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United States 

2,958,794 
PUNEP JACKS AND THE ALEKË 

Abert Andrews, deceased, late of Lariner Coliitty, Coo. 
By Helen Aadrews, heir, Loveland, Cole assig20s to 
Horace B. Van Walkeruio Barg?a, de aver, CDG. 

Fiedi Dec. 1, 1958, Ser. No. 777,475 
16 Caimas. (C. 12-123) 

This invention relates to hydraulic apparatus for pro 
ducing reciprocatory motion, Such as a pump jack, the 
term pump jack being used for brevity to refer to appa 
ratus for producing upward and downward reciprocatory 
movement of a pump rod in an oil or Water Weil, or any 
other type of apparatus in which such type of movement 
is desired. This invention is an improvement on the Sub 
ject matter of copending application Ser. No. 45?,898, 
fied November 4, 1954, entitled “Pump Jack', now U.S. 
Patent No. 2,852,001, issued Sept. 16, 1958. 

in pumping oil from oil wells, a reciprocating pump is 
placed in the well at a depth such that tine oil will fioW 
into the pump and the pump is reciprocated by means of a 
pump rod which extends upwardly through the pumping 
tube to the collar or top of the weli. Due to the depth 
of oil wells, such as from several hundred to several 
thousand feet, the weight of the pump rod itself, in ad 
dition to the weight of the oil in the pumping tube, is oftSn 
considerable, such as several tons, and this Weight must be 
ifted at each stroke of the pump. The stroke of the 
pump normally used for pumping oil wells may vary be 
ween one foot and five feet, depending upon the lift re 
quired at each stroke to produce the desired Tate of flow, 
and the number of strokes per minute are relatively Small, 
such as from five to fifteen per minute. Previously, ex 
tremely heavy and cumbersome gear driven apparatus has 
been used to reciprocate oil well purip rods. Stich ap 
paratus conventionally includes a large heavy walking 
bearin, raoved upwardly aid downwardly by a crank actu 
ated from a motor or engine through a gear train. In ad 
dition, the crank is formed as part cf or attached to a 
heavy counterweight which tends to balance the weight 
of the pump rod and the cil in the Well. Even with th 
se of a counterweight, the force required to lift the plimp 
cd at each stroke of the pump is considerabie, and Such 
pparatus is therefore usually quite expensive, each Such 
pparatus or pumpjack often costing several housaids of 

doiars. in addition, the problems of adequate lubrication 
and wear require constant attention and considerable sums 
for upkeep. 

in the pump jack of aforesaid application Ser. No. 
466,898, a cylinder is provided with an inlet at one end 
and two spaced connected outlets adjacent the opposite 
end, with hydraulic fluid continuously supplied to the iniei. 
A vaiye, conveniently coiniaected to ai acther outlet at the 
satinse enidi aS the iniet, perIinits tßhe fiuuid to filovy into the 
cylinder and then cut of the cylinder, during the down 
stroke of the piston when the weight of the pump rod 
pulls the cylinder downwardly. The piston is adapted to 
Lincover the lower port or cutlet at the upper end so that 
the position of the valve may be changed by firid pressure, 
the waive being ciosed to cause the full pressure of hy 
draulic fluid to be exerted against the piston for the up 
stroke. in the present invention, the valve is located 
within the piston itself and the apparatus is thus consider 
ably simplified, while the fluid, during the down or return 
stroke, flows through the piston itself and the piping 
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arrangement is thus considerably simplified. Also, the 
operating parts, being within the piston, are more ade 
quately protected against rough usage. 
Among the objects of the present invention are to pro 

vide a inovel and improved apparatus for producing recip 
rocating movement, as in a pump jack for an oil Weil; to 
provide such apparatus which is hydraulically operated 
and thereby permits use of a small driving unit of nominal 
horsepower which, in an oii well pump jack, operates 
against the heavy but slow moving load imposed upon the 
pumping rod in operation; to provide such apparatus which 
may be adjusted to a desired rate of stroke and is thereby 
adapted to control the rate of reciprocation of the well 
pump rod for any desired optimum period of time; to 
provide an improvement upon the pump jack of applica 
tion Ser. No. 466,898; to provide such an improvement in 
which the operating parts are simplified; to provide such 
an improvement in which the operating parts are protected 
from rough usage; to provide such apparatus which is easy 
to Set up and readily adjusted for operation; to provide 
Such apparatus which is effective, dependable and eco 
nomical to operate and requires a minimum of main 
tenance; and to provide such apparatus which is compact, 
light in weight and constructed simply of relatively few 
paris So that it may be easily disassembled for maintenance 
and repair. 

