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.EXPANSIBLE . CHAMBER _MOTOR WITH
“OSCILLATING -CYLINDER AND ‘PISTON

AGTUATED ‘DISTRIBUTING VALVE
Lilburn. §. Barksdale,;Burbank, Calif.
Application-January 24, 1945, Serial-No. 574,274
17 Claims. - (CL121—164).

~This dinvention :relates in sgeneral $o -oil swell
spump -operating -mechanism, .and ithe -principal
.objeets ofithe invention.are idirected toward:the
=provision- of a nove1-~and‘;effe_ctiveﬁhydraulic..pump
ijack . operating :in -conjunction -with :the ‘usual
walking-beam. pump-gear. ~Certain .aspeets-of:the
Jinvention -are sapplicable ito .use in -other sflelds,
“hewewer, and -the ;invention.should not be.con-
sstrued as-limited:solely:to-0il well-pumping:equip-

ment, .

“Theusualiform of-6il pumping equipment.com-
sprises.-a ¢ vertically sreciprocating pump  element
iatsthesbottem of ithe.well-actuated:from o walk-
dng+beam at:the head of: the.well:through .a:long
sstring:-of sucker.rods. sPrior pumping units.of.the
«walking beamtype have:been mechanically driven

through -thesageney .of :a-erank .and ;reduction
sgearing, sand ithe umotion .produced ~thereby  is
scharacteristically -non-uniform ithroughout «the
-lengbh ~of ithe istroke, »with- equal up .and down
.stroke:speed. - Another.characteristic. of :the.av-
serage-mechanically-drivensunit.is that it:operates
:with-asvelativelysshort, fast stroke. :

«Tt-has been:found that.the:maximum volumet-
-ric.pump.efficiency -4t reduced .power. cost,..to-
sgether with ‘greatly reduced-wear and breakage
yofsthe equipment,.are-obfained. .with:long,- slow
:strokes:of uniform :welocity. - Among-the. advan-
stagesiinifavor.of:the:long,:slow stroke:are the:fol-
~lowing: (1) #The :smooth,-more suniform :motion
sofplungeriand rod tends:to reduce the formation
sofcemulsions;: (2) there:isiless tendency: for: fgas
1loek” withinithe pump; /(3) «the.plunger:fravel
:necessary to maintain production.is .ebtained:with
sfeiwer.stress reversals -on sucker.rods, :reducing
.rod ¢breakage .and: pumping interruptions; .(4)
smore positivevalve: action:and:better filling of the
Spump onsthe-upstroke. usually :results; and: (5)
seirface- equipment -usually sshows: less. wear.and
igreaterpower:economy. :

‘Phe. use.of -a:long,:slow:stroke is..particularly
idesizable:in areas:having:low-pressure .oil-sands
-andssmall- daily«well. production. where, in: order

to obtain the maximum amount.of:recovery; con-
.stantefluidilevels.and. constant: rates.of:drainage
~throughvthe.sand. must.be ;maintained.  The:goil
«should:be pumped..at-a rate:that will: assistin
.maintaining . ¢constant and suniform :drainage
within:the resexvoir:sand,-and: to: this.end.the
~pumping .cycle=shouid be .adjustable:to:suit:the
,tharacteristies ~of zthe ; individual . well, fEhus,
swhere:the.rate .of drainage:ithrough. stheforma~
stion:is low, a:long, slowsupstroke and.a:fast:down-

stroke with the rods falling as fast -as.gravity
wwill.permit:is:called-for,.whereas swithiextremely
Viscous-oil,~an-appreciable:length .of time:is re-
.quired:for the- pump-plunger-to.complete itsreturn
istroke.and-a-moderately-slow-downstroke is.nec-
@ssamy‘in»orderw-tova,ehieveLmaxnnum::predu-ction.
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#Fhe erank:driven beam-pumping unit, however, =60

