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(Ol 60—52)

This invention relates to a fluid operated pump-

ing mechanism and more particularly to im-
provements in hydro-pneumatic pumping jacks
for use in connection with oil or other wells.

The objects of the present invention are to
provide a pumping jack having long adjustable
stroke in which the forces applied to the pump
rod are always in line therewith; to provide an
air and liquid cushioned liquid actuated pumping
mechanism eliminating shock or jerk in the pump
rods; to provide a well pumping mechanism with
devices operating on air or gas pressure for as-
sisting the upstroke and cushioning the down-
stroke of the pump; to provide an air valve for
controlling operation of the pumping mechanism:
to provide a floating piston actuated by fluid pres-
sure for moving a body of liquid to effect the
stroke of a well pumping jack: to provide a hol-
low frame for a pumping jack wherein said frame
serves as a fluid pressure tank; to provide
hydro-pneumatic pumping jack having controls
actuated by movement thereof for automatic
operation;' and to provide a hydro-pneumstic
pumping jack which is simple and economic to
manutacture, efficient in operation and easily ad-
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justed to vary the lengths of the pumping stroke, -

. In accomplishing these and other objects of
the present invention I have provided improved
details of structure, the preferred form of which
15 1illustrated in the accompanying drawings
wherein:
£ig. 1 is the detailed longltudmal sectional view
through the pumping apparatus on the line (—I,
Hig, 2,
- Fig. 2 is a plan view of the pumping apparatus
with cover and catwalk removed therefrom. |
- Fig. 3 is a vertical transverse sectional view
through the pumping jack on the line 3-—3, Fig. 2.
Fig. 4 is a longitudinal sectional view through
the motion control valve, the piston therein being

1llustrated in position for exhausting fluid from

the floating piston chamber.

Fig. 5 is a view similar to Fig. 4 with the piston
at the opposite end of the valve cylinder and
positioned for applying fluid pressure to the
floating piston. |

Fig. 6 is a transverse sectional view throusgh
the motion control valve on the line §6—8§, Fig. 5.

Mg, 7 is a transverse sectional view throush
-the pilot valve.

Referring more in detail to the drawings:

! designates a hydro-pneumatic pumping jack
embodying the features of my invention com-
prising, a frame 2 adapted to be supvorted on a
base 3 of suitable material. This frame 2 pref-

30

. 2 -
erably consists of spaced parallel elongated cylin-
drical tanks 4 and 5 adapted to rest on the base
3 adjacent a well 6 to be pumped, one end of the
tanks 4 and 5 preferably being substantially in
alignment with said well and equally spaced on
opposite sides thereof. Spaced above the tanks

4 and 5 and in alignment therewith are elongated

cylindrical tanks 7 and 8, the ends of said upper
tanks adjacent the well extending beyond same
as illustrated in Fig. 1. A plurality of tubular
members 9 and 19 have their ends connected to
the tanks 4 and T and 5 and 8, respectively for
supporting the upper tanks in spaced relation to
the lower tanks and providing communication

therebetween. Communication between the up-

per tanks 7 and 8 is provided by a tubular mem-
ber |1 having its ends secured to respective tanks
adjacent the ends thereof remotely of the well
whereby the tank and their respective connecting
tubular members provides a hollow frame in
which each portion cooperates to form a fluid
reservoir. The central portion of the tanks 4
and 9 are connected by a plate {2 having its ends

rigidly secured to said tanks to cooperate there-

with in forming g rigid frame structure.
Mounted upon the plate 2 is a power unit such
as an air or gas compressor {3 driven by an engine
4. The compressor has an intake 18 for sup-
plying fluid thereto, the discharge {7 of said
compressor being connected with the tank T by
means of suitable pipe fittings {8 whereby the
fluid compressed by the compressor is discharged
into the hollow frame to maintain a suitable pres-
sure therein. Suitable pressure gauges and pres-

35 sure relief valves 19 and 28 respectively are pro-

vided on the hollow frame for mdlcatmg and re-

~lieving the pressure therein.
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An elongated hydraulic cylinder 21 is centrally
located between the tanks 7 and 8 and is suitably

