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1 
-Ehis invention relates in -general to oil well 

pump-operating mechanism, and the principal 
objects of the invention.are directed toward the 
'provision of a noveland-effective-hydraulic-pump 

walking-beam pump-gear. Certain-aspects of the 
invention are applicable to use in other fields, 
however, and :the invention should not be.coin 
strued as limited Solely to oil Well-pumping equip 
ment, . . . . . . . . . . . . 
The usualiform of oil-pumping equipment.com 

sprises a vertically reciprocating pump element 
stat-the-bottom of the well-actuated from a walk 
ing-beam at the head of the well through a long 
astring of sucker rods. Prior pumping units of the 
is walking beamitype have been mechanically driven 
through the agency of a crank and reduction 
gearing, sand the i-motion produced thereby is 

a characteristically non-uniformithroughout the 
"length of the stroke, with equal up and .down 
strokespeed. Another characteristic. of the lav 
serage.mechanically-driven-unit is that it. Operates 
... with a relatively short, fast stroke. . . . 

It has been found that the maximum volumet 
-ric pump-efficiency at reduced power, cost, to 
sgether with greatly reduced wear and breakage 
Yofi, the equipment, sare-obtained...with long, slow 
strokessof: uniform velocity. ...Among the advan 

slowing: (1) The smooth, more... uniform motion 
sof plunger and rod tends to reduce the formation 
of emulsions; (2) there is less tendency for 'gas 
glock" within; the pump; (3) the plunger, travel 
necessary to maintain production is obtained with 
::fewer, stress reversals on suckers rods, reducing 
rod breakage and pumping interruptions; (4) 
more positive valve action and better filling of the 
apump on the upstroke usually results; and (5) 
surface-equipment usually shows: less. Wear. and 
a greaterpower: economy. : . . . . 
iThe uses of a long, slows:stroke is particularly 

: desirable...in areas, having low-pressure.oil. Sands 
sands small daily, well-production, where, in order 
to obtain the maximum amount of recovery, con 
stant fluid levels, and coastants rates of drainage: 
a through the sand must be maintained. Icheoil 
should be pumped at a rate; that Will assist in 
maintaining constant and ...uniform drainage. 
within the reservoir sand, and to this end...the 
pumping cycles should be adjustable: to suit...the 
characteristies of the: individual well. Thus, 
where; the rate of drainage through the forma 
ition is low, along, slow-upstroke and a fast down 
stroke with the rods falling as fast as gravity 
will permitis: called for, whereas with extremely 
iwiscous.oil, an appreciable-length of time:is re 
quired for the pump plunger-to-complete its return 
stroke-and-a-moderately-slow-downstroke is nec 
essary in order to achieve maximum production. 

'itages.infavor of the long, slow stroke are the fol 30 breakage in the rodestring. 

. . . . 2 

with its equal-up and downstroke. Speed, can only 
be regulated to suit the requirements of the stroke 
"in one direction at a sacrifice; in the efficiency 
sof, the stroke in the other direction. 

jack, operating in conjunction with the usual 5 The long, constant velocity stroke is also :ad vantageous in the case of a Well-producing ap 
preciable quantities. of sand, since, it greatly re 
duces surges and agitation at the Well pump Slic 
:tion, which causes. excessive quantities of Sand 

10 to be drawn into the pump, mechanism. This ex 
cessive intake of sand results in binding of the 
pump mechanism, which necessitates.a.laborious - 
-and-costly pulling of the pump. . . . . . . . 
The disadvantages of the mechanically driven 

15 unit may be summarized as follows: (1) The ay 
erage unit operates...witha, short, faststroke, re 
sulting; in low volumetric pump-efficiency, high 
power-consumption, and low recovery, rates; (2) 
the crank accelerated motion a sets up, Wavelike 

at stresses in the string of rods, resulting ina, pro 
nounced whip which causes premature failure in 
the rods; (3), the lack of independent control over 
...the-up, and downstroke...speeds, makes, it impossi 
ble to meet the particular pumping...requirements 

5 of a given well; and (4); there is no pause at the 
end of the downstroke to permit the rods to 
stretch out frominertia: forces and then to re 
cover, but instead, an immediate reversal-of-mo tions resulting in high peakstresses and frequent 

...It has long been realized...that the smooth, uni 
form action of hydraulic jacks as ideally suited to 
the requirements...of oil well pumping, but the 
many attempts which have heretofore been made 

35 to apply the principles of hydraulic operation to 
a pumping equipment have failed to achieve com 
mercial success because of their complexity, ini 
tial cost, -lack-of-counterbalancing, and difficulty 
of Servicing. 