-2
-with-its.equal.up-and downstroke.speed, .can;only
.vbe»regula,tedatofsuitsthe requirements of thestroke
.in .one-direction .at -a sacrifice in :the. efficiency
.6f:the strokesin the other direction.
" IThe long,. constant veloeity. stroke:ls.also ad-
vantageous-in -the -case of .a:well producing.ap-
preciable quantities.of sand, since. it .greatly xe-
duces surges and agitation at the well pump:siic-
‘tion,-which: causes. excessive quantities:,of .sand
-to'bedrawn into the pump. mechanism. :This ex-
cessive-intake of sand:resulbs in-hinding..of ‘the
pump mechanism, . which necessitates.a. labotious
and.cosfly pulling.of.the.pump. -
The.disadvantages.of the.mechanically driven

s .unit-may, be summarized as follows:: (1) - The.ayv-

erage unit.operates .with-a. short, fastistroke,:re-
‘sulting+in. low :volumetric .pump:eficiency. high
power-consumption,:and-law.recovery: rates; (2)
the crank accélerated .motion ;sets: up.wavelike
stresses-insthe. string ofirods, resulting in.a;pro-
nounced whip which:causes premature failure;in
«the.rods;(3): theilack-of independent control.over
sthe -up-and.downsiroke: speeds. makes; At impossi-
ble to meet the particular pumping.requirements
‘of-a given.well;and.(4):there:is.no .pause.at the

end of -the downstroke to.permit :the .rods :to

.streteli .out-fromsinertia: forces,and then:to re-
cover, but.instead, an [immediate.reversal.of.mo-
tionsresulting in:high peak stresses and: frequent
‘breakage.in the rod:string.
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-whicha.ha,ve heretofore heen.made

ito-apply-the-principles.of hydraulic.operation to

.pumping’ equipment, have:failed:to. achieve com-
mercial success because of their complexity,.ini-
‘tial cost,-lack-of:counterbalancing, and diffculty
of servicing. : :
A :primary object.of -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.as: to;réal-
ize the many advantages obtainable:thereby; and
‘having.independent.control.over: the speed.of.up
and -downstroke-to. suit :the -individual require-
~ments-of-a: particular-well. ¢This: object-has.heen
achieved by providing.a-simple, :fool-proof.hy-
.draulic-jaék which- is.operatively connected.to0.a
counterweighted - walking :beam :in a .manner

whereby the advantageous:features- of both.ele-

ments:are combined. ' Thus, any - proportion..of

ithe .weight -of -the.rod. string - can -be .counter-

~weighted- to. relieve the hydraulic-jack eof exces-
.sive.loads, while-the smooth, uniform action of
‘the-hydraulic-jaek is-imparted to-the rod. string
to secure the.most efficient- pump--operation,
»Another- ebject- of-the invention. is to.provide
.2 pumping -unit-that.will bring-the sucker-rods-to
.a-gradual stop ab the end.of the:downstroke,.re-
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3
gardless of pumping speed, and pause for any de-
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.

i

24 into the casing head 25 of the well. The

- polished rod 23 is attached to the usual string of

8
Another object of the invention is to provide ..

a hydraulic pumping unit that is simple and.
rugged in construction, positive in operation,
extremely portable owing to its lighter weight,
lower in first cost than a mechanically driven
unit of comparable capacity and stroke range,”
and capable of being readily serviced in the field,

Another object of the invention is to provide

sucker rods which are conhected 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 14 to reciprocate the polished
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

10

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 2

pumping equipment to be made without disturh-
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 Auid 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 g bumping unit ;3

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. ¢ is a view similar to Fig. 3, but with the
piston at the top of its stroke; .
Fig. 5is 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 10 indicates a supporting platform, upon
which is mounted a Samson post 11 braced by
suitable struts 12. Journaled in bearings 13 at
the upper end of the post for oscillating move-
ment in a vertical plane is a walking beam 14
having a horse head 1§ at one end and s coun-
terweight 16 at the other end thereof. The horse
head 15 is attached to the end of the walking
beam by vertically spaced pins (1 and (8, and
comprises the usual arcuate portion (8 around
which is trained a bridle 20. The bridie is se-
cured ab its upper end to a saddle 21 and is se-
-cured by a clamp 22 to the upper end of a polished
rod 23 wheih extends through suitable packing

50
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platform 0 and is positioned to catch the coun-
terbalance 18 in the event of breakage of the

- sucker rod line, thereby breventing damage to

the equipment mounted on the platform,

-The -walking beam {4 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. 31 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 31, ‘and
attached to the piston is a tubular piston rod 35
which - extends slidably through the cap 83. A
packing nut 40 is threaded into the end of the cap
33 and compresses packing material 41 to seal
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 2 point spaced
outwardly from its axis of rotation. ’

The hydraulic jack 30 is supported at its lower
end on trunnions 58 which project laterally from
opposite sides of the base casting 32 and are jour-
naled in bearing blocks 51 bolted to the platform
[8. 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 bassageways 52, 53
Dbass through the walls of the trunnions at their
top surfaces and communicate with correspond-
ing openings 54 in the bearing blocks 51, said
openings 54 being threaded at 55 to receive inlet
and outlet. pipes 58 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-