‘supported by transverse frame members 22 hav-

ing their ends secured to the tanks 7 and 8 to
further add rigidity to the frame. The end of
the cylinder next to the well is provided with
an end wall 23 and the opposite end is provided
with a flange 24, said oppcsite end of the cylinder
being closed by a head 25 secured on said flanges
by fastening devices 26. The cylinder is provided
with a machined bore 27 to slidably mount a
floating piston 28 therein, said piston having
suitable rings 29 thereon having sealing engage-
ment with the bore 27. The end of the cylinder
adiacent the well is provided with a fill fitting 30
for use in filling the snace between the wall 23
and the piston with an hydraulic liquid, a suitable
bleeder connection 31 being provided to assure
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escape of all gases from said space and complete
filling with the licuid when the piston is at the
flanged end of the cylinder. Connected to the
head 25 and having a communication with the
interior of the cylinder 21 is g suitable pipe fitting
32 the opposite end of which is connected as at
32 to a motion control valve 34.

The motion control valve consists of a cylinder
35 having a machinad hore 3§ slidably mounting
a piston 37 therein. The ends of the cylinder are
closed by plates 38 and 39 secured on the cylin@r
in sealing engagement therewith by suitable fas-
tening devices such as cap screws 48, gaskets 41
being interposed between the heads and eylinder.
Coaxial with the connection of the pipe Htting 22
and on the orposite side of the c¢ylinder is a
threaded aperture 42 mounting a pipe 48 which is
open to atmosphere, and spaced from the pipe
Atting 32 longitudinally of the cylinder is o
threaded aperture 44 in which is threaded a pipe
48 having communication with the tank 8 to pro-
vide a source of air or gas pressure to the control
valve. The bpiston 81, preferably of suitable

-
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metal, is provided with resilient .cushions 46 -on

the ends thereof. A guide rod 47 is mounted on
the end plate 239 and extends into the bore 35 of
the cylinder, the end of the rod being slidably
mounted in g hore 48 in the adjacent end of the
piston to prevent rofation thereof.

When the cushior ‘on the end -of the piston
adiacent the head 38 is in engagement therewith,
a transverse bore £2 in said piston aligns with
the pipe fitting 32 and the aperture 42 venting

the space between the floating piston 28 and the

head 25 on the cylinder 21 10 the atmosphere.
Movement of the piston 31 {o the opposite -end
of the cvlinder 35 as llustrated in Fig. 5 closes
the aperture 42 and moves a siot 5 into position
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t0 provide communication between the aperture -

&8 and the pipe fitting 32 thereby permitting flow
of compressed fluid from tank 8 in the hollow
frame through the pipe fitting 4%, aperture 44,
slot ‘B9, pipe fitting 32 to the c¢cvlinder 21 to pro-
vide fluid pressure in the space between the piston
28 and the head 25 of the cylinder 21.

In order to move the motion control valve pis-
ton 31, the respective heads 28 and 388 are pro-
vided with pipe fittings 81 and 82 having com-
munication with the respective ends of the cylin-
der 3% and with -opposite branches 53 and 54 of
a four-way npilot valve B3, said four-way valve as
Hlustrated in Fig. 7 -also has opposite branches 586
and 57, the branch &8 being ‘connected by a suit-
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able pipe fitting &8 to the tank 8 to .provide com-

rrunication therewith and the branch 57 :cpens

to the atmosphere. The valve 55 is provided with
a rotatable valve core 59 having an ‘operating
Iever S8 for controlling position thereof as later
described. 'The valve ‘core has passages 81 and
£2 adapted to connect the adiacent branches as
for example, branch 58 with the branch 53 where-
oy -fluid pressure from the tank & will flow through

the pipe fitting §8, branch 56, passage ‘64, branch

.33, pipe fitting 5! to apply fluid pressure in the
kore 35 of the motion control valve at the end of
the piston adjacent the head 238. Simultaheously
the fluid pressure in the end of the cylinder adija-
cent the head 39 will flow through the pipe fitting
a2, ‘branch 54, passage 2 and branch 57 1o the
atmosphere. Rotation of the core 58 whereby
the passage 62 provides communication between
thie branches 55 and 54, and passage 81 provides
communication between the branches 53 and 57
moves the piston 37 to the opposite end of the
meotion control valve,

55
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and down in the cylinder §35.

tubular element 12 slides freely therein.