... it -A primary object. of a the present invention, 
therefore is to provide a hydraulically operated 
well unit capable of delivering a long, constant 
velocity.stroke: at any desired-speed. So, a.s. to real 
ize the many advantages obtainable thereby, and 

45...having-independent control over the Speed of up 
and-downstroke to... suit the individual require 
ments of aparticular well. This object has been 
achieved by providing. a simple, fool-proof hy 
draulic: jack, which is operatively connected to a 

50 counterweighted walking beam in a manner 
: whereby the advantageous-features of both: ele 
ments are combined. Thus, any proportions of 
the weight-of-the-rod string can be counter 
weighted to relieve the hydraulic jack of exces 

-55 sive loads, while the smooth, uniform action of 
...the-hydraulic jack is imparted to the rod-string 
to secure the most efficient pump-operation. 
iAnother- object of the invention is to provide 

a pumping unit that will bring the sucker-rods to 
The crank-driven beam-pumping unit, however, s 60 a gradual stop at the end of the-downstroke, re 
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gardless of pumping speed, and pause for any der 
sired length of time before starting on the up 
stroke, thereby eliminating rod whip and greatly 
increasing the service life of the rods and boxes 
and also of the surface equipment. 
Another object of the invention is to provide 

4 
24 into the casing head 25 of the well. The 
polished rod 23 is attached to the usual string of 
sucker rods which are connected to a pump pis 
ton in the bottom of the well. The pump is op 
erated in the well known manner by oscillating 
the walking beam 4 to reciprocate the polished a hydraulic pumping unit that is simple and 

rugged in construction, positive in operation, 
extremely portable owing to its lighter Weight, 

rod 23 and sucker rods, the counterweight 6 
serving to counterbalance the weight of the 

. Sucker rods. A bumper post 26 is mounted on the lower in first cost than a mechanically driven 10 
unit of comparable capacity and stroke range, 
and capable of being readily serviced in the field. 
Another object of the invention is to provide 

a hydraulic jack and valve gear therefor which 
is particularly adapted to the Working conditions 
under which most oil well pumping equipment 
operates. This object is attained by connecting 
the hydraulic jack to a walking beam independ 
ently of the operating rod of the well pump, 
which enables repairs or other operations on the 
pumping equipment to be made without disturb 
ing the hydraulic jack or its associated equip 
ment. 
Another object of the invention is to provide 

a hydraulic jack embodying means for equaliz 
ing the discharge of exhaust fluid so as to elimi 
nate hydraulic hammer in the jack. 
Another object of the invention is to provide 

a low cost and simply automatically operated 
hydraulic jack unit that is particularly suitable 
for operating the old standard end wooden Walk 
ing beam, thus providing for efficient operation 
of these units which have been obsoleted by their high power requirements. 

Still a further object of the invention is to 
provide a hydraulic jack having a novel and im 
proved valve mechanism which is positive in its 
action and which is operated by motion of the 
piston and rod. 
Other objects and advantages of the present 

invention will become apparent to those skilled 
in the art after consideration of the following 
detailed description of the preferred form there 
of, reference being had to the drawings in which: 

Fig. 1 is a side elevation of a pumping unit 
constructed according to the principles Of my 
invention; 

Fig. 2 is an enlarged, partially sectioned view 
through the hydraulic pump jack; 

Fig. 3 is a sectional view taken along the line 
3-3 in Fig. 2, showing the piston at the bottom 
of its stroke; 

Fig. 4 is a view similar to Fig. 3, but with the 
piston at the top of its stroke; 

Fig. 5 is an enlarged fragmentary sectional view 
showing the initial operation in the opening of 
the Valve; - 

Fig. 6 shows a later stage in the operation of 
the valve; and - 

Fig. 7 shows the valve in its fully open position. 
In Fig. 1 of the drawings, the reference nu 

meral to indicates a supporting platform, upon 
which is mounted a Samson post braced by 
suitable struts 2. Journaled in bearings 3 at 
the upper end of the post for oscillating move 
ment in a vertical plane is a walking beam A 
having a horse head 5 at one end and a coun 
terweight 6 at the other end thereof. The horse 
head 5 is attached to the end of the walking 
beam by vertically spaced pins 7 and 8, and 
comprises the usual arcuate portion 9 around 
which is trained a bridle 20. The bride is Se 
cured at its upper end to a saddle 2 and is se 
cured by a clamp 22 to the upper end of a polished 
rod 23 whicih extends through suitable packing 

5 

20 

5 

30 
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. 

50 

65 

70 

5 

platform O and is positioned to catch the coun 
terbalance 6 in the event of breakage of the 
Sucker rod line, thereby preventing damage to 
the equipment mounted on the platform. 
The walking beam f4 is oscillated by means 

of a hydraulic jack which is indicated in its 
entirety by the reference numeral 30. The jack 
30 comprises a cylinder 3 having a head or 
base casting 32 attached to one end thereof, 
and a cap 33 at the other end. A piston 34 is 
slidably disposed within the cylinder 3f, and 
attached to the piston is a tubular piston rod 35 
which extends slidably through the cap 33. A 
packing nut 40 is threaded into the end of the cap 
33 and compresses packing material 4 to Sea. 
the piston rods against leakage. 
Mounted on the upper end of the piston rod 