Jrangement of the passageways 52, 53 opening

radially through the peripheral surfaces of the
trunnions 50 eliminates side thrust against the
shoulder 4¢ 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 61 which is mounted on a suit-
able bracket 62 on the platform 10 and which
is driven by an eleciric 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 I,
and the exhaust from the hydraulic  jack is
emptied through the outlet pire 51 to. the
reservoir. )

Valve mechanism, indicated generally by the
reference numeral 19, is provided for control of
the  hydraulic fluid actuating the jack, saig
mechanism comprising a valve member or plunger
11 which is slidably disposed within a cylindrical
bore 12 in.the base casting 32, which as here
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shown sérves -as:-the wvalve ‘bolHly... The ijote 12
is:iconeentric *with ‘the -cylinder and s ¢losed :at
itslower end, the-upper-end thiereof -being shaped
to provmle -an upward}y facmg valve s'éat 18,
pet valve~element The: eutlet duct 53 opens into
4He bore. 12 :at a point -spaced somewhat below
the valve seat 13, ‘and s ‘opened ‘or: closed with
respeet to: the cylinder 31 by, the ‘dction ‘of ‘the
walve, whereas the inlet-duct §2 dpens into-the
eylinder ‘31 -above the walve #ind is‘ih communi=
eation therewith -at *all . tirmes.

The valve -member T4 is pr0v1ded at its stop
end. with @ poppet valve eléement comprising: :a
downwardly facing face ‘M, preferably.conical,
which s -addapted to ‘seat -on ‘the valve seat-13;
and below this face-is aslide valve -element em-
bodying -a -cylindric “skirt” -or piston portion 15
extending ‘down into the bore for a ‘certain dis-
tance. Asgenerally V-shaped-groove 16:is formed
in the valve member T below the skirt 15, the
bottom ‘surface 1§ -of -said groove providing -an
upwairdly. inclined -cam -surface which -cooperates
with spring=loaded ‘detent -balls "80 to hold the
valve membedr iniclosed :position.

‘Below ‘the ‘bottom edge -of ‘the igroove. 16 isa
cylindrical land 81, and Lelow ‘this is-a -down=
wardly -and 'irIWardly inclined . cam . surface 182
which-cooperates with the -detent balls ‘80 to hold

the valve memberin its Taised or open position,

as Hlustrated in PFig. 7.  A-cylindrical skirt or
piston portion 83 ds provided -at the. lower ‘ex-
tremity of the valve member to afford -additional
bearing surface on the walls of ‘the bore 72 for
the purpose of ‘stabilizing ‘the valve member, ‘and
alsote control a later described fluid return pas-
sageway, -said ‘skirt having ‘a square shoulder:at
84 ‘to-prevent.its passage beyond the'detent bails,
The -detent balls 80 are :disposed within. diamet-
rically opposed-holes 85 and are urged inwardly
against the walve member: by -springs 86 ‘which
are. confined by adjustable screw plugs 81, the
latter ‘being -locked in. adjusted. position by lock
nuts -88 which- compress ring seals -89.. A plug
63 is screwed intb -a- threaded 'hole extending
through -the bottom ‘of -the base casting -32.into
the.+bores. 12, -and {is ‘removable therefrom for
the purpose -of ‘draining- the bottom of -the ‘bore
72 and o . provide an -access -hole for inspection
or adiustment.

Extending diagonally through thebase:casting
32 to connect a 'point near the bottom .of -the
bore 12 with the -outlet sduct 53 -is.a fluid “dis-
charge passageway -4l which s intersected by

a threaded: holeinto: ‘which -is ‘screwed -an-adjust- -

ing screw 92, As the 'serew 92 s turned-in, the
passageway 4 -is gradually closed, ;producing an
orifice -which -restricts the flow of fuid which is
displaced  from -the -bottom: -of -the ‘bore during
the ‘downward -closing -movement of -the wvalve
member -to-slow the latter appreciably, the .pur-
pose -of-which will ‘be -described in more ‘detail
presently. A -lock mut:83 1ocks the screw 92 ‘in
adjusted . position, and-aring-seal -84 seals the
serew-against-leakage.