4

Located ghove the well § and coaxial with
the rod 83 extending through a stufiing box 64 on
the well tubing 65 is an hydraulic cylinder 66
supported on a base 67 carried by a plate 68 ar-
ranged transversely of the frame 2 and having ifs
ends secured to the walls of the tanks 7 and 8, said
plate also serving to provide additional st1ffness
to said frame. The base 87 and plate &8 are pro-
vided with apertures coaxial with the rod &3 and
secured in said apertures and depending from

‘the base is a tubular member €9 sleeved over the

rod 83 to provide a guide therefor. Base &1 is

provided with a counterbore 79 cocaxial with the

rod $3 .adapted to seat a tube 7l concentrically

pesitioned in the cvlinder 6% and extending from

the top to the bottom thereof to permit passage of
the vpump rods 63 therethrough. Positioned
around the tube T{ and within the cylinder 64 is
8, second Tubulsr element 72 which is movable up
The cylinder 66
has a fanged upper end on which g head 73 is

secured by suitable Tastening devices 14, said

head having an upstanding cylindrical flange 15
around a central opening 78 of such size that the
The
nead 73 also has apertures 17 in which are se-
cured tubes 78 the outer ends-of which are turned
downwardly as illustrated in Fig. 3 and open

to the atmosphere to vent the upper end of the
eylinder 58. The lower end of the tubular ele-

ment T2 is vrovided with a piston head 78 com-
prising pumbp leathers or the like 80 which acts as

a pisten in the cylinder 856. The upper end of the

tube 71 is also provided with a head 81 composed
nf pump leathers or the like bearing against the
inside surface or wall of the tubular element 72

to prevent the passage of liquid into the upper

end of the tube 71. Mounted on the top of the
tubular element 72 is the cross head or plate 89

having a suitable aperture through which the

pump rod 63 extends, said rod having a suitable
clamp or nuis 83 ada,pted to rest oun the cross
head for supporting the upper end of said rod
and raising and lowering said rods with the up
and down movement of the tubular element 72
and cross head 82 as later described. |
Positioned on opposife sides of the cylinder 68

are fluid cylinders 88 and 85 arranged parallel

to the cylinder 858 and supported by the plate 83.
'The lower ends of the cylinders 82 and 25 are

closed and the upper ends are ovenad. Slidably

mounted in the cylinders 84 and 85 are nistons
86 having pump leathers or the like sealingly
engaging the inner wall of the cylinders. The
pistons are secured to the lower ends of rods 87
which extend upwardly through the open upper
ends of the cylinders, said rods extending through

openings in the cross head 82 and being secured
thereto by -suitable fastening devices such as nuts
88 whereby the piston rods 87 and pistons 86

thereen travel up and down in the cvlinders 84

and 88 simultaneously with the movement of the
niston ‘head 79 in the-cvlinder £8.
upper ends of the cylinders 84, 85 and 88 may

If desired, the

be suitably connected by brace members to add

rigidivy to the structure.

An extensien 89 is provided on the cross head

82 and secured thereto by suitable fastening de-

viges 98 is a tube 2 arranged adjacent the cyl-
inder 85 and parallel therewith. The lower

ennd of The tube 8{ is sleeved over a guide rod 42

suitably mounted adjacent the lower end of the

cylinder 85 whereby the guide rod maintains the
alignment of the tube 8i.

Adjustably mounted

18 on the tube 91 are spaced stops 93 and 94, said
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stops being so arranged relative to the pilot con-
trol valve §9, which is preferably supported on
a bracket 85 adjacent the upper end of the eylin-
der 6%, that the stops will .engage the control lever
BD in response to up and down travel of the tube
9i and cross head 82 and move the rotatable
valve core in the four-way valve 55 to position
passages 61 and 62 relative to the branches of
said conirol valve to control the flow of fluid to
the motion control valve 34. o