35 is a fitting 42 which is apertured to receive 
a sleeve bearing 43. Extending through the sleeve 
bearing 43 and journaled for rotation therein is 
a pin 44 which is secured by suitable brackets 
45 to the walking beam 4 at a point spaced 
outwardly from its axis of rotation, 
The hydraulic jack 30 is Supported at its lower 

end on trunnions 50 which project laterally from 
opposite sides of the base casting 32 and are jour 
naled in bearing blocks 5 bolted to the platform 
G. Fluid for operating the jack is introduced 

into the cylinder and exhausted therefrom 
through the trunnions, and to this end the base 
casting 32 is provided with ducts or passage 
ways 52 and 53 which communicate with the 
interior of the cylinder and extend axially 
through the trunnions. The passageways 52, 53 
pass through the Walls of the trunnions at their 
top surfaces and communicate with correspond 
ing openings 54 in the bearing blocks 5, said 
openings 54 being threaded at 55 to receive inlet 
and outlet, pipes 56 and 57, respectively. Ring 
seals 69 prevent leakage of the hydraulic fluid 
While permitting relative rotation between the 
trunnions and their bearing . blocks. This ar 
rangement of the passageways 52, 53 opening 
radially through the peripheral surfaces of the 
trunnions 50 eliminates side thrust against the 
shoulder 49 which would otherwise, be produced 
if the passageways opened axially through ends 
of the trunnions, and provides a construction 
that is hydraulically balanced about the center 
line of the cylinder 30. 
The inlet pipe 56 is connected to the discharge 

port of a pump 6 which is mounted on a suit 
able bracket 62 on the platform O and which 
is driven by an electric motor 63 or other suit 
able source of power. Fluid is supplied to the 
pump through a pipe 64 from a reservoir tank 
65 built into the base of the Samson post fl, 
and the exhaust from the hydraulic jack is 
emptied through the outlet pipe 57 to the 
reservoir. 
Valve mechanism, indicated generally by the 

reference numeral 79, is provided for control of 
the hydraulic fluid actuating the jack, said 
mechanism comprising a valve member or plunger 
7 which is slidably disposed within a cylindrical 
bore 12 in the base casting 32, which as here 
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shown serves as the valve body. The 60re 2 
is concentric with the cylinder and is closed at 
its lower end, the upper-end thereof being shaped 
to provide an upwardly facing valve seat. 3, 
preferably conical, for a presently described pop- 5 
pet valve element. The outlet duct 53 opens into 
the bore 2 at a point spaced somewhat below 
ithe valve seat 73, and is opened or closed with 
respect to the cylinder 3, by the action of the 
valve, whereas the inlet duct. 52 opens into the 10 
cylinder 3 above the valve and is in communi 
cation therewith at all times. . . . . 
The valve member 7-1 is provided at its top 

end with a poppet valve element comprising a 
downwardly facing face 4, preferably iconical, R5 
which is adapted to seat on the valve seat 3, 
and below this face is a slide valve element em bodying a cylindric "skirt’ or piston portion 75 
extending down into the bore for a certain dis 
tance. A generally V-shaped groove 76 is formed 20 
in the valve member 7d below the skirt 75, the 
bottom surface 79 of said groove providing an 
upwardly inclined 'cam surface which COOperates 
With spring-loaded detent balls '80 to hold the 
walve member in closed position. 5 

Below the bottom edge of the groove 76 is a 
cylindrical land 8f, and below this is a down 
wardly and inwardly inclined cam surface 82 
which cooperates with the detent balls 80 to hold 
the valve member in its raised or open position, go 
as illustrated in Fig. 7. A cylindrical skirt or 
piston portion 83 is provided at the lower ex 
tremity of the valve member to afford additional 
bearing surface on the walls, of the bore 2 for 
the purpose of stabilizing the valve member, and S5 
also to control a later described fluid return pas 
sageway, said skirt having a square shoulder. at 
84 to prevent its passage beyond the detent balls. 
The detent balls 80 are disposed within diamet 
rically opposed holes 85 and are urged inwardly 40 
against the valve member by springs 86 which 
are confined by adjustable screw plugs 87, the 
latter being-locked in adjusted position by lock 
nuts 88 which compress aring seals. 89. A plug 
90 is screwed into a threaded hole extending 5 
through the bottom of the base casting 32 into 
the bores. T2, and is removable therefrom for 
the purpose of draining the bottom of the bore 
72 and to provide an access hole for inspection 
or adjustment. 60 
Extending diagonally through the base casting 

32 to connect a point, near the bottom of the 
bore 72 with the outlet duct 53 is a fluiddis 
charge passageway 9, which is intersected by 
a threaded hole into which is screwed an adjust- 66 
ing screw -92. As the screw 92 is turned in, the 
passageway 9 is gradually closed, producing an 
orifice "Which restricts the flow of fluid. Which is 
displaced from the bottom of the bore during 
the downward closing movement of the valve 60 
member to slow the latter appreciably, the pur 
pose of which will be described in more detail 
presently. A lock nut 93 locks, the screw 92 in 
adjusted position, and a ring seal 94 seals the 
screw against leakage. 
The valve member 7 is shifted between open 

and closed position by means of piston controlled 
valve actuating means including an actuating 
rod 95 which extehds up through the center of 
tubular piston rod 35 to the upper end of the 70 
cylinder. The -lower end of the rod 95 is screwed 
into a preferably tubular extension member 96. 
extending slidably through a longitudinal axial 
bore 97 in the valve member, this bore form 
ing a pressure fluid passageway between the 75 

65 

pressure fluid inlet means and the bottom end 
of the valve bore T2, and the member 96 forming 
a liner therein. A self-lockiriginuti 98 is threaded 
onto the bottom end of the tubular member 96 
to provide a shoulder engageable with the bot 
tom of the valve member 71 for limiting the 
upward movement of the rod 95 relative to valve 
7. The upper Rehd 96d of the tubular member 
96 is enlarged in diameter and has a valve face 
at 99, preferably conical which seats on the top 
edge of the bore 97 to close the latter. Below 
the face 99 is a groove -00 having holes so in 
thebbtonathereof extending through to the hol 
low center of the tubular member. The dis 
tance between the face 99 and limit stop nut 98 
is somewhat greater than the length of the valve 
member if, providing a limited amount of travel 
for the tubular member relative to the valve 
member to enable the valve face 99 to open or 
close the 'botton of bore 2 to the fluid in "the 
cylinder. . ". . . . 