The valve member 11 is ‘shifted between -open
and-closed position by means-of piston:controlled
valve actuating nleans -including gn -actuating
rod 95-which -extehds up through the center -of
tubular -piston Tod -85 ‘to -the upper -end ‘of the
cylinder. - The-lower-end-of-the rod 95 -is:screwed
into .a. preferably tubular extension nember :96
extending :slidably -through -a longitudinal -axial
bore -8T «n -the walve -member:H, this:bore form-

ing ‘a pressure fluid :passageway -between the:
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priseure Auid [inlet means 3Ind the bottom end

-of the walve bore 12, ahd the:mémber :96-forming
adirer therein. A self-locking mut98:is:threaded
onto "the bottom €hd of ‘the tubular member-96
to provide ‘a rshoulder:éngageable 'with. the bot-
toin rof ‘the -valve mieinber < ‘for :lmiting ‘the
upward-movement:of ‘the 1od!95 relative to valve
4. . The iipper ‘end 964 ‘of ‘the tiibular meniber
96-is "erilarged in diameter and thas a valve face
ut 89, preferably’ conical which seats oh the top
etigebf the ‘bore:91 to close 'the“latter. Below
the face 99 4s “a jgroove 400 hnving holes k01 in
thebhottom thereof extending through to the:hol-
16w “center iof ‘the :tubular ‘member. - The :dis-
tance “between the fdce 99 ;and 1imit ‘stop nut:98
is:somewhatgreater than the length of ‘the valve
membet 'T,-providing a-limited-amount of ‘travél
for the ‘tubular ‘member ‘relative ‘to the valve
wémber 4o enable ‘the. valve Tace 9916 open ‘or
clese the ‘bottom of 'bore 12 to the fuid in the
cylinder.

The valve actuating Teans referred sto<in stHe
preceding !paragraph iincludes ‘also an:actudting
steeve 3102 fixed ‘to and-exténding down' overthe
top end .of the actuating rod. 95 and ‘having-a
radigl ‘Aanee 103 ‘ot its bottdm vend, :positichied
gt @ ipoiint where it is ‘engdgeable by a-¢oilspring
145 wcarried’ by ‘the piston :3%.ias the:latter ap-
proaehes the top of “its:stroke. ' ‘The ‘spring ‘105
is carried on a washer *#:66 which-is- ihserted ‘into
the “bottom énd ‘of 'the tubular :piston :Tod 35
against s shoulder: 871 and ‘welded in place. The
washer 186 :is -apértired. «centrally ‘to :pass ‘the
actugting srod 95 'and-has sufficient ‘clearance- for
uiirestricted iflow ‘of “hydraulic -fluid ‘around the
tod. The sleeve 02 is-secured 'to ‘the -actusting
rod ‘85 7by a pin 108 ‘Wwhich !is removable to per-
niit réplacement of ‘the sideve By -‘anéther *of
greéater denigth «f ‘a ‘shorter piston stroke ‘is de-
sired. ‘Replacement of the gleeve is-acconiplished
by reroving the ‘fitbing 42 which is -secured {o
the:end ‘of the’piston rod by means of ‘sét:screws
of the-like. The top ends of 'theactuatihg ‘rod
85 “snd sleeve 102 1project -above ‘the ‘top ‘of ithe
pistoh rod, *so ‘that ‘the pin 08 and sleeve 102
are readily accessible.

The operation of ‘the hydraulic jack is as fol-
lows:. Assurhe first $hat the valve member T1:is
seated dnd "that the piston 'is at the bottoin -6f
theeylinder, @is :shown in Figs. 2°4nd 3. Assiine
5180 that the ‘tubular:member 96 is in‘its lTower=
rost x(closed) 'positmn Mhe [outlet :duet 58 s
closed off from ‘the cylinder by the valve T0, diid
the ‘incoming presstire -fldid froim ‘the ‘inlet diict
52:movesthe:piston upron its working stroke. - As
the :piston spbroaches the top of its stroke, ‘the
$pririg 05 engages the ‘Hange 103 of 'sleeve mem-
ber €02, raising the actuating rod 95 to take p
tHe lost-motion. relative ito walve imember ‘Tl “and
thereby move ‘tubular member 198 ‘so "as to open
valve 89 ‘from its rseat, "permitting the. pressure
fliid; todommunicate -through the holes 101 and
the ‘center of ‘tubuldr. member 96 to the bottom
6t bote 12 (seePig.'5). This equalizes ‘the pres-
diires. on -both rénds of 'valve member 11{:so. that
it s ot necessary “to -overcome ‘the ‘high fluid
pressures: 6n:the ‘top ‘of ‘the ‘valve member T{ in
ordet to ‘raise-the lattér. This pressuie Huid so
conimunicated ‘to the. bottom of 'bore 12 ‘carihdt
eseape vin cpassageway 81 because’ the Tatter is
dovered By piston portion 83 of valve ‘T1. ‘Open-
ing ‘moverent of 'valve meniber T by thie upward
foree “exerted "through rod 95 and ‘its *éxtehsion
96 s ~résistsl by -the ‘detént ‘balls: 80, however,
and scontiited ‘upward dravel “of ‘the thiston: 34