Additional objects of this invention and the novel fea 
tures thereof will become apparent from the description 
which follows, taken in connection with the accompanying 
drawings, in which: 

Fig. 1 is a coindensed vertical section taken through the 
longitudinal vertical axis of a pump jack constructed in 
accordance with this invention, with the operating parts 
in a lower position, at the end of a down stroke; 

Fig. 2 is a similar vertical section, but of the upper 
portion only, with the operating parts in an upper position, 
at the end of an up stroke; 

Fig. 3 is a horizontal section, taken along line 3-3 of 
Fig. 1; 

Fig. 4 is a codeised vertical section of a modified form 
of pump jack, also constructed in accordance with this 
invention, showing the operating parts in an upper posi 
tion, at the beginning of a down stroke; 

Fig. 5 is a similar vertical section, showing the operating 
parts in a lower position, at the beginning of an up stroke; 

Fig. 6 is a horizontal section, looking upwardly from 
line 6-5 of Fig. 4; 

Fig. 7 is a horizontal section, looking upwardly from 
line 7-7 of Fig. 4; 

Fig. 8 is a partly diagrammatic, side elevation of a pair 
of purip jacks of Fig. 4 and associated parts at the top of 
an oil well being pumped; 

Fig. 9 is an end elevation of the same; 
Fig. 10 is a side elevation of a pump jack of Fig. 1 

mounted in a horizontal position and associated parts at 
the top of an oil well being pumped; 

Fig. 1 i is a vertica section of another modified forma of 
pump jack, also constructed in accordance with this in 
vention; 

fig. 12 is a cross section taken along line S2-2 of 
Fig. 11; 

Fig. 13 is a side elevation, on a reduced scale, of an in 
Staliation which includes two pump jacks constructed as in 

1; and 
14 is an enlarged plan view of a guide shown in 

accordance with this invention, as in Figs. 1 and 2, may 
include a cylinder C, a piston P within the cylinder and 
a piston rod R attached to the piston and extending 
through the upper end of cylinder C. The piston rod 

  

  



3 
R may be a tubular sleeve, connected at its lower end 
to the piston P, as by threads 10, and surrounding a 
tube 11 which extends upwardly and preferably coaxi 
ally with the cylinder C, from a base 2 for the cylinder 
C. A central rod 13, which may be part of or connected 
to the pump rod, is disposed centrally within the tube 
is and connected at its upper end to the upper end of 
the piston rod R, as by a cap 4. The cylinder C may 
be provided at its lower end with a pair of vertically 
Spaced inlet fittings 15 and 16, which are connected to a 
Source of hydraulic fluid under pressure, such as a 
pump, and adapted to supply fluid to a pair of vertically 
spaced ports 17 and 18, which may be drilled or other 
wise formed in the wall of cylinder C, which may be con 
veniently formed from tubing. The inner ends of the 
inlet fittings 15 and 16 conveniently extend through an 
annular flange 19 of base 2, in which cylinder C is 
mounted, as by a threaded connection. 20. A vertically 
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spaced pair of outlet fittings 21 and 22 are connected . 
to a tank or other receptacle, from which the pump re 
ceives its supply of fluid, and may be connected to the 
upper end of cylinder C in positions to provide vertically 
Spaced outlet ports. An upper cap 23, which closes 
the upper end of cylinder C, may be provided with a 
central hole which accommodates the piston rod R and in 
which a sealing ring 24 may be installed. Sealing rings 
25 may also be installed on tube adjacent its upper 
end, and a sealing ring 26 at the lower end of the 
cylinder and against base 12, for sealing purposes. The 
piston P may also be provided with an annular groove 
adjacent the lower end to receive a packing ring 27 and 
annular grooves spaced therefrom to receive spaced pack 
ing rings 28, for sealing purposes both above and below 
an annular groove 29 in the piston. 

Piston P is provided with an interior valve, such as a 
piston valve V movable upwardly and downwardly with 
in a cylindrical chamber 30, which conveniently extends 
axially of piston P and the lower end of which may be 
closed by a plug. 31. The piston valve V may be gen 
erally cup-shaped and the lower flange thereof provided 
with a sealing ring 32, which engages the tube it, while 
the piston valve V may also be provided with sealing 
rings, if desired, in the event that the fit between valve 
V and chamber 30 is not sufficiently tight to prevent 
undule leakage of fluid around the valve. The plug 3 
may also be provided with an upstanding annular flange 
33, adapted to act as a stop for the lower end of the 
valve V. A series of spaced radial holes 34 in piston 
P, as shown also in Fig. 3, provide communication be 
tween groove 29 and chamber 30 and, as will be evident, 
stop 33 of plug 3A prevents the valve V from closing 
the inner ends of holes 34. The valve V controls the 
flow of fluid through the piston from a series of lower 
passages 35 to a series of upper passages 36, which 
communicate with the chamber 30 at respective spaced 
positions adjacent the center of the latter and lead 
respectively from the lower and upper ends of the piston. 
Chamber 30 may be provided with a shoulder 37 which 
acts as a stop to restrict upward movement of the valve V. 
When valve V is in the position of Fig. 1, the upper 

end of the valve will be below the point of connection 
of passages 35 with the chamber 30, so that flow of 
fluid from the lower portion of cylinder C, through 
passages 35 to passages 36 and thence to the upper end 
of cylinder. C, is permitted. Valve V is normally held 
in the open position of Fig. 1 by a coil spring 38, the 
lower end of the spring 38 conveniently being received 
in the well formed in valve V. The upper end of spring 
38 conveniently abuts against an inwardly extending 
flange 39 at the lower end of an upwardly extending 
flange 40, the upper edge of flange 39 acting as a stop 
for piston rod R when threaded into the piston and the 
threads for piston rod R. being tapped in flange 40. 
The valve V may be moved upwardly against the pres 
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4 
sure of spring 38 by fluid pressure supplied to the lower 
end of chamber 30 through the lateral holes 34, as when 
groove 29 registers with inlet port 17 after piston P 
has moved downwardly to the position of Fig. 1. The 
vertical spacing between inlet ports 7 and 18 is equiva 
lent to or greater than the distance between groove 29 
and the lower end of piston P, so that fluid pressure will 
always be supplied through inlet port 8 to the lower 
end of cylinder C and beneath piston P, particularly 
when the atter has moved to the position of Fig. 1. 
Thuis, when port A7 is uncovered by groove 29, valve 
V will then be moved upwardly to closed position and 
the piston P will be started upwardly by pressure of 
fluid Supplied through port 18 and, shortly thereafter, 
also through port 27. 

During the up stroke, or time that the piston P is 
moved upwardly by the pressure of fluid supplied through 
the ports 7 and 18, valve V will be in the closed posi 
tion shown in Fig. 2, being maintained in that position 
by the pressure of fluid maintained in the lower portion 
of chamber 30 by the closed valve V and the rings 27 
and 28. During upward movement of the piston P, 
with the valve V in closed position, any fluid in the upper 
portion of the chamber will be expelled through the out 
let fitting 2 and also through the outlet fitting 22 until 
the piston rings 28 close the same. When groove 29 
reaches the position of outlet fitting 22, the fluid pres 
sure beneath the valve V will be relieved, i.e., through 
holes 34 and groove 29, for discharge through outlet 
fitting 22. Then, spring 38 will move valve V down 
wardly to the position shown in Fig. 1, which will be 
the beginning of the return stroke. 
The Weight of the purp rod, and other weight as 

Sociated therewith, provides a force acting downwardly 
on piston rod R, through the rod 13, thus tending to 
force the piston P downwardly within cylinder C. Thus, 
when valve V is open, as in the position shown in Fig. 1, 
the fluid pressure which previously moved piston P up 
wardly will be relieved through the piston passages 35 
and 36, so that the fluid supplied through inlet port E3 
or also port 7 will merely circulate through the cylinder 
and piston, for discharge through outlet fitting 21 and 
also outlet fitting 22, while the piston is being moved 
downwardly by the force normally exerted on the piston 
rod. As soon as the piston P has moved downwardly to a 
position in which groove 29 is in alignment with inlet 
port i7, the pressure of fluid supplied to the lower end 
of chamber 30 through holes 34 will again move valve 
V to the position of Fig. 2, against the pressure of spring 
38. Valve V will thus close chamber 36 between pas 
sages 35 and 36, so that fluid pressure supplied to the 
lower end of cylinder C through the inlet port 6 will 
move piston P upwardly against the force at rod 3, 
thereby moving the pump rod upwardly, so that the 
reciprocatory movement of piston P and rod R will con 
tinue automatically. The rate of upward movement of 
the piston P may be regulated by varying the pressure 
of fluid supplied to inlets 15 and 16, as by pump control 
or by placing a flow adjusting valve in the inlet line from 
the pump, while the rate of downward movement may 
be regulated by varying the rate of flow of fluid dis 
charged through outlets 21 and 22, conveniently by plac 
ing an adjustable flow restricting valve in the discharge 
line from outlets 2 and 22 to the fluid supply tank or 
the like. 
A modified form of pump jack constructed in ac 

cordance with this invention, as in Figs. 4 and 5, may in 
clude a cylinder C, a piston P' within the cylinder and 
a piston rod R' attached to the piston and extending from 
the upper end of cylinder C. The upper end of the 
piston rod R' may be provided with a bearing 43 adapted 
to engage a shaft or pin 44, indicated in dotted lines, 
while a lower cap 45, which closes the lower end of 
cylinder C, may be provided with a bearing 46, simi 
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which may be conveniently formed from tubing. The 
inner end of the inlet fitting 437 maybe shaped to con 
for in to the outside cf cylinder C and welded thereto 
around its edges. An outlet fitting 48 may be similarly 
Welded to cylinder C in a position to communicate with 
an olitiet port 49, also conveniently drilled in the cylinder 
Wail. A transfer passage may be provided by a sub 
Stantially Seni-cylindrical pipe section 59, conveniently 
closed at each end and welded to the outside of the cyl 
inder arolifid its edges, so as to provide communication 
between a lower transfer port 55 and an upper transfer 
port 52, each conveniently drilled through the cylinder 
Wall. An upper cap 53, which closes the upper end of 
cylinder C, may be provided with an upstanding sleeve 
53 to accommodate the piston rod R, while packing rings 

cd in annular grooves suitably formed on 55 may placed in 
the inside of sleeve 53, for sealing purposes. The piston 
P may aiso be pro: 

e upper end te 

urpCSeS. 
d with ail interior valve, such as a 
le upwardly and downwardly with 

Bainber 55, which conveniently extends 
and the lower end of which may be 

WiiC 

C y 3. i. pision 

axially 
closed by The piston valve V may also be 
provided with packing rings, if desired, in the event that 
the fit between valve V” and chamber 56 is not sufficiently 
tight to prevent undue leakage of fluid around the valve. 
The Vaive 7' controls the fow of fluid through the pis 
toil frcia a lower passage 53 to an upper passage 59, each 
of Willich corn intlinicates with the chamber 56 at opposed 
positions adjacent the center of the latter, valve V being 
provided with an annular groove 69 which, at certain 
tiines, provides communication between passages 58 and 
59 through the chamber 56, as with valve V in the 
position of Fig. 4. However, when valve V is moved 
to the position of Fig. 5, the groove 60 will be above the 
point of 
iamber 55, so that the flow through passage 53 to pas 

Sage 53 and thence to the upper end of cylinder C is 
prevented. Waive V is normally held in the open posi 
tion of Fig. 4 by a coil spring 38 which surrounds a valve 
Steia 6i, the lower end of the Spring 33 conveniently be 
ing received in a well 52 in the valve V adjacent the 
lower end of the Stern 53 and the upper end of spring 38 
conveniently abutting against a shoulder 63 surrounding 
a guide Weii. 64 in the rod R for the valve stem 6. An 
air passage 63 may extend upwardly within the piston 
rC di R, frCm wyeli 64 to a point near bearing 43, to main 
tain substantially atmospheric pressure in the upper por 

56, i.e., above valve V, for a purpose tion of chamber 5 
described ater. 
The Vaive V may be moved upwardly against the 

pressure of Spring 38' by fluid pressure supplied to the 
iower end of chamber 55 through a series of lateral holes 
33', Which extead inwardly from an annular groove 29, 
as in Fig. 6, as when groove 29 registers with inlet port 
it, as in Fig. 5, after piston P has moved downwardly 
from the position of Fig. 4 to the position of Fig. 5. 
Preferably, the vertical spacing between inlet ports 7 
and 33' is eqivalent to or slightly greater than the dis 
tance between groove 29' and the lower end of piston 
P, So that fitid pressure will always be supplied to the 
lower end of cylinder C’ and beneath piston P’, par 
ticularly when the latter has moved to the position of 
Fig. 5. This, as soon as port 7' is uncovered by groove 
29, valve V will be moved upwardly to closed position 
and the piston P will be started upwardly by pressure 
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6 
of fluid supplied through port 18 and, shortly thereafter, 
also through port 7. 

During the up stroke, or time that the piston P' is 
moved upwardly by the pressure of fluid supplied through 
the ports 58' and 7, valve V' will be in the ciosed posi 
tion of Fig. 5, but when groove 29' reaches the position 
of transfer port 5, the fluid pressure beneath the valve 
V' will be relieved, i.e., through port 5 and transfer 
pipe 50 to transfer port 52 and into the upper end of the 
cylinder, above the piston P', for discharge through out 
let port 49. Then, spring 38 will move valve W down 
wardly to the position of Fig. 4, which is at the beginning 
of the return stroke. Normally, the pressure at transfer 
port 52 will be in excess of atmospheric pressure, so 
that there will normally be a pressure differential be 
tween the upper and lower portions of chamber 56, i.e., 
above and below wave V, but the residual pressure in 
the lower portion of chamber 56 will balance the force 
exerted by spring 38', when in the extended position of 
Fig. 4. If desired, plug 57 may be provided with an up 
wardly extending stop to imit downward movement of 
valve W. Normally, of course, a weight or force is act 
ing through the shaft or pin 44, on piston rod R, and 
tends to force piston P' downwardly within cylinder C. 
Thus, when valve V' opens, as in the position of Fig. 4, 
the fuid pressure which previously moved piston P' up 
wardly will be relieved through the piston passages 53 
and 59, so that the fluid supplied through inlet ports 
7' and 8' will merely circulate through the cylinder 
and piston, for discharge through outlet paint 49, whiie 
the pistoia is being moved downwardly by the force ex 
erted on the piston rod at shaft or pin 44. As Soci as 
the piston P' has moved downwardly to a position in 
which groove 29' is in alignment with iniet port 57, the 
pressure of fuid supplied to the lower end of chamber 
56 through passages 34' will again move valve W' to the 
position of Fig. 5, against the pressure of Spring 38. 
Valve V' will thus close chamber 55 between passages 53 
and 59, so that fluid pressure Supplied to the lower end 
of cylinder C’ through the inlet port 18' will move pis 
ton P upwardly against the force at shaft or pin 44, there 
by moving the pump aid rod upwardly, and the reciproca 
tory movement of piston P' and rod R' wii continue 
automatically. 

During the downward movement of piston P', the 
groove 29' and lower end of chamber 55 will remain at 
the fluid pressure of transfer port 5 until the lower seal 
ring 27 moves across the port 7'. Also, as piston P' 
begins to move upwardly from the lower position, as the 
lower seal ring 27' passes inlet port 57, the fluid under 
pressure in chamber 56 will be trapped against ingress 
or egress, until piston P' has moved upwardly to a posi 
tion at which the upper seal ring 27' uncovers the transfer 
port 51 and the pressure within chamber 56 below valve 
V will be relieved so that valve V can be noved down 
wardly and to open position by spring 38'. In order to 
prevent an accumulation of air above valve V, which 
might produce a compression force against the upward 
movement of the valve, air pressure is relieved through 
hole 65 in rod R. Air traveling up hole 65 may be vented 
through a hole in the side of piston rod R communicating 
with passage 65 just below bearing 43. 
The pump jack of Figs. 1-3 may be used in a mainier 

similar to that disclosed in aforesaid application Serial 
No. 466,898, while the pump jack of Figs. 5-7 may be 
used in the pumping apparatus of Figs. 8 and 9, for pump 
ing oil from a well 67, for instance, through a casing 63 
having a casing head 69 from which oil pumped out of 
the well is discharged, and through which a pump rod 70 
extends. The pump rod 70 may be provided at its upper 
end with a cable attached to the upper end of an arcuate 
guide 7, in turn attached to one end of a beam 72 pivoted 
on a standard 73 and provided with a counterweight 74 
on the opposite end. The standard 73 may be mounted 
on a foundation 75, while a pair of pump jacks, con 
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structed as described above, may each be mounted be: 
tween a bracket 76 on the foundation 75 and a yoke 77, 
extending to each side of-the beam 72, as in Fig. 9, and 
attached to the beam between standard 73 and guide 71. 
As in Fig. 8, the inlet fitting 47 of each cylinder C may 
be connected by a reinforced hose 78 with a pump 79 
which may be driven by an electric motor 80, or by an in 
ternal combustion engine or the like, if desired. Each 
outlet fitting 48 of a cylinder C may be connected by a 
reinforced hose 81 with a tank 82, in which a Supply of 
fluid for pump 80 may be stored and connected with pump 
P by a pipe 83. As will be evident, pump rod 70 is 
moved upwardly during each upward stroke of the piston 
and piston rod R' of each pump jack through the bean 
72, while the downward pressure exerted by the pump 
rod 70 on the beam 72 will force each piston and piston 
rod R' downwardly within the respective cylinder C dur 
ing each downward-stroke. The rate of upward move 
ment of the pistons and piston rods R may be adjusted 
by increasing or decreasing the pressure produced by 
pump 79. Thus, an adjustable pressure pump may be 
used, or the pump may be driven by an adjustable speed 
electric motor or by a gas or oil engine. Also, the down 
ward rate of movement of the pistons and piston rods R' 
may be adjusted by regulating the rate of discharge from 
exhaust ports 49, as by a valve 84 in the exhaust line 8i. 
In general, an increase in pump pressure will increase the 
rate of upward movement, and vice versa, while an in 
crease in the rate of discharge from the cylinder exhaust 
port will increase the rate of downward movement, and 
vice versa. Thus, the number of strokes per unit of 
time is readily adjusted. 
The pump jack of Figs. 1-3 may also be used in the 

manner illustrated in Fig. 10, for pumping oil from a 
well 67, while the pump jack of Figs. 4–7 may be similar 
ly utilized. Thus, the cylinder C of the pump jack of 
Figs. 1-3 may be mounted in horizontal position on a 
platform 86, which also supports sheaves 87 and 88 at 
the opposite ends thereof. A cable 89 runs over sheave 
87 and is connected to rod 3 of the pump jack, as by a 
connector 96, the rod 3 being extended, if desired, so 
that the outer end thereof and particularly the connector 
90 will not enter the cylinder C when the piston rod R 
is moved to its fullest extent to the right. Also, a guide 
or bearing 91 for the rod 3 may be mounted on the base 
42 for cylinder C. The outer end of the piston rod R 
may be attached to a cable 89, as by a connector 90', 
with cable 89 running over sheave 87 to a weight 92. 
adapted to move upwardly and downwardly in a shallow 
hole 93 drilled for that purpose. As will be evident, 
the weight 92 tends to counterbalance the weight of the 
pump red and the oil being lifted in the well 67, although 
some weight should be left uncounterbalanced, so that 
the piston rod R will be moved to the left by such weight 
when the valve V is shifted to the position of Fig. 1, at 
the beginning of the return stroke, which corresponds 
to the downstroke described in connection with Figs. 1. 
and 2. A motor 869' for driving a pump 79, as well as 
a sump tank 32, may be installed beneath platform 86, 
or in any other convenient position, while piping or rein 
forced hoses may connect the various parts, such as hoses 
78' from the pump to the inlets of cylinder C, hoses 81'. 
from the outlets of cylinder C to the sump tank 82 and 
a hose 83' from the sump tank to the pump. - - 

In a further modified form of pump jack illustrated 
in Figs. 11 and 12, a piston P' is movable - upwardly 
and downwardly within a cylinder C''', while a piston 
rod R' is attached to the piston P' and extends upwardly 
through an upper cap 23 for the cylinder, which may be 
provided with annular grooves in which seal rings 24 for 
the piston rod are disposed. The pump rod 70’ may 
extend through a casing head 69' of casing 68' and may 
be connected at its upper end to a yoke 95 in turn con 
nected at its outer ends to a pair of pull rods 96 which 
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8 
extend upwardly. and alongside the cylinder C' for con 
nection to a transverse-bar 97, in turn connected to the 
piston rod R', which may also be considered a push rod. 
That is, when the piston P' is moved upwardly in the 
cylinder. C''', the push rod R' meves upwardly with it 
and the pull rods 96 pull the pump rod 70' upwardly. 
However, the weight of the pump rod will be exerted 
through the pull rods 96 and push piston rod R' down 
wardly to move the piston P' back down in cylinder C''', 
during the down or return stroke. A base. 2, which 
also provides - a lower cap for the cylinder C''', may be 
provided with an interiorly threaded, upwardly extend 
ing circular flange 19’ engaged by the lower threaded 
end of cylinder C', as well as a downwardly extending 
circular flange 98, conveniently of a larger diameter than 
flange 19’ and interiorly threaded so as to be attached 
to the upper end of a cylindrical support 99. The pull 
rods 96 extend through appropriate holes in base 12, 
while the support 99 may be mounted on a foundation 
and may also be provided with an aperture for the pipe 
(not shown) from which fluid being pumped from the 
well is discharged at the upper end of casing 68', as well 
as additional apertures, as desired, for access to the parts 
within the support 99. 
The cylinder C' may be provided with an inlet connec 

tion 47, which may be welded to the cylinder C" so as to 
cover spaced inlet ports 17' and E8', while cylinder C' 
may also be provided with an outlet connection. 48' con 
veniently welded to cylinder C' around an exhaust port 
49. A transfer pipe 50' may also be closed at each end, 
except for openings which overlie a lower transfer port 
51 and an upper transfer port 52', respectively, transfer 
pipe 50' being conveniently welded to cylinder C'. As 
before, piston P' may be provided with sealing rings 28' 
and 27' disposed in annular grooves above and below 
an annular groove 29' connected by a series of radial 
passages 34', as in Fig. 12, with a central chamber 106 
which extends axially through the piston P' and to 
which a series of passages 35' lead from the lower end of 
the piston. The cylinder C' may further be provided 
with a semi-cylindrical, lower transfer pipe 10 which 
may be closed at the ends and welded to cylinder C' on 
the outside, conveniently opposite the inlet connection 
47, so as to connect vertically spaced inlet transfer ports 
102 and 103. - 

A valve V', which may be cup-shaped, as shown, is 
movable upwardly within chamber 100 by fluid pressure 
in the lower portion of the chamber and downwardly by 
a spring 38', the lower end of chamber 60 being con 
veniently closed by a plug 57 having an upwardly ex 
tending stop 104, adapted to limit downward movement 
of valve V'. At its upper end, piston P’ may be provided 
with an upwardly extending annular flange 395, which is 
interiorly threaded above outlet passages 66 which com 
municate with the upper end of chamber 160 above valve 
V', while the lower end of piston rod R' may be threaded 
below a shoulder 107 adapted to abut against the upper 
end of flange 105 when the piston rod is attached to the 
piston. A stem 1698 may extend downwardly from piston 
rod R', so as to form a guide for spring 33', while, if 
desired, the piston rod stem 108 may be hollow and the 
valve V' provided with a central upstanding stem 109 
received in and guided by the stem i08, which also re 
duces the cross-sectional area against which the pressure 
of fluid in the upper portion of the chamber 200 is exerted, 
so as to permit inlet fluid pressure, when introduced into 
the lower portion of chamber 60, to move valve V' up 
wardly more quickly. . . . . . . 
As will be evident, the pump jack of Fig. 11 may oper 

ate in a manner similar to the pump jack of Figs. 4–7. 
Thus, in the lower position shown in Fig. 11, the piston 
P’ is at the start of an up stroke, valve V having just 
previously been moved upwardly by inlet fluid pressure 
introduced into the lower portion of chamber 100 through 
passages 34' when groove 29' registered with inlet port 
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37' and transfer port 1:03. With the valve V' closing off 
passages 35, as shown, the piston P’ will be moved up 
Wardiy by inlet fluid pressure, thereby moving the piston 
and push rod R' upwardly and pulling pump rod 70' up 
wardly through pulling rods 96. When piston P’ reaches 
an upper position, in which groove 29' registers with out 
let transfer port 52', the fiuid pressure beneath valve W', 
in the lower portion of chainber 160, will be relieved 
through transfer pipe 5' and port 52', thereby permitting 
Spring 33’ to move valve V' downwardly against stop 
104. Due to the flow of fluid through piston passages 35' 
and thence through passages 305 for ultimate discharge 
through outlet port 49, the weight of the pump rod 70', 
transmitted through pull rods 96 to piston rod R', wii 
move piston P' downwardly in the cylinder until the 
lower position is reached, i.e., with groove 29' again 
registering with ports i' and 103. The valve V' will 
then be moved upwardly and piston P' thus also again 
moved upwardly, so that the upward and downward move 
ment of piston P' takes place automatically. 

in the instaliation illustrated in Figs. 13 and 14, a pair 
of pump jacks, each including a cylinder C' and a piston 
or push rod R' may be mounted in side by side relation 
on a base 25 formed with a pair of rotatable heads ió 
adapted to be threaded onto the lower end of the respec 
tive cylinder C’. The upper ends of cylinders C’ may 
be connected to an upper head 17 provided with in 
teriorly threaded wells 313, into which the upper ends of 
the cylinders may be threaded prior to attachment to 
lower heads 36. Upper head 17 is provided with seal 
ing rings i19 for piston rods R', while base 115 is con 
veniently provided with a hole disposed centrally between 
cylinders C’ to accommodate the pump rod 70'. The 
piston rods R' may be connected at their upper ends to 
a transverse bar 97', which is connected at its center to 
a pull rod 93', in turn connected at its lower end to pump 
rod 73'. The downward force of the pump rod 70' is 
transmitted through pull rod 96 to the piston rods R' 
for moving the pistons downwardly within the cylinders 
C', while the upward force produced by upward move 
ment of the pistons is transmitted through pull rod 96 to 
the pump rod 76. if desired, a guide 20 may be at 
tached to the lower end of the pull rod 95' and provided 
at each end with an arcuate half ring 321, as in Fig. 14, 
which move upwardly and downwardly along the cylin 
ders 3'. Each of the cylinders C' is provided with an 
inlet connection 47' and an outlet connection 48, the 
former receiving fluid under pressure through an inlet 
line from a hydraulic pump and the latter discharging 
through an outlet line to a fluid storage tank, in a man 
iner similar to Figs. 8 and 9. if desired, a valve may be 
placed in the discharge line for regulating the rate of 
discharge from the outlet connection 43' and thereby ad 
justing the time of the downward stroke, while the pump 
may be a variable pressure pump or be driven by a vari 
able speed prime mover to permit adjustment of the rate 
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of the upward stroke of the pistons within the respective 
cylinders C''', as before. 
As will be evident, a pump jack or the like construct 

ed in accordance with this invention fulfills to a marked 
degree the requirements and objects hereinbefore set 
forth. The pump jack is adapted to reciprocate auto 

atically when a downward force is exerted thereon and 
aiso may be used in connection with a walking beam, as 
in Figs. 8 and 9, or to act substantially directly on the 
pump rod, as in Figs. 10, 13 and 14. By placing the 
control valve within the piston, numerous exterior parts 
are eliminated and the construction of the apparatus is 
considerably simplified. Also, the valve within the piston 
Inay be controlled readily by registry of a groove or the 
like communicating with the chamber in which the valve 
is disposed. through registry with properly placed ports 
in the cylinder. Also, all of the interior parts are ac 
cessible merely by removal of the piston and without 
disturbing the cylinder itself. The adjustment of the 
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rate of the upward and downward strokes is readily ac 
complished, as in the manner previously described, while 
the Weight of the pump rod in the well is used to ad 
Vantage in moving the piston downwardly. Such pump 
jacks may also be readily incorporated in other types of 
hydraulic apparatus. 
While several embodiments of this invention have been 

illustrated and described, including pump jacks for oil 
Wells and the like, it will be understood that other em 
bodiments may exist and various changes may be made, 
all without departing from the spirit and scope of this 
invention. 
What is claimed is: 
1. Apparatus for producing reciprocatory movement 

of a member such as a pump rod in an oil well, said 
Inenber being subject to a force tending to move said 
member in one direction, comprising a cylinder having 
adjacent a first end an inlet adapted to be connected with 
a source of fluid under pressure and adjacent the opposite 
end an outlet adapted to be connected to a receiver for 
Said fluid; a reciprocable piston within said cylinder and 
having a generally axial passage therethrough; a valve 
within said piston for controlling the flow of fluid through 
said passage, said cylinder being provided with a con 
trol port intermediate said inlet and outlet, said control 
port being adapted to be connected in fluid communica 
tion with said receiver; and said piston being provided 
with means for closing said valve when said piston moves 
to a predetermined position of registry with said control 
port; a piston rod extending through said opposite end 
of Said cylinder and connected to said piston; means for 
connecting said piston rod with said member; and means 
operable in response to the movement of said piston for 
controlling said valve and constructed and arranged to 
close said valve when said piston nears said first end of 
Said cylinder and thereby permit fluid flowing into said 
cylinder to move said piston away from said end and move 
said member in a direction opposite to said force, and to 
open said valve when said piston moves a selected distance 
within said cylinder to permit such force on said member 
to move said piston back to a position near said first end 
of said cylinder. 

2. Apparatus as defined in claim 1, wherein said cylin 
der is provided with a transfer port adjacent said opposite 
end and means connecting said control port with said 
transfer port. 

3. Apparatus as defined in claim 1, wherein said con 
trol port is adapted to be connected to said receiver. 

4. Apparatus as defined in claim 1, wherein said piston 
is provided with an axial chamber, at least a portion of 
said chamber forming a portion of said passage through 
said piston, said valve being movable axially in said cham 
ber; resilient means tending to move said valve in a di 
rection to close said passage; and said piston is provided 
with a general lateral, separate passage for supplying 
fiuid under pressure to said chamber and against said 
valve in opposition to said resilient means, said lateral 
passage being constructed and arranged to communicate 
with said inlet when said piston nears said first end of 
said cylinder and to communicate with said control port 
when said piston approaches said opposite end of said 
cylinder, said lateral passage thereby supplying fluid un 
der pressure to move said valve to close said axial 
passage when said lateral passage is in communication 
with said inlet and such fluid pressure being relieved when 
said lateral passage is in communication with said con 
trol port. 

5. Apparatus as defined in claim 4, wherein said inlet 
includes at least two ports spaced axially of Said cylinder. 

6. Apparatus as defined in claim 4, wherein said pis 
ton is provided with a circumferential groove and a series 
of spaced passages leading radially from said groove to 
said chamber. 

7. Apparatus as defined in claim 4, wherein said gen 
erally axial passage through said piston includes a first 
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with said transfer port, said inlet ports being adapted to 
be connected with a source of fluid under pressure and 
said outlet being adapted to be connected to a receiver 
for said fluid; a piston reciprocable within said cylinder 
and having a central axial passage closed at the end 
facing said first end of said cylinder by a plug having 
an axially extending stop within said central passage, 
said stop having a lateral dimension less than said cen 
tral passage, a series of axial passages Surrounding said 
central passage and extending from the end of said pis 
ton facing said first end of said cylinder and connected 
with said central passage at points spaced from the op 
posite end of said piston, said opposite end of said pis 
ton having a substantially smaller lateral dimension than 
the remainder of said piston, a first series of radial pass 
ages interspersed with said Series of axial passages and 
connected with said central passage adjacent said plug, a 
circumferential groove in which the outer end of said first 
radial passages terminate, and a second series of radial 
passages extending outwardly from said central passage 
through the reduced opposite end of said piston; a piston 
rod connected to said opposite end of said piston and 
closing the corresponding end of Said central passage, the 
inner end of said piston rod being provided with a hol 
low stem extending axially into said central passage of 
said piston; a cup-shaped valve having a central stem ex 
tending into the hollow stem of said piston rod and 
adapted in open position to permit flow of fluid through 
said piston passages and in closed position to terminate 
fow of fluid through said piston passages; a coil spring 
surrounding said piston rod stem and bearing against 
said valve, Said Spring tending to move said valve to open 
position; and means connecting said piston rod with said 
member. 

14. Apparatus for producing upward and downward 
reciprocatory movement of a pump rod in an oil well, 
said pump rod being subject to a force tending to move 
said pump rod downwardly, including a pivoted walking 
bean connected to said pump rod and provided with a 
weight at the opposite end, means for supplying fluid 
under pressure and means for receiving fluid, the improve 
ment comprising a generally upright cylinder having a 
closed lower end provided with a trunnion, said cylinder 
having an inlet adjacent its lower end and an outlet ad 
jacent its upper end; means connecting said means sup 
plying fluid under pressure with said inlet; means con 
necting Said means for receiving fluid with said outlet; 
bearing means for said trunnion; a reciprocable piston 
With said cylinder, said piston having a passage there 
through; a piston rod connected to said piston and ex 
tending through the upper end of said cylinder, the up 
per end of said piston rod being provided with a trunnion 
pivotally connected to said walking beam; a valve within 
Said piston for controlling the flow of fluid through said 
passage; and means operable in response to the move 
ment of Said piston for controlling said valve and con 
structed and arranged to close said valve when said pis 
ton nears the lower end of said cylinder and thereby per 
mits fluid flowing into said cylinder to move said piston 
upwardly, and to open said valve when said piston moves 
a predetermined distance upwardly in said cylinder to 
permit the fluid Supplied to said inlet to flow through said 
piston and thence out said outlet, the force on said pump 
rod thereby moving said walking beam in a corresponding 
direction and moving said piston downwardly to a posi 
tion near the lower end of said cylinder. 

15. In apparatus for producing upward and downward 
reciprocatory movement of a pump rod in an oil well, 
Said pump rod being Subject to a force tending to move 
Said pump rod downwardly, including means for supply 
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14 
ing fluid under pressure and a receiver for said fluid, the 
improvement comprising a cylinder mounted in horizontal 
position and having adjacent one end an inlet connected 
to said fluid pressure means and adjacent its opposite end 
an outlet connected to said receiver; a reciprocable piston 
within said cylinder having a passage therethrough; a 
hollow piston rod connected to said piston and extend 
ing through one end of said cylinder; a tube extending 
centrally of said cylinder within said hollow piston rod; 
a pull rod connected to the outer end of said hollow 
piston rod and extending centrally through said tube and 
outwardly from the opposite end of said cylinder; means 
connecting said pull rod with said pump rod; means 
connecting said piston rod with a counterbalancing mov 
able weight; a valve within said piston for controlling the 
flow of fluid through said passage; and means operable 
in response to the movement of said piston for controlling 
said valve and constructed and arranged to close Said 
valve when said piston nears said one end of said cylinder 
and thereby permit fluid supplied to said cylinder through 
said inlet to move said piston away from said end and 
nove said pump rod upwardly, and to open said valve 
when said piston approaches the opposite end of Said 
cylinder to permit fluid to flow through said piston and 
said cylinder and to be discharged through said outlet, 
thereby permitting the force on said pump rod to move 
said piston back to a position near said end of said 
cylinder. 

16. in apparatus for producing upward and downward 
reciprocatory movement of a pump rod in an oil well, 
Said pump rod being Subject to a force tending to move 
said pump rod downwardly, including a pump for supply 
ing fluid under pressure and a receiver for said fluid, the 
improvement comprising a pair of cylinders mounted in 
laterally spaced, upright relation, each said cylinder hav 
ing an inlet adjacent the bottom thereof and an outlet 
adjacent the top thereof, each said inlet being connected 
to Said pump and each said outlet being connected to 
Said receiver; a base closing the lower end of each said 
cylinder; a head closing the upper ends of both said 
cylinders and provided with a hole between said cylinders; 
a pull rod extending through the central hole in said 
head and connected to said pump rod; a guide for the 
lower end of said pull rod and provided with a pair of 
oppositely disposed, arcuate sections engaging said cylin 
ders; a yoke connected to the upper end of said pull rod 
and extending outwardly to each side therefrom; a pair 
of Spaced piston rods connected at their upper ends to 
Said yoke and extending through said head and into the 
respective cylinder; a reciprocable piston within each 
Said cylinder and connected to the corresponding piston 
rod, each said piston having a passage therethrough; a 
valve in each said piston for controlling the flow of fluid 
through the respective passage; and means operable in 
response to the concurrent movement of said pistons for 
controlling the respective valve and constructed and ar 
ranged to close said valve as said piston nears the lower 
end of said cylinder to permit fluid supplied to said inlet 
to move said piston upwardly and thereby move said 
pump rod upwardly, and to open said valve when said 
piston approaches the upper end of said cylinder so that 
fluid supplied through said inlet will flow through said 
cylinder and piston and out of said outlet, thereby per 
mitting the force on said pump rod to move said piston 
downwardly to a position near the lower end of said 
cylinder. 
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