The valve actuating means referred to in the 
preceding paragraph includes also an actuating 
Sheeve.802 fixed to and extending down Over the 
top end of the actuating rod. 95 and having "a 
radial flange to3 at its bottom “end, positioned 
at a point where it is engageable by a coil spring 
f05 carried by the piston 34 as the latter ap 
proaches the top of its stroke. The spring 05 
is carried on a washer'? C6 which is inserted into 
the bottom end of the tubular piston rod 35 
against a shoulders 61 and welded in place. The 
washer 6 is apertured centrally to pass the 
actuating rod 95 and has sufficient clearance for 
unrestricted flow of hydraulic fluid around the 
rod. The sleeve '02, is secured to the actuating 
rod '95 by a pin 08 which is removable to per 
mit replacement of the sleeve by another of 
greater length if a shorter piston stroke is de 
sired. Replacement of the sleeve is accomplished 
by "removing the fitting 42 which is secured to 
the end of the piston rod by means of set screws 
or the like. The top tends of the actuating rod 
95 and sleeve fo2 project above the top of the 
piston rod, so that the spin 08 and sleeve fo2. 
are readily accessible. 
The operation of the hydraulic jack is as foll 

lows: Assume first that the valve member Ti is 
seated and that the piston is at the bottom of 
the cylinder, as shown in Figs. 2 and 3. Assume 
also that the tubular member 96 is in its lower 
most (closed) position. The outlet duct 53 is 
closed off from the cylinder by the valve 70, and 
the incoming pressure fluid from the inlet duct 
52:moves the piston up on its working stroke. As 
the piston approaches the top of its stroke, the 
spring 05 engages the flange fo3 of Sleeve mem 
ber f02, raising the actuating rod 95 to take up 
the lost notion relative to Valve member 7 and 
thereby move tubular member 96 so as to open 
valve.99 from its seat, permitting the pressure 
fluid to communicate through the holes of and 
the center of tubular member 96 to the botton 
of bore 72 (see Fig. 5). This equalizes the pres 
sures on both ends of valve member 7 so that 
it is not necessary to overcome the high fluid 
pressures on the top of the valve member 7 in 
order to raise the latter. This pressure fluid so 
communicated to the bottom of bore 72 cannot 
escape via passageway 9 because the latter is 
covered by piston portion 83 of valve 71. Open 
ing movement of valve member 7 by the upward 
force exerted through rod 95 and its extension 
96 is resisted by the detent balls 80, however, 
and continued upward travel of the piston 34 
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causes the spring 05 to be compressed until a 
sufficient spring load is obtained to overcome the 
detent balls 80 and cause them to ride up on 
cam slope 79 to land 8. The skirt or piston 
section 75 on valve member 7 prevents the bore 
72 from being opened and the pressure in cylin 
der 3f relieved until the detent balls are com 
pletely up on the land 8 and spring 95 is con 
pressed sufficiently to complete the tripping 
action. At this point, the valve member T. cracks 
open, as shown in Fig. 6, and pressure in the 
cylinder is relieved, causing the piston. 34 to 
come to a stop. Energy stored in the deflected 
spring fo5 then acts on the actuating rod 95, 
moving the latter up sufficiently to raise the 
valve member to its fully open position (See 
Fig. 7). As the bottom edge of the land 8 passes 
above the centerline of the detent balls 80, the 
latter advance against the inclined cam face 82, 
camming said face upwardly and so aiding the 
spring C5 in opening the valve member and 
thereafter yieldingly holding it open. The square 
shoulder 84 on valve member 7 limits the up 
ward travel of valve in case of excessive load on 
Spring 05. 
With the valve 7 in its fully opened position, 

pressure in the cylinder 3 drops substantially 
to zero, and the piston 34 is pushed down to the 
bottom of the cylinder by the unbalanced portion 
of the weight of the Sucker rods. 
As the piston 34 approaches the bottom of the 

cylinder, piston washer 06 engages the upper 
end of tubular member 96, forcing it down to 
close valve 99 and then pushing the valve mem 
ber 7 down until the skirt 75 enters bore 2. 
During this portion of the closing movement of 
the valve member 7, the detent balls 8 are forced 
back into their holes by the cam face 82. As 
skirt 75 approaches bore 72, the fluid flow be 
comes increasingly restricted between the valve 
7 and valve seat 73, thus causing the fuid pres 
sure to build up in cylinder 3, while the pres 
sure at the lower end of valve is substantially 
reduced, since the lower end of valve bore 72 is 
now cut off from pressure fluid through tubular 
member 96 by the valve closure at 99, and is 
open to return not only via duct 9 but also 
around the valve 7 to passageway 53. The hy 
draulic pressure acting on the top of the valve 
member 7 forces the latter down to its fully 
seated position, with the detent balls 80 bearing 
against cam surface 79. The jack is now in 
condition to begin the next Working stroke. 
The passage 9 and orifice adjusting Screw 

92 are provided for the purpose of slowly and 
controllably discharging the fluid trapped below 
the valve plunger 7 during the downward travel 
of the latter from its fully open position at 
least until its skirt portion 75 has substantially 
entered bore 72, thereby cushioning or damping 
the said downward travel of Said valve plunger 
7. The purpose of this damping action is to 
slow the piston 34 to a gradual stop, regardless 
of its downward Speed, and to provide a 'dwell' 
period at the bottom of the piston stroke, said 
dwell period being controllable by the adjusting 
screw 92 which governs resistance to flow of the 
fluid which must be displaced from the bottom 
of the bore 72 in order to allow the valve 7 to 
seat. When Valve does seat, its lower piston 
portion 83 has closed the passageway 9, so that 
pressure fluid later introduced to the bottom of 
bore 72 via tubing 96 will not immediately escape. 