2,477,359

tauses the ‘spring 105 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 19 to land 81. ‘The skirt or piston
section 79 on valve member 71 prevents the bore
12-from being opened and the pressure in eylin-
der 31 relieved until the detent balls are com-
pletely up on the land 81 and spring 105 is com-
pressed -sufficiently to complete : the tripping
action. At this point, the valve member 11 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 105 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 81 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 185 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 105. . .

With the valve Ti in its fully opened position,
pressure: in the cylinder 31 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 106 engages the upper
end of tubular- member 96, forcing it down to
close valve 99 and then pushing the valve mem-
ber Tl down until the skirt 75 enters bore 72.
During this portion of the closing movement of
the valve member 11, the detent balls 81 are forced
back into their holes by the cam face 82. As
skirt T8 approaches bore 12, the fluid flow be-
conies increasingly restricted between the valve
Tt and valve seat 13, thus causing the fluid pres-
sure to build up in cylinder 31, while the pres-
sure at the lower end of valve Tl is substantially
reduced, since the lower end of valve bore 12 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 91 but also
around the valve Tl to passageway 53. The hy-
draulic ‘pressure acting on the top of. the valve
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member T{ forces the latter down to its fully 80

seated position, with the detent balls 80 bearing
against cam surface 719. The jack is now in
condition to-begin the next working stroke.
The passage 91 and orifice adjusting screw
82 are provided for the purpose of slowly and
controllably discharging the fluid trapped below
the valve plunger Tf during the downward travel
of the latter from its fully open position at
least -until its skirt portion 15 has substantially
entered bore 712, thereby cushioning or damping
the said downward travel of said valve plunger
Tt. The purpose of this damping action is to
. slow the piston 34 to a gradual stop, regardiess
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
serew 92.-which governs resistance to flow of the
fluid which must ke displaced from the bottom
of the bore 12 in order to allow the valve 11 to
seat. When valve Tt does seat, its lower piston
portion 83 has closed the.passageway 91, so that
pressure fluid later introduced to the bottom of
bore 12 via tubing 96 will not immediately escape.
It will be seen from the foregoing that the flow
of fluid through thie exhaust duct system is in-
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termittent, dnd that the colutnn of fluid is sub-
Jject to abrupt acceleration and deceleration which
tends to produce hydraulic hammer in the sys-
tem. In order to prevent the occurrence of such
hydraulic hammer, I have provided a tube (10
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 111 on cap 33 and communicates with

a passage (12 which opens into the top of the
cylinder. The bottom end of tube (10 is in-
serted into a projection 113 on base casting 32
and communicates with a passage |14 which
opens into the outlet duct 53. The purpose of
the tube (10.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 T1 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 cor-
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 82, and the tube [{0 provides mesans 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 simiple and rugged in construction, and the
action of the valve 10 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 prineipal 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 I8 connecting the
horse head 15 to the walking beam 14 is then
withdrawn, and the horse head allowed to swing
down about the pivot pin 11. 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 secrew (not shiown) on the bot-
tom of the mounting flange. The pump is also
provided with an overload device whereby the
delivery aufomatically 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 16 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- -structure: and: arrangements
might be- employed: within- the- scope- of the-ap-
pended claims. ‘

T claim:-

1.'A well pumping- riz-comprising a supporting
structure; a- counterweighted- walking-beam jour-
naled: on-said structure for-oseillating- movement
in‘a vertical'plane; means eonnecting -said walking
beam: to the: operating rod. of- the pump; a hy-
draulic jack comprising-a cylinder-having a pair
of laterally extending trunnions journaled: on-said
supperting- structure, & piston- slidably- disposed
within said cylinder and having-a- piston-rod piv-
otally- connected:at its outer end to- said: walking
beam: at a point spaced outwardly: from the axis
- of:rotation-thereof; a- source-of fluid pressure, in-
Iet 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 duet means for carrying exhaust, fluid
through the other-of said’trunnions including-a
passage. opening- through: the peripheral wall of
thes trunnion, and valve means operative to-cloge
said: discharge duet means- during- the working
_stroke of: the: piston- and to-open said: discharge
duct means during thereturn-stroke of the piston.
2. A well pumping rig comprising & counter-