Connected to the lower ends of the cylinders
84 and 85 and having comimunication therewith
are suitable pipe fittings 9§ and: 97, respectively,
sald pipe fittings being connected with the tanks
T and 8, respectively, to ptrovide -communica-
tion between said tanks and the cylinders 84 axid
69, Suitable valves 98 and 9§ are provided in the
pipes 96 and 97 to control the application of fluid
pressure from the tanks T and 8 to the cylinders
64 and 85. Connected to the base 67 and the end
¢3 of the cylinder 21 is a pipe 100 providiiig comi-
muniecation between the cylinder 24 and the cylin-
der €9, said pipe having a valve {81 therein for
controlling said communication. | |

In order to facilitate the maintenancé of the
equipment g catwalk 102 is suitably mountéd on
the tanks T and 8 provided with a hand rail 103,
a ladder 104 being arranged at thé end of said
catwalk remotely of the well 6 to facilitate access
to such catwalk. It is also preferable that g
cover {63 be arranged to spah the aréa between
the catwalks over the cylinder 21. |

Operation of a pumping jack constructed and

assembled as described is as follows: |

Valve {81 is opened to provide communication
between the cylinder 21 and cylinder 66, the fifl
cap 30 is removed and the bleeder 31 opened arnd
liquid preferably oil is supplied to the cylinder
21 in the space between the end 23 and the pis-
ton 28, said piston being at the end of thé cyliti-
der adjacent the head. 25. Air will ‘escape
through the bleeder to assure complete filling
of said space in the cylinder with liquid. The
welght of the pump rods in the well will hold the

cross head 82, tubular element 72, and piston T8 &5

at the lowermost position during said filling op-
eration, however, cylinder 66 mniayv be provided
with a suitable bleeder adjacent to the lower end
thereof if desired to assure filling of pipe 100 angd
the space between the piston head 718 and the
base 67 with liguid. Then the bleedér is closed
and the fill cap applied to the fitting and the efi-
gine {4 operated to drive the compressor 13 and
create fluid pressure in the hollow frafne, the
pressure oeing built up under control of the
relief valve 20. | | |

At the lowermost position of the crdss head
82, the stop 93 is engaged with the control lever
66 of the four-way valve 55 to poSition the Yotat-
able core whereby the passagé 61 effects domi-

munication between the branches 53 and 57, snd.

the passage 52 effects communication between
the branches 54 and 56. The valves 98 and 99
are cpened whereby the fluid pressure in the
tanks 7 and 8 is applied to the lower ends of the
cylinders 84 and 80 applying a force on the Dis-
tons 86 tending to move the cross head 82 up-
wardly. The position of the passages and the
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four-way valve 85 permits flow of fiuid to the |

tank § through the pipe 58, branch 56, passage
82, branch 54; pipe 52, to the motion control valve
$ applying fluid pressure in the bore 36 ddjacent
the head 29. The pipe 51 being connected to
the opposite end of the bore 36 vents same
through the braneh 53 of the four-way valve 95,

70

75

55 108 on the floating

- What I claim and desire to
Patent is: '

6

passage 61 and branch 57 to the atmosphere.

‘I'nis moves the motion centrol valve piston 37

to the position shown in Fig. 5 whereby fluid
pressure from the tank § is delivered threugh the

pipe 45, slot 50 in the valve piston 37 of valve 34,
~pipe 32 to the cylinder 21 between the head 25

and the piston 28, the fluid pressure effecting

‘movement of the floating piston 28 towards the

head 23 of the cylinder 2t forcing oil through the
pipe 100 into the lower end of the cylinder 66
under sufficient pressure to force the head 18 on
the tubular element 72 upwardly in the eylinder
66. This upward movement which is assisted by
the fluid pressure on the pistons 86 moves the
cross head 82 upwardly to lift the pump rods 63
upwardly to actuate the pump in the well. This
ubward movement effects engagement of the stop
34 with the control lever $8 of the Iour-way valve

55 to move same upwardly at the end of the de-

sired length of stroke of the pump reversing the
position of the passageways 61 and 62; moving
Same into the position shown in Fig. 7 whereby
the bore of the motion control valve 34 between
the piston 37 and the head 39 is vented to the
avmosphere and fluid pressure from the tank 8
18 delivered through the pipe 58, branch 56, pas-

Sage 81, branch 53, pipe 51 to the end of the bore

36 of the motion control valve adjacent the head
38. This fluid pressure forces the piston 37 to
the position shown in Fig. 4 closing the aperture
44 to shut off flow of air from the tank g and

‘aligning the bore 49 with the pipe 32 to provide
‘communication from the end of the cylinder 21

to the atmosphere through the pipe 43. This re-
duces the pressure acting on the end of the pis-
ton 28 adjacent the head 25 and the weight of
the rods 63 and the equipment thereon pulls the
cross heéad 82 downwardly whereby the piston

~head 19 forces the liquid through the pipe 100

Into the cylinder 2. This downward movement

1s resisted by the fluid pressure acting on the

lower ends of the pistons 86 to cushion said down.

‘ward movement thereby eliminating shock on the

pump rods 63. *
- On completion of the downstroke of the pump-
Ing equipment, stop 93 will again engage the con-
trol lever @8 to reverse the position of the Das-
sages §! ahd 62 in the lour-way valve 55 to re-
peat the cycle wherein fluid pressure applied to
the floating piston 28 moves a closed column of
liquid to effect the lifting action of the piston head
19 and pumping equipment in the well, this lift-

Ing action being assisted by fluid pressure acting

on the pistons 88. Release of the air pressure act-
g | piston 28 permits the weight
of the pumping eguipment, in the well to pull the

‘pistons T8 and 86 downwardly in their respective

cylinders to complete the downward stroke which

- I8 cushioned by the fluid pressure actine on the
60
- same for pumping
Smooth operation
83.

pistons §§.

69, This cushioning aetion in an hydro-
phneuimatic pimping Jack particularly adapting

of oil or other wells with a
- ' eliminating strain on the rods
By adjusting the relative pesition of the
stops 93 and 84, variable lengths of strokes may

‘be obtained in which the forces applied to the
pu

mp 1rods 63 are always in alignment therewith.
secure by Letters

| 1 An h?d—ro—pneﬂm&tie -pumping iack adapted
t0 operate a string of pump rods in g well hole

comprising; a frame of spaced horizontal elon-

gated tanks interconnected for communicatisn
therebetween; an engine driven fluid Compressor
unit having a discharge cohmnected to said fritie __
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for delivering compressed fluid to the tanks,
‘means on the frame supporting the air compres-
sor unit, a vertical main cylinder supporied on
the frame coaxially of the pump rod in a weil
to be pumped, said cylinder having a port in
the lower end thereof, a tube within and con-
centric with the main cylinder and forming a
through passage therein, a second tube encircling
the first tube and reciprocable In said main
cylinder, a piston head on the lower end of the
second tube and having sliding sealing engage-
ment with the interior of the main cylinder

wall, a cross head carried on the upper end of
the second tube and connected io the pump rods,
means on the upper end of the first tube having
sealing engagement with the interior of the sec-
ond tube, means on the upper end of the main
cylinder and communicating with the space be-
tween said cylinder and the second tube for vent-
ine same to the abtmosphere, a horizontal
cylinder supported by the frame in paraliel re-
lation to the tanks thereof and having one end
adjacent the lower end of the main cylinder,
a valved pipe providing communication between
said adjacent end of the horizontal cylinder and
the port in the main cylinder, a floating piston
in the horizontal cylinder and having sliding
sealing engagement therewith, liguid filling the
communicated spaces in the main cylinder and
the horizontal cylinder when the Soating piston
is at the end of the horizontal cylinder remote
from the main cylinder, a motion control valve
body having branches respectively communi-
cating with the fluid tanks of the frame, the
remote end of the horizontal cylinder and the
atmosphere, a sliding valve member movable in
the valve body and having passages registrable
with said branches for effecting delivery of fluid
pressure from the frame tanks to the remote
end of the horizontal cylinder ai one position
of said valve member for moving the floating
piston and delivering the liguid to the main
cylinder for effecting nupstroke of the pump rods
- and releasing said fluid pressure from sald re-
mote end of the horizontal cvlinder to the at-
mosphere at the other position of said valve
member to permit the weight of the pump rod
to effect the downstroke of the pump rod and
piston head in the main cylinder by gravity, and

means responsive to selected limits of movement:

of the main piston for actuating the motion
control valve member. |

2. An hvdro-pneumatic pumping jack adapted
to operate a string of pump rods in a well hole
comprising, a frame of spaced horizontal elon-
cated tanks interconnected for communication
therebetween, an engine driven fluid compressor
unit having a discharge connected to sald framse
for delivering compressed fluid to the tank,

means for adiusting the fluid pressure in said:

tanks, means on the frame supporting the air
compressor unit, a vertical main cylinder sup-
ported on the frame coaxially of the pump rod
in a well to be pumped, said cylinder having a

port in the lower end thereof, a tube within:

and concentric with the main cylinder and form-

ing a through passage therein, a second tube en-

circling the first tube and reciprocable in said
main cylinder, a piston head on the lower end
of the second tube and having sliding sealing
engagement with the interior of the main cyl-
inder wall, a cross head carried on the upper
end of the second tube and connected to the
pump rods, means on the upper end of the first
tube sealingly engaging the interior of the sec-
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orid tube, means on the.upper end of the main
cylinder and communicating with the space be-
tween said cylinder and the second tube for
venting same to the atmosphere, a horizontal
cylinder supported by the frame in parallel re-
lation to the tanks thereof and having one end
adjacent the lower end of the main cylinder, a
valved pipe providing communication between
said adjacent end of the horizontal cylinder and
the port in the main cylinder, a fioating pision
in the horizontal cylinder and having sliding
sealing engagement therewith, liquid filling the
commiunicated spaces in the main cylinder and
the horizontal cylinder when the floating piston
is at the end of the horizontal cylinder remote

from the main cylinder, a motion control valve

body having branches respectively communi-
cating with the fluid tanks of the frame, the
remote end of the horizontal cylinder and the
atmosphere, a sliding valve member movable in
the valve body and having passages registrable
with said branches for effecting delivery of fluid
pressure from the frame tanks to the remote
end of the horizontal cylinder at one positicn
of said member for moving the foafing piston
so that it delivers the liquid within said hori-
zontal eylinder to the main cylinder for effecting
upstroke of the pump rods and releasing said fiuid
pressure from said remote end of the horizontal
cylinder to the atmosphere at the other position
of said valve member o permit the weight of the
pump rod to effect the downstroke of the pump
rod and piston head in the main cylinder by
oravity, a four-way valve supported adjacent
the upper end of the main cviinder having
branches respectively communicating with the
frame tank, atmosphere and opposite ends of
the motion control valve body, a control lever
for operating the four-way valve so as to position
it to direct fluid pressure from the frame tanks

- to said mofion control valve and thus effect

movement of the valve member in the motion
control valve to the respective positions thereof,
adjustable stop members carried by the cross
head for engagement with the conftrol lever for
actuating same at the selected limits of the
upstroke and downstroke of the pump rod.

3. An hydro-pneumatic pumping jack adapted
to operate a string of pump rods in a well hole
comprising, a frame of spaced horizontal elon-

gated tanks interconnected for communication

therebetween, an engine driven fluid compressor
1nit having a discharge connecied to said frame
for delivering compressed fluid to the tanks, a
vertical main cylinder supporfed on the frame
coaxially of the pump rod in a well to be numped,
said cylinder having a port in the lower end
thereof, means including a cross head for con-
necting the main piston to the pump rods, means
cn the upper end of the main cylinder and com-
municating with the space therein for venting
same to the atmosphere, a horizontal cylinder
supported by the frame in parallel relation to the
tanks thereof and having one end adiacent the
lower end of the main cylinder, a valved pipe pro-
viding communication between said adjacent end
of the horizontal eylinder and the port in the
main cylinder, a floating piston in the horizontal
cylinder and having sliding sealing engagemment

therewith, liguid filling the communicated spaces

in the main cylinder and the horizontal cylinder
when the floating piston is at the end of the hori-
zontal cylinder remote from the main cylinder, a
moticon control valve body having bhranches re-
spectively communicating with the fluid tanks of
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the frame, the remote end of the horizontal cylin-
der and the atmosphere, a sliding valve member
movable in the valve body and having passages
regisirable with said branches for effectine de-
livery of )
the remote end of the horizontal cylinder at one
position of said valve member for moving the
floating piston so that it delivers the liquid within
said horizontal eylinder to the main cylinder for
eliecting upsiroke of the pimp rods and releasing
of said fiuid