It will be seen from the foregoing that the flow 
of fluid through the exhaust duct system is in 
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8 
termittent, and that the column of fluid is sub 
ject to abrupt acceleration and deceleration which 
tends to produce hydraulic hammer in the Sys 
ten. In order to prevent the occurrence of Such 
hydraulic hammer, I have provided a tube O 
which is arranged alongside. the cylinder 3 and 
extends from one end thereof to the other. The 
top end of tube 0 is inserted into a suitable 
projection f on cap 33 and communicates with 
a passage 2 which opens into the top of the 
cylinder. The bottom end of tube O is in 
serted into a projection 3 on base casting 32 
and communicates with a passage f4 which 
opens into the outlet duct 53. The purpose of 
the tube ?lo is to smooth out the flow of fluid 
through the outlet duct 53 by discharging fluid 
from the top of the cylinder on the upstroke of 
piston 34, during which period the valve mem 
ber T is closed and there Would otherwise be 
no flow of fluid through the outlet duct. On the 
downstroke of the piston, the Volume of fluid 
passing through the open valve 70 is the Com 
bined volume displaced by the piston on its down 
Ward travel together with the volume entering 
the cylinder from the pump 6f through inlet 
duct 52, and the tube 0 provides means for 
carrying a portion of this combined volume of 
fluid up to the top end of the cylinder to fill the 
void left by the downwardly moving piston 34. 
Thus, it is seen that the volume of fluid dis 
charged through the outlet duct 53 on the up 
and downstroke of the piston is equalized to a 
considerable extent, eliminating the tendency for 
hydraulic hammer. 
The hydraulic jack shown and described here 

in is simple and rugged in construction, and the 
action of the valve 70 is positive. The construc 
tion is such that it is readily disassembled in the 
field, and the absence of small or delicate parts 
requiring precise adjustment eliminates one of 
the principal sources of trouble experienced with 
hydraulic pump jacks. : 
When it is necessary to pull the string of rods 

or tubing from the well, the pump jack is ex 
tended to the top of its stroke and stopped in 
this position. The lower pin 8 connecting the 
horse head 5 to the walking beam f4 is then 
Withdrawn, and the horse head allowed to SWing 
down about the pivot pin 7. In this position of 
the horse head, there is ample clearance for 
working on the rods and tubing without further 
dismantling of the pumping rig. 
The speed of the upstroke is controlled by the 

delivery of the rotary pump which supplies the 
pressure fluid. This pump is directly connected 
to the power source, thereby eliminating the fire 
hazard of slipping V belts and the power lost 
through a V belt drive or other speed reduction 
means, and the output of the pump is regulated 
by an adjusting screw (not shown) on the bot 
tom of the mounting flange. The pump is also 
provided with an overload device whereby the 
delivery automatically becomes zero when the 
operating pressure exceeds a given value, as in 
the case of the well pump sanding up. The down 
stroke speed is controlled by the amount of 
counterbalance, and is regulated by, increasing 
or decreasing the counterWeight 6 on the Walk 
ing beam. Thus, for a fast downstroke, the 
amount of counterbalance is decreased, while for 
a slow downstroke the amount of counterbalance 
is increased. 
While I have shown and described with some 

particularity the specific details of the preferred 
form of my invention, it is to be understood that 
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such details are not restrictive, but that instead, widely differing- structures and arrangements 
might be employed within the scope of the ap 
pended claims. 

E. claim:- 
1. A well pumping-rig comprising a supporting 

structure, a counterweighted-walking-beam jour 
haled on-said structure-for-oseillating movement 
in a vertical plane; means eenneeting said walking 
beam to the operating rod of the pump; a hy 
draulic jack comprising a cylinder having a pair 
of laterally extending trunnions journaledon said 
supporting structure, a piston slidably disposed 
within said cylinder-and having a piston rod piv 
otally connected at its outer end to said walking 
beams at a point spaced outwardly: from the axis 
of rotation thereof, a source of fluid pressure, in 
let duct means for carrying fluid from said pres 
Sure source to one end of said cylinder through 
one of said trunnions, including a passage open 
ing through the peripheral wall of the trunnion, 
discharge duct means for carrying exhaust, fluid 
through the others of said trunnions including a 
passage opening through the peripheral wall of 
thestrunnion, and valve means operative to close 
said discharge duct means during the working - 
stroke of the piston and to open said discharge 
duct means during the return-stroke of the piston. 

2. A well pumping rig comprising a counter 
weighted walking beam supported for oscillatory 
movement in a vertical plane, means connecting 
said walking beam. to the operating rod of the 
pump, a hydraulic jack comprising a cylinder, a 
piston slidably arranged within the cylinder, and 
a piston rod connected to the piston and to said 
walking beam at a point spaced outwardly-from 
the axis of rotation thereof, a source of fluid 
ressure, inlet duct means connecting-said source 

of pressure with the bottom end of said cylinder, 
outlet duct means also connected to said bottom 
end of the cylinder, valve-means operative-to-close 
said outlet duct means during the working stroke 
of the piston and to open the same during the re 
turn stroke of the piston, and passage means cont 
necting-the-top-end of said cylinder with said out 
let duct means. whereby: on the working stroke of 
the piston fluid displaced from said top end of 
the cylinder is discharged into said outlet duct 
means and on the return stroke of the piston a 
portion of the combined: fluid displaced from the 
bottom end of the cylinder together with the fluid 
delivered by said inlet duct means from said pres 
sure source is conveyed to the top of the cylinder, 
the balance of said fluid being discharged through 
said outlet duct means. 

3. A hydraulic jack of the type adapted to de 
liver a power stroke in one direction only, said 
jack comprising: a cylinder having a head at one 
end thereof, a piston slidable within said cylinder 
and having a piston rod connected thereto, inlet 
duct means, communicating with the head end of 
said cylinder and adapted for connection to a 
source of fluid pressure, valve means including a 
closed-end cylindrical bore in said cylinder head 
having its axis parallel to-the-axis of the cylinder, 
a valve member Slidables withi, Said bore between 
open and closed positions, outlet duct means com 
municating with said bore, said valve member be 
ing shaped intermediate its ends to provide a path 
for the flow offiuid from said cylinder to said out 
let duct, means, when the valve-member is in open 
position, a passageway, extending through said 
valve member from one end to the other, a valve 
actuating rod disposed within said passageway 
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to, said actuating rod functioning as a valve to 
close said passageway when in its lowermost posi 
tion and to open said passageway when in its up 
permost position, means on said piston operative 
to engage said actuating rod as the piston ap 
proaches the top of its stroke and to carry said 
red with it to the end of the piston stroke, the 
initial movement of said actuating rod acting to 
open said passageway in the valve member to 
equalize the pressures on both ends thereof and 
continued movement of the actuating rod acting 
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to raise said valve member to open position, and 
means for holding said valve member open during 
the return stroke of the piston. - 

4. A hydraulic jack of the type adapted to de 
liver: a power stroke in one direction only, said 
jack comprising a cylinder having a head at one 
end thereof, a piston slidable within said cylin 
der- and having a piston rod connected thereto, 
inlet duct means, communicating with the head 
end of said cylinder and adapted for connection 
to a source of fluid pressure, valve means includi 
ing a cylindrical bore in said cylinder head, said 
bore having a seat at its upper end, a valve mem 
ber-slidable within said bore between open and 
closed positions, said valve member having a face 
at its upper end adapted to bear downwardly on 
said seat and a downwardly extending cylindrical 
skirt portion arranged below said face, outlet duct 
means communicating with said bore, spring 
biased detent means for yieldingly holding said 
valve member, in either open or closed position, 
and valve actuating means operable by movement 
of said piston during the end portion of its power 
stroke to shift said valve member to open posi 
tion, said actuating means including a Spring 
which is deflected by the force required to over 
come. said detent means in moving said: valve 
member to a position intermediate said open and 
closed positions, said skirt functioning to close 
said bore. and maintain operating pressure with 
in the cylinder until said detent means has been 
overcome, said spring thereafter supplying actu 
atting force, to move said valve member the bal 
ance of the distance to its fully opened position. 

5. A well-pumping rig comprising a supporting 
platform, a counterweighted walking beam Sup 
ported on said platform for rocking movement in 
a vertical plane, means connecting said walking: 
beam to the operating rod of the pump, a hy 
draulic jack-connected to said walking beam at a 
point spaced outwardly from the pivot axis 
thereof, said jack having a pair of laterally ex 
tending trunnions journaled on said supporting 
platform, a source of fluid pressure, inlet duct 
means for carrying fluid from said, pressure 
source to said jack through one of said trunnions, 
including a passage opening through the periph 
eral wall of said trunnion, discharge duct means 
for carrying exhaust fluid through the other of 
said trunnions including a passage opening 
through the peripheral wall of the trunnion, and 
valve means operative to control the flow of fluid 
through said duct to actuate said jack. 

6. A well-pumping rig comprising a counter 
weighted walking beam supported for Oscillatory 
movement in a vertical plane, means connecting 
said walking beam to the operating rod of the 
pump, a hydraulic jack comprising a cylinder, a 
piston siidably arranged within the cylinder, and 
a piston rod connected to the piston and to said 
walking beam at a point spaced outwardly from 
the axis of rotation thereof, a source of fluid pres 
stare, inlet duct means connecting said source of 

and having limited movement with respect there- 75 pressure at the bottom end of said cylinder, out 
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let duct means also connected to said bottom end 
of the cylinder, valve means operative to close 
said outlet duct means during the working stroke 
of the piston and to open the same during the 
return stroke of the piston, and means for di 
verting part of the displaced fluid from the bot 
tom end of the cylinder to the top end thereof 
during the return stroke of the piston and for 
discharging said diverted fluid from the top of 
said cylinder into said outlet duct means during 
the power stroke of the piston. 