‘weighted walking beam- supporied for-oseillatory -

movement in: a- vertical: plane; means connecting
said walking beam:. to- the: operating: rod: of- the
pump, a hydraulie jack: eomprising- a cylinder; a
piston. slidably- arranged: within-the eylinder; and
2, 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
pressure, inlet- duct-means eonnecting-said source
oft pressure with the bottom end: of said cylinder;
outlet duct means also-eonnected o said bottom
end of the cylinder; valve-means operative to-close
said outlet duet means during the working-stroke
of the:piston:-and:to.open: the-same during there-
turn stroke-of:the piston; and: passage:means con-
necting-the:top.end:of said: cylinder with said oui-
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- 2
portion of the: combined: fluid displaced: from the
bottom end of the.cylindertogether with: the fluid:
delivered by:said inlet duct mesns 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
fack comprising: a eylinder having- a head at ane:
end thereof, & piston slidable within said cylinder
and having a piston rod connected thereto, inlet
duct means communicating-with- the head end: of
gsaid cylinder and: adapbed.for- conneéction to.a
source of fluid pressure, valve means including a
.closed-end cylindrical bere-in said: eylindexr- head
having its axis parallel to-the axis of the cylinder,
a valve member slidable within: said bore between
open and closed positions, outlet duet- means com-
municating: with-said bore, said valve member be~
ing shaped intermediate its-ends to provide & path
for the flow of fuidifrom:said: eylinder-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
aetuating rodr disposed - within said passageway
and having limited:movement with respect there-
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to, said’ actuating rod functioning as a valve to
close said: passageway when in its lowermogst 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
to-raise said valve member to open position, and
megns for-holding said valve member open during
the return stroke of the piston. A

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 & source-of fluid pressure, valve means includ-
ing & 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, ouflet 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-pisten 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. soid: detent means in. moving- said: valve
rmember-to a-position intermediate said open and’

1 ‘olosed positions, said- skirt functioning to close

$2id; bore and: maintain operating pressure with-
in the. eylinder until- said: detent means-has been
overcome, said spring thereafter. supplying actu-
ating force: to- move said valve member the bal-
anoce .of the distance to-its fully opened position.

5. A well-pumping rig comprising & supporting:
platform, a counterweighted walking beam sup-
ported en-saidk 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 af 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 threugh one of said trunnions,
inchiding a passage opening through the periph-
eral wall of said trunnion, discharge duct means
for-carrying exhaust fluid through the other of
said: trunnions ineluding a  passage opening
through: the peripheral wall of the trunnien, and
valve means operative fo control the fiow 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. & cylinder, a
piston slidably arranged within the cylinder, and
a piston rod connected to the piston and. to said
walking beam at & point spaced outwardly from
the axis of rotation thereof, a source of-fluid pres-
sare, inlet duct means connecting said soutce of

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.
* 1. 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 inwardly 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,
vieldable 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 sald piston during an end portion of its power
stroke, said actuating means including a spring
defle¢ted 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 Dosition, 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, g 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 Dposition, fluid outlet means.
communicating with said bore at g point spaced
Iongitudinally 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. L ’
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
appiied 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. Co
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 bassageway 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
piston.

13. The subject matter of claim 7, including
also a pressure fuid passageway between the pres-
sure fluid inlet means and the other end of said
valve bore, a valve controlling said passageway
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 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
gaid valve bore and said fluid outlet means, sal
valve plunger including a piston portion which

uncovers said last mentioned passageway in said o

open position of sald 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 ¢

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 pear the end of
the power stroke of the piston:

15. The subject matter of claim 7, including
nlso -8 pressure fluid passageway exbtending
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 hetween 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 open
position of said valve plunger, and closes said
passageway as said valve plunger moves info 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
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closed t0 open position by movement of said piston : 7p

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

14

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
near 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
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
having inwardly of said poppet valve element a
piston element, and inwardly of said piston ele-
ment a reduced section to permit pressure fluid
Aow 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
valve 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, & pressure fluid passageway between the
pressure fiuid 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 un-
covers said last mentioned passageway in said
operi position of said: valve plunger, and . closes
said passageway as said valve plunger moves into
its said closed position.
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