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UNITED STATES PATENT OFFICE 
2,276,358 

POWER SAVING PUMP JACK 
Harry F. Wickers, Detroit, Mich., assignor to Wick 
ers Incorporated, Detroit, Mich., a corporation 
of Michigan 

Application October 15, 1938, Serial No. 235,115 
(C. 290-) 15 Claims. 

This invention relates to a hydraulic pump 
jack unit and mechanism for actuating and con 
trolling the same. 
The mechanism contemplated by the present 

invention is adapted for use particularly with hy 
draulic pumping units used for pumping oil Wells 
and the like. In the mechanism now used for 
these pumping units it is customary to provide 
a counterbalancing means consisting of an air 
accumulator or weight accumulator to control 
the downward motion of the piston in the pump 
cylinder. Without some such control, the 
weight of the column of oil and Sucker-rods on 
the pumping piston will accelerate the same 
downwardly at too rapid a rate and cause 
damage to the pumping apparatus. 
An object of the present invention is to provide 

a mechanism whereby the potential energy in 
the pumping System, as the piston reaches its 
top position, may be transferred to electrical 
energy through the same mechanism which nor 
mally furnishes the pressure liquid for the up 
Stroke. 
A further object of the invention is to, provide 

a controlling and actuating mechanism for a 
pump jack Which needs no counterbalancing 
means and which permits the recovery of a Sub 
stantial portion of the electric current used in 
driving the pump jack during the upstroke. An 
additional object of the invention is to provide 
a pump jack which is self-starting and which 
has a safety deceleration valve to prevent the 
piston from getting out of control regardless of 
the condition of the driving motor, the failure 
of the coupling between pump and motor or an 
accident to the pipe line connecting the pump 
unit and the pump jack cylinder. 
Another object of the invention has to do with 

an auxiliary control actuated by the pump jack 
piston and utilizing a pilot control pressure ob 
tained from the base of the Work cylinder to op 
erate control valves in a remotely positioned 
unit. 
Other objects and features of the invention 

have to do with details of construction and op 
eration and with other safety features as will 
be set forth in the following Specification and 
claim.S. 
In the dra WingS: 
Fig. 1 is a sectional view of the entire appara 

tus. 
Fig. 2 is a partial section of the control unit 

of Fig. 1 showing a pilot operated valve in an up 
position. 
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Fig. 3 is a view similar to that of Fig. 2 show 
ing the pilot operated valve in down position. 

Figs. 4 and 5 are detail views of a deceleration 
valve for the pump jack. 

Fig. 6 is a section taken on the lines 6-6 of Fig. 4 
Referring to Fig. 1, a motor C is shown 

mounted on top of a tank in which is mounted 
a control unit housing generally designated as 
2. An upright pump jack cylinder 3 is hy 

draulically connected to the control unit 2 in 
a manner which will be later referred to. A 
piston A is slidably mounted in the cylinder 3 
and a control valve, to be actuated by the move 
ment of piston 4, is shown at 5. 
The motor O is either an alternating current 

induction motor or a direct current motor and 
is connected to power lines 6 and by lines 
8 and 9. Any conventional motor Will gen 

erate electrical energy when mechanicaliy driven 
but the two types above mentioned are the more 
efficient. The motor O is provided with a shaft 
29 which is connected at one end to a gear pump 
2i. This gear pump 2 is housed in the control 
unit casing 2 as is also a pilot operated valve 
22. The valve 22 is slidably retained in a cylin 
drical recess 23 and consists of three spools 24, 
25 and 26, connected by narrowed portions 27 
and 28. A spring 29, mounted at the right end 
of the valve 22, urges the valve toward the left. 
Various passageways and other details of the 
control unit f2 will be described in connection 
With the operation of the mechanism. 
Considering now the cylinder 3, a dome 30 is 

provided at the top thereof and adapted to re 
ceive a projection 3 on the top of the piston 4. 
At the base of the cylinder f3 is a housing 32 for 
deceleration and safety valves which will later 
be described. In the housing 32 and the dome 
30 are chambers 33 and 34 in which are mounted 
bell crank levers 35 and 36, respectively. These 
levers are pivoted respectively at 37 and 38 and 
the Outer ends of each are connected by a rod 
39. The inner ends of the levers are adapted to 
project into the cylinder 3. The levers being 
connected So that one of them may project into 
the cylinder at one time. Within the valve 5 is 
a rotating element 5a, which is operatively con 
nected to the lever 36, this connection being shown diagrammatically only. 
A piston rod is shown at 40 extending from 

the piston 4 downwardly into the well pipe 4 . 
A piston 42 is shown at the bottom of the rod 
40 and represents diagrammatically the pumping 

55 unit for the oil well or other shaft. An outlet 
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conduit 43 is provided for the liquid which is 
pumped. It will be understood that the stroke 
of the pistol 4, if used in an oil well, is normally 
about 10 feet and also the pumping unit 42 is 
located deep in the ground so that above it there 
is a high Column of liquid. 

Referring now to the operation: When the 
notor G is started, shaft 2G rotates in the direc 
tion as shown by the arrow and liquid from the 
tank passes to the pump 2 through a conduit 
44, past a check valve 45, and through conduits 
46 and 47. Pressure fiuid passes from the pump 
through conduit 48 to the valve recesses and is 
permitted to flow freely around the narrowed 
portion 2 of the valve 22 and to the tank 
through diaith line 56. 
ASSuiring now that the piston fA in the cy 

inder 3 has just reached its lowermost position 
and has actuated the lever 36 into the position 
show in Fig. the valve member 5a will be 
rotated into the position shown in Fig. 1 and 
valve 22 will be as shown in Fig. 3. With the 
valve 5a in this position, pilot pressure from the 
base of the cylinder f3 in the housing 32 causes 
the liquid to flow through a conduit 49 to the 
valve housing 5. Here it passes through a trans 
Verse opening 5C in the valve member Sai to a 
conduit, 5 which directs the pilot pressure to 
the right end of the valve 22 in the housing 2. 
The pilot pressure passes through a check valve 
52 and past a needle valve 52a, the function of 
which will later be described. The valve 22 is 
now urged to the left by the pilot pressure and 
this movement is resisted by reason of an ad 
justable needle valve 53a which restricts the flow 
of liquid from the chamber 23 to the left of valve 
22 thereby controlling the rate of travel of said 
Valve. Eliquid from the end of the chamber 23 
paSSes around the needle waive 53d to a conduit 
5 which leads back to the valve member i5a 
and through a transverse passageway therein to 
a conduit 55 which leads to the tank. It will be 
Seen that by reason of the needle valve 53a, the 
movement of the Valve 22 to the left will be 
gradual. The final left-hand position of the 
waive is shown in Fig. 2. 

In Fig. i the valve 22 is shown just as it has 
started its movement in the direction of the ar 
row. Liquid has been passing through the lines 
48, as previously described, and past the valve 
portion 2 to a tank conduit 56. As the valve 
Spool 25, with its tapered portion 25d, moves to 
the left, it gradually closes the passageway 48 
from the passageway 56. Pressure then builds 
up in passageway 48 since a relief valve 5T blocks 
a tank passageway 58. Pressure also builds up 
in a Supply passageway 59 against a check valve 
60. When this pressure has reached a point such 
that the check valve 60 is overcome, liquid under 
pressure passes from the pump 2 through the 
passageway 59 to a main conduit 6 leading to the 
housing 32 and the lower portion of the cylinder 
3. This pressure liquid raises the piston f4 to 

the top of the cylinder. 
As the piston approaches the top of the cyl 

inder the portion 3 contacts the lever 35 and 
actuates the rod 39 and therefore the valve rotor 
5a. By this action the valve rotor 5a is moved 

to a position where the conduit 49 is connected 
to the conduit 54. Pilot pressure now passes 
from the lower portion of the cylinder 3 to the 
left end of the pilot operated valve 22 through a 
check valve 53. The valve 22 is moved to the 
right and the movement will again be gradual 

10 

25 

36 

35 

40 

5 5 

60 

2,276,358 
valve 52a. It will be seen that as the valve 22 
moves to the right, the passageway 48 is again 
open to the tank line 56 and the pressure, which 
is moving the piston 4 upwardly is relieved. 

Piston 4 then starts to descend and forces 
the liquid in the cylinder 3 back into the main 
conduit 6. The check valve 60 operates to pre 
vent the liquid from entering conduit 59 and the 
liquid enters a return conduit. 62 which leads to 
the valve 22. As the valve 22 is moved to its 
righthand position, as shown in Fig. 3, the con 
duit 62 is opened to a conduit 63 which leads to 
the pump inlet conduit 47, since the fluid is then 
permitted to flow around the narrowed nortion 
28 of valve 22. Consequently the fluid exhausting 
from the lower portion of the cylinder 3 passes 
directly through the pump 2 and tends to drive 
the Same as a motor which in turn drives the 
electric motor O. The electric motor, being con 
nected to the power line, tends to maintain its 
normal rate of Speed and, Since the driving ac 
tion thereon will tend to turn it at a rate faster 
than its normal rate, the current will be re 
versed and energy Will be generated and passed 
into the power lines. 
By using a special electric meter which will 

run backward as well as forward, only the net 
current used in the operation of the motor C 
will be recorded and the consumer will thereby 
get credit for the current put back in the line. 
When the piston 4 reaches the end of its 

downward stroke, the lever 36 will be actuated by 
the piston and the element 5a of the valve 5 
Will be again moved to the position shown in Fig. 
i. This Will restart the cycle which has just been 
described by again moving the valve 22 to the 
left and directing pressure fiuid from the pump 
to the cylinder, 3. 
The hoist unit is self-starting since Spring 23 

moves the control valve 22 to the left to the post 
tion shown in Fig. 2 when the system is not in 
operation; and, when the electric motor O is 
Started, pressure is immediately developed in 
lines 48, 59 and 6 f, to cause the piston to move 
upward. AS Soon as pressure is developed, the 
pilot valve 5 becomes operative to control the 
movement of the control valve 22 and the piston 
4. 
A safety deceleration valve 65, found in the 

housing 32 will now be described. This valve is 
provided to prevent excessive downward speed 
of the piston f4 and is always available as a 
safety device in case electric current which is 
driving motor O is suddenly disconnected or in 
case of breakage of fluid line 6 or the coupling 
(not shown), between electric motor O and pump 
2f. The valve 65, which is shown in detail in 
Figs. 4, 5 and 6, consists of a shuttle 66 which 
is slidable in a cylindrical recess .67. This shut 
tle consists of a small piston-like member having 
an axial opening 68 and circumferentially spaced, 
longitudinal slots 69. A spring 70 tends to hold 
the valve to the right as shown in Fig. 4. Nor 
inally the shuttle 66 will, permit liquid Co pass 
to and from the cylinder 3 freely since the 
liquid may pass through the central opening 
68 and also the longitudinal passageways or 
slots 69. In the event, however, of a failure in 
any portion of the pressure lines leading from 
the pump to the work cylinder, or in the event 
of a failure of the electric current, coupling or 
fluid line on the upstroke or downstroke of the 
piston 4, the piston 4 will immediately start 
to descend by force of gravity. The flow of 

by reason of thc restricted flow around the needle 75 liquid from the cylinder will, of course, be 
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through and around the shuttle 66. When the 
rate of flow of liquid through this valve in 
creases to a certain velocity the resistance of 
tne spring 70 is overcome and the shuttle will be 
moved to the position shown in Fig. 5. In this 
position, an end of the shuttle seats at 72 in 
such a manner that liquid may no longer flow 
through the passageways 69 but . Only through 
the central aperture 68. This aperture 68 is 
proportioned in size for any given application 
of the apparatus so that the rate of the descent 
of the piston is reduced to a safe speed. After 
the piston 4 has descended to a point where 
it covers the opening to the valve 65 there will 
be a dash-pot action which is regulated by a 
relief valve 73 open on one side to the lower por 
tion of the cylinder and on the other side to 
the pipe 6 through a passageway 74. A check 
valve 75 is provided to admit starting pressure 
from the pipe 6 to the lowermost portion of 
the cylinder 3 if the piston 4 has descended 
to a point below the deceleration valve port be 
fore stopping. The relief valve is so proportioned 
that it stops the piston with a gradual deceler 
ation and prevents it from striking the bottom 
of the cylinder with sufficient velocity as to pro 
duce any detrimental stress in the piston rod 40, 
What it claim is: 
i. A self-reversing power driven hydraulic 

pump jack unit comprising a substantially Wer 
tical cylinder and pump jack, an electric mo 
tor, a pump driven by said motor, and hydraulic 
control valves for directing pressure to and from 
Said puring) and pump jack Whereby said pump 
jack serves, in its downward stroke, to drive said : 
pump and said motor and to effect return of 
electrical energy to the power lines by which 
the motor is usually driven. 

2. An electric and hydraulic power apparatus 
for actuating a hydraulic piston, which comprises 
a mechanism. Operable as a pulp and a motor, 
an electric motor operably connected to said 
mechanism adapted to drive said mechanism and 
be driven thereby, and means for controlling 
flow of fluid to and from said mechanism where 
by during one portion of a stroke of said piston, 
Said mechanism acts as a pump, and, during a 
second portion of the stroke of said piston, said 
mechanism acts as a motor for driving Said 
electric motor whereby electrical energy may be 
furnished from said electric motor. 

3. A self-reversing hydraulically actuated 
pump jack unit comprising a substantially Ver 
tical cylinder, a piston operable in said cylinder, 
an electric motor, power lines for furnishing elec 
trical energy to said motor, a pump housing, a 
hydraulic pump in said housing adapted to be 
driven as a hydraulic motor and operably con 
nected with said electric motor, and a hydraulic 
system comprising a series of conduits and Valves 
for directing pressure liquid from said pump to 
said cylinder during the upstroke of the piston 
and for directing pressure liquid from Said cyl 
inder to said motor during the downstroke of 
said pump whereby said pump is driven as a 
motor and said electric motor is actuated by 
said pump motor to return electrical energy to 
the power lines. 

4. A self-reversing hydraulically actuated 
pump jack unit comprising a substantially Wer 
tical cylinder, a piston Operable in said cylinder, 
an electric motor, power lines for furnishing elec 
trical energy to said motor, a pump housing, 
a hydraulic pump in said housing adapted to be 
driven as a hydraulic motor and operably con 
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nected with said electric motor, and a hydraulic 
system for directing liquid to and from said 
pump and cylinder comprising a main conduit 
between said pump housing and said cylinder 
having pump end branches to the inlet and out 
let of said pump respectively, and valves for 
opening Said main conduit to one or the other 
of said branches, whereby liquid under pressure 
may be furnished from said pump to said cyl 
inder during the upstroke of said piston and from 
said cylinder to the inlet of Said pump during 
the gravity downstroke of said piston. 

5. A Self-reversing hydraulically actuated pump 
jack unit comprising a substantially vertical cyl 
inder, a piston operable in said cylinder, an elec 
tric motor, power lines for furnishing electrical 
energy to Said motor, a pump housing, a hy 
draulic pump in said housing adapted to be 
driven as a hydraulic motor and operably con 
nected with said electric motor, and a hydraulic 
System for directing liquid to and from said 
pump and cylinder comprising a main conduit 
between Said pump housing and said cylinder, 
Said conduit being composed of two branch con 
duits at the pump end, one branch being a re 
turn conduit open to the pump inlet and one 
branch being a Supply conduit open to the pump 
outlet, whereby pressure liquid may be furnished 
from said pump to said main conduit and cylin 
der during the upstroke of said piston, and from 
Said main conduit and cylinder to said pump 
during a downstroke of said piston. 

6. A Self-reversing hydraulically actuated pump 
jack unit comprising a Substantially vertical cyl 
inder, a piston operated in said cylinder, an elec 
tric motor, power lines for furnishing electrical 
energy to said motor, a pump housing, a hy 
draulic pump in said housing adapted to be 
driven as a hydraulic motor and operably con 
nected with said electric motor, and a hydraulic 
System for directing liquid to and from said 
pump and cylinder comprising a main conduit 
between said pump housing and said cylinder, 
Said conduit being composed of two branch con 
duits at the pump end, one branch being a re 
turn conduit open to the pump inlet and one 
branch being a Supply conduit open to the pump 
outlet, a control valve for opening and closing 
said return branch conduit, and a check valve in 
Said Supply branch conduit, whereby pressure 
liquid may be furnished from said pump to said 
main conduit and cylinder during the upstroke 
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of said piston, and from said main conduit and 
cylinder to Said pump during a downstroke of 
said piston. 

7. A Self-reversing hydraulically actuated pump 
jack unit comprising a substantially vertical cyl 
inder, a piston operable in said cylinder, an elec 
tric motor, power lines for furnishing electrical 
energy to Said motor, a pump housing, a hy 
draulic pump in Said housing adapted to be 
driven as a hydraulic motor and operably con 
nected with said electric motor, and a hydraulic 
system for directing liquid to and from said 
pump and cylinder comprising a main conduit 
between said pump housing and said cylinder, 
said conduit being composed of two branch con 
duits at the pump end, one branch being a Sup 
ply conduit open to the pump outlet and one 
branch being a return conduit open to the pump 
inlet, a control valve for opening and closing said 
latter branch conduit, and a check valve in said 
former branch conduit, whereby pressure liquid 
may be furnished from said pump to said main 
conduit and cylinder during the upstroke of said 
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piston, and from said main conduit and cylinder 
to said pump during a downstroke of said piston, 
and means responsive to the movement of said 
piston for actuating said control valve to direct, 
liquid from said cylinder and main conduit 
through Said return branch to the inlet of Saidi 
pulp. 

8. A Self-reversing hydraulically actuated pump 
jack unit comprising a substantially vertical cy 
inder, a piston operable in said cylinder, an elec 
tric motor, power lines for furnishing electical 
energy to Said hoto), a pump housing, a hy 
draulic pump in said housing adapted to be 
driven as a hydraulic motor 2nd operably con 
nected with said electric motor', and a, hydraulic 
System for directing liquid to and from said 
pump and cylinder comprising a nain conduit 
between said pump housing and said cylinder, 
said conduit being composed of two branch con 
duits at the pump end, one branch being a Sup 
ply conduit open to the pump cutlet and one 
branch being a return conduit, open to the pump 
inlet, a control valve for opening and closing 
said latter branch conduit, and a check valve in 
Said formel brancin conduit, whereby pressure 
liquid may be furnished fronn said pump to said 
main conduit and cylinder during the upstroke of 
S&id piston, and from said main conduit and cyl 
inder to said punp during a downstroke of said 
piston, and a pilot valve means responsive to the 
no Venet of said piston for directing pilot liquid 
from Said cylinder to one end or the other of said 
Control valve to actuate the same. 

9. A self-reversing hydraulically actuated pump 
jack unit comprising a substantially vertical cyl 
inder, a piston operable in said cylinder, an elec 
tric notoi", power lines for furnishing electricai. 
energy to Said notor, a pump housing, a hy 
draulic pump in said housing adapted to be 
driven as a hydraulic motor and operably coin 
rected with Said electric notor, and a hydraulic 
System for dilecting liquid to and from said 
pump and cylinder comprising a main conduit 
between the lower end of said cylinder and said 
pump housing. Said conduit being composed of 
two branch Conduits at the pump erad, one branch 
being a supply colnduit open to the pump outlet 
and one branch being a return conduit oper, to 
the pump inlet, a tank, a tank opening leading 
to each of said branches, and a control valve 
adapted when shifted to open and close said sup 
ply branch tank opening and said return branch, 
whereby pressure liquid may be furnished from 
Said pump to Said supply conduit, main conduit 
and cylinder to effect the upstroke of said piston, 
and from said cylinder, main conduit and re 
turn conduit to said pump during a downstiroke 
of Said piston, the latter flow Serving to drive 
said pump as a motor to effect rotaticn of said 
electric motor and return of energy to pi)wer 
lin(S. 

10. A self-reversing hydraulically actuated 
pump jack unit comprising a substantially ver 
tical cylinder, a piston operable in said cylinder, 
an electric moto, pcWe lines for furnishing elec 
trical energy to Said motor, a pump housing, a 
hydraulic pump in said housing adapted to be 
driven as a hydraulic motor and operably con 
nected with said electric motor, and a hydraulic 
System for directing liquid to and from said pump 
and cylinder comprising a main conduit between 
the lower end of said cylinde and said pump 
housing, said conduit being composed of two 
branch conduits at the pump end, one branch 
being a Supply conduit open to the pump outlet 
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and one branch being a return conduit open to 
the pump inlet, a tank, a tank opening leading 
to each of said branches, and a pilot operated 
control valve adapted when shifted to open and 
close said supply branch task opening and said 
return branch, whereby pressure liquid may be 
furnished from said pump to said supply con 
duit, main conduit and cylinder to effect the up 
Stroke of said piston, and from said cylinder, 
main conduit and return conduit to said pump 
during a downstroke of said piston, the latter 
flow serving to drive said pump as a motor to 
effect rotation of said electric motor and return 
of energy to power lines, and a pilot valve means 
responsive to the movement of said piston for di 
recting pilot liquid to said control valve to actu. 
ate the same. 

11. A self-reversing hydraulically actuated 
pump jack Unit comprising a substantially ver 
tical cylinder, a piston operable in said cylinder, 
an electric motor, power lines for furnishing elec 
trical energy to said motor, a pump housing, a 
hydraulic pump in said housing adapted to be 
driven as a hydraulic motor and operably con 
nected with said electric motor, and a hydraulic 
System for directing liquid to and from said pump 
and cylinder comprising a main conduit between 
the lower end of said cylinder and said pump 
housing, said conduit being composed of two 
branch conduits at the pump end, one branch. 
being a return conduit open to the pump inlet 
and one branch being a supply conduit open to 
the pump outlet, a tank, a tank opening leading 
to each of Said branches, and a control valve 
adapted when shifted to open and close said sup 
ply branch tank opening and said return branch, 
neai is cooperating with said control valve to re 
strict the rate of movement thereof, and a check 
Valve in Said return branch tank opening and in 
Said supply branch, whereby pressure may be fur 
nished through said main conduit to effect the 
upstroke of said piston, and directed from said 
cylinder to the inlet of said pump during a down 
Stroke of said pistor. 

12. A Self-reversing hydraulically actuated 
pump jack unit comprising a substantially ver 
tical cylinder, a piston operable in said cylinder, 
an electric notor, power lines for furnishing 
electrical energy to said motor, a pump housing, 
a hydraulic pump in said housing adapted to be 
driven as a hydraulic motor and operably con 
nected with Said electric motor, and a hydraulic 
System for directing liquid to and from said pump 
and cylinder comprising a main conduit between 
the lower end of said cylinder and said pump 
housing, said conduit being composed of two 
branch conduits at the pump end, One branch 
being a return conduit open to the pump inlet 
and one branch being a supply conduit open to 
the pump outlet, a tank, a tank opening leading 
to each of Said branches, and a control valve 
adapted when shifted to open and close said 
Supply branch tank opening and said return 
branch, means cooperating with said control. 
valve to restrict the rate of movement thereof, 
and a check valve in said return branch tank 
Opening and in said supply branch, whereby pres 
Sure may be furnished through said main conduit, 
to effect the upstroke of said piston, and directed 
from Said cylinder to the inlet of said pump dur 
ing a downstroke of said piston, and a pilot valve 
means responsive to the movement of said piston 
for directing pilot liquid to said control valve to 
actuate the same. 

13. A Self-reversing hydraulically actuated 
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pump jack unit comprising a substantially ver 
tical cylinder, a piston Operable in said cylinder, 
an electric motor, power lines for furnishing elec 
trical energy to said motor, a pump housing, a 
hydraulic pump in said housing adapted to be 
driven as a hydraulic motor and operably con 
nected with said electric motor, and a hydraulic 
System for directing liquid to and from said pump 
and cylinder comprising a main conduit between 
said pump housing, and said cylinder having 
pump end branches...to the inlet and outlet of 
said pump respectively, valves for opening said 
main conduit to one or the other of Said branches, 
and a safety deceleration valve for controlling 
flow from said cylinder to said pump whereby 
said flow is automatically restricted to a prede 
termined Volume. 

14. A self-reversing hydraulically actuated 
pump jack unit comprising a substantially verti 
cal cylinder, a piston operable in said cylinder, an 
electric motor, power lines for furnishing electri 
cal energy to said motor, a pump housing, a hy 
draulic pump in Said housing adapted to be driven 
as a hydraulic motor and operably connected with 
Said electric motor, and a hydraulic system for di 
recting liquid to and from said pump and cylinder 
comprising a main conduit between said pump 
housing and said cylinder having pump end 
branches to the inlet and outlet of said pump 
respectively, valves for opening said main con 
duit to one or the other of said branches, and a 
safety deceleration valve for controlling flow from 
said cylinder to said pump comprising a Spring 
biased shuttle normally positioned to present a 
relatively large flow orifice to said main conduit 
and adapted to be closed to present a smaller flow 
orifice to said main conduit whereby the flow from 
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said cylinder is limited to a predetermined vol 

e. 
15. A self-reversing: hydraulically actuated 

pump jack unit comprising a Substantially verti 
cal cylinder, a piston operable in said cylinder, an 
electric motor, power lines for furnishing elec 
trical energy to Said motor, a pump housing, a 
hydraulic pump in said housing adapted to be . 
driven as a hydraulic motor and operably COn 
nected with said electric motor, and a hydraulic 
system for directing liquid to and from said pump 
and cylinder comprising a main conduit betWeen 
said pump housing and said cylinder having 
pump end branches to the inlet and outlet of Said 
pump respectively, a bypass conduit leading from 
said outlet branch, a control valve connected to 
said bypass and inlet branch shiftable to a start 
ing position to close said bypass conduit and block 
said inlet branch and shiftable to a downstroke 
position to open said bypass and Said inlet branch, 
a valve in said inlet branch to permit flow Only 
away from said outlet, whereby during starting 
and upstroke of the piston, pressure liquid may 
flow from said pump to said main conduit through 
said outlet branch, and during the dioWnstroke 
of said piston, pressure liquid may flow from 
said main conduit to said inlet branch, a pilot 
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valve means responsive to the movement of Said 
piston for directing pilot liquid to One end or the 
other of said control valve to shift the Same from 
one position to another during operation of said 
piston to permit said operation to be continuous, 
and means normally urging said control Valve to 
starting and upstroke position in the absence of 
pilot pressure whereby said unit is self-starting 
upon the starting of the electric motor. 

HARRY F. WICKERS. 