7. A hydraulic jack comprising a cylinder and 
a piston slidable therein, a valve including a body 
having a cylindrical valve bore, pressure fluid 
inlet means communicating with one end of said 
valve bore and also with one end of said cylinder, 
said one end of said valve bore having an out 
wardly facing valve seat therearound, a valve 
plunger slidable in said bore between open and 
closed positions, Said valve plunger having at one 
end a poppet valve element adapted to seat on 
said valve seat in said closed position, and hav 
ing in Wardly of said poppet valve element a pis 
ton element, and inwardly of said piston element 
a reduced section to permit pressure fluid flow 
into and longitudinally of Said bore when said 
valve plunger is in said open position, fluid out 
let means communicating with said bore at a 
point spaced longitudinally thereof from said one 
end, and so located as to receive said fluid flow, 
yieldable Spring-biased means for initially resist 
ing movement of said valve plunger from said 
closed position to a position intermediate said 
closed and open positions, and Valve actuating 
means interconnected between said piston and 
Said valve plunger operable to move said valve 
plunger from closed to open position by movement 
of Said piston during an end portion of its power 
stroke, said actuating means including a spring 
deflected during said end portion of said power 
stroke to establish an increasing force applied to 
Said valve plunger to gradually overcome said 
Spring-biased means and thereby move said valve 
plunger from Said closed to said intermediate posi 
tion, and thereafter to quickly move said valve 
plunger on to said open position, said piston ele 
ment being of a length to maintain said valve 
bore closed during said travel of said valve 
plunger between said closed and intermediate 
positions but to separate from said valve bore in 
Said Open position of said valve plunger. 

8. A hydraulic jack comprising a cylinder and 
a piston Slidable therein, a valve including a body 
having a cylindrical valve bore, fluid inlet means 
communicating with one end of said valve bore 
and also with one end of said cylinder, a valve 
plunger slidable in said bore between open and 
closed positions, said valve plunger having a pis 
ton element movable into and out of said one 
end of said bore, and having inwardly of said pis 
ton element a reduced section to permit liquid 
flow longitudinally of the bore when said valve 
plunger is in Said open position, fluid outlet means. 
communicating with said bore at a point spaced 
longitudinally thereof from said one end and so 
located as to receive said liquid flow, yieldable 
Spring-biased means for initially resisting move-. 
ment of said valve plunger from said closed posi 
tion to a position intermediate said closed and 
Open positions, and valve actuating means inter 
connected between said piston and said valve 
plunger operable to move said valve plunger from 
closed to open position by movement of said pis 
ton during an end portion of its power stroke, said 
actuating means including a spring deflected dur 
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ing said end portion of said power stroke to es 
tablish an increasing force applied to said valve 
plunger to gradually overcome said spring-biased 
means and thereby move said valve plunger from 
said closed to said intermediate position, and 
thereafter to quickly move said valve plunger On 
to open position, said piston element being of a 
length to maintain said valve bore closed during 
said travel of said valve plunger between said 
closed and intermediate positions but to separate 
from said valve bore in said open position of said 
Valve plunger. - - 

9. A hydraulic jack comprising a cylinder and 
a piston slidable therein, a valve including a body 
having a cylindrical valve bore, fluid inlet means 
communicating with one end of said valve bore 
and also with one end of said cylinder, said one 
end of said valve bore having an outwardly facing 
valve seat therearound, a valve plunger slidable 
in said bore between open and closed positions, 
said valve plunger having at one end a poppet 
valve element adapted to seat on said valve seat 
in Said closed position, and having inwardly of 
said poppet valve element a reduced section to 
permit liquid flow longitudinally of the bore 
When said valve plunger is in said open position, 
fluid outlet means communicating with said bore 
at a point spaced longitudinally thereof from said 
one end and so located as to receive said liquid 
flow, yieldable Spring-biased means for initially 
resisting movement of said valve plunger from 
closed position toward open position, and valve 
actuating means interconnected between said 
piston and Said valve plunger to move said valve 
plunger from Said closed position to said open 
position by movement of said piston during an 
end portion of its power stroke, said actuating 
means including a spring deflected during said 
end portion of said power stroke to create a force 
applied to said valve plunger to overcome said 
Spring-biased means and thereafter to move said 
Valve plunger to said open position. 

10. A hydraulic jack comprising a cylinder, a 
piston slidable within said cylinder and having 
a central opening formed therein, a tubular piston 
rod attached to said piston in communication 
With Said opening, fluid inlet means for supplying 
fluid under pressure to an end of said cylinder, 
fluid outlet means for exhausting fluid from said 
end of Said cylinder, a control valve disposed co 
axial with said cylinder between said fluid inlet 
and fluid outlet means and movable between open 
and closed positions, yieldable spring-actuated 
means for initially resisting movement of said 
valve from closed to open position, an actuat 
ing rod connected to said valve and extending 
lengthwise of said cylinder through said tubular 
piston rod, a projection on the end of said rod 
distant from said valve, and a spring carried by 
Said piston and engageable with said projection 
during an end portion of the power stroke of the 
piston, Said Spring being deflected during said 
end portion of said power stroke to create a force 
applied to said valve to overcome the resistance 
of Said Spring means and thereafter to move said 
Valve quickly to open position. . 

11. The Subject matter of claim 7, including 
also a pressure fluid passageway between the pres 
Sure fluid inlet means and the other end of said 
valve bore, and a valve controlling said passage 
Way movable between closed and open positions 
by said valve actuating means near the end o 
the power stroke of the piston. . . 

12. The subject matter of claim 7, including 
also a pressure fluid passageway between the 
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pressure fluid inlet means and the other end of 
said valve bore, and a valve controlling said paS 
sageway movable between closed and Open posi 
tions by said valve actuating means near the 
end of the power stroke of the piston, and closed 
by the piston during the return stroke of the 
pistol. 

13. The subject atter of claim i, including 
also a pressure fluid passageway between the press 
sure fluid inlet, means and the other end of Said 
valve bore, a valve controlling said passageway 
novable between closed and ogen positions by Said 
waive actuating means near the end of the power 
stroke of the piston, and closed by the piston dur 
ing an end portion of the return stroke of the 
piston, and a restricted fluid discharge passage 
way between a point near said other end of 
said valve bore and said fluid outlet means, Sai 
valve plunger including a piston portion which 
uncovers said last mentioned passageway in said 5 
open position of said valve plunger, and closes 
said passageway as said valve plunger moves 
into its said closed position. 

14. The subject matter of claim 7, including 
also a pressure fluid passageway extending 3 
through the valve plunger between the pres 
Sure fluid inlet means and the other end of Said 
valve bore, and a valve controlling said passage 
way movable between closed and open positions 
by Said Valve actuating means. Year the end of 
the power stroke of the piston. 

5. The subject matter of clairin 7, including 
also a pressure fluid passageWay extending 
through the valve plunger between the pressure 
fluid inlet means and the other end of said valve 
bore, a valve controlling said passageway mov 
able between closed and open positions by said 
valve actuating means near the end of the power 
stroke of the piston, and closed by the piston dur. 
ing an end portion of the return stroke of the 
piston, and a restricted fluid discharge passage 
way between a point near said other end of said 
valve bore and said fiuid outlet, means, said valve 
plunger including a piston portion which uncov. 
ers said lastmentioned passageway in said oper 
position of said valve plunger, and closes said 
paSSageWay as said valve plunger noves into its 
said closed position. 

16. A hydraulic jack comprising a cylinder and 
a piston Slidable therein, a valve including a body 
having a cylindrical valve bore, pressure fluid inlet 
means communicating with one end of said valve 
bore and also with one end of said cylinder, said 
One end of Said valve bore having an outwardly 
facing valve seat therearound, a valve plunger 
Slidable in Said bore between open and closed posi 
tions, said valve plunger having at one end a 
poppet valve element adapted to seat on said valve 
seat in Said closed position, and having inwardly 
of Said poppet valve element a piston element, 
and inwardly of Said piston element a reduced 
Section to permit pressure fluid flow into and lon 
gitudinally of Said bore when said valve plunger 
is in Said open position, fluid outlet means com 
municating with said bore at a point spaced longi 
tudinally thereof from said one end and so located 
as to receive said fluid flow, valve actuating means 
interconnected between said piston and said valve 
plunger operable to move said valve plunger from 
closed to open position by movement of said piston 
during an end portion of its power stroke, said 
piston portion of said valve plunger being of a 
length to maintain said valve bore closed during 
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a portion of the travel of Said valve plunger from 
closed to open position, a pressure fluid passage 
Way between the pressure fluid inlet means and 
the other end of Said valve bore, and a valve con 
trolling Said passageway movable between closed 
and open positions by Said valve actuating means 
lear the end of the power stroke of the piston, 
17. A hydraulic jack comprising a cylinder and 

a piston slidable therein, a valve including a body 
having a cylindrical Valve bore, pressure fluid 
inletrineans communicating with one end of said 
Valve bore and also With one end of Said cylinder, 
Said one end of Said Walve bore having an out 
wardly facing valve seat therearound, a valve 
plunger slidable in said bore between open and 
closed positions, Said valve plunger having at 
one end a poppet valve element adapted to seat 
Cn said valve seat in said closed position, and 
having in Wardly of said poppet valve element a 
piston element, and in Wardly of Said piston ele 
ment a reduced section to permit pressure fluid 
flow into and longitudinally of said bore when Said 
valve plunger is in said open position, fluid outlet 
means communicating with Said bore at a point 
spaced longitudinally thereof from said one end 
and So located as to receive said fluid flow, valve 
actuating means interconnected between said 
piston and said valve plunger operable to move 
Said valve plunger from closed to open position 
by movement of said piston during an end portion 
of its power stroke, said piston portion of said 
Walve plunger being of a length to maintain said 
Valve bore closed during a portion of the travel 
of Said valve plunger from closed to open posi 
tion, a pressure fluid passageway between the 
p:reSSure fluid inlet means and the other end of 
Said valve bore, a valve controlling said passage 
Way movable between closed and open positions 
by said valve actuating means near the end of the 
power stroke of the piston, and closed by the piston 
during an end portion of the return stroke of the 
piston, and a restricted fluid discharge passage 
Way between a point near said other end of said 
valve bore and said fluid outlet means, said valve 
plunger including a piston portion which unr. 
covers said last mentioned passageway in said 
open position of Said valve plunger, and closes 
Said passageway as said valve plunger moves into 
its Said closed position. 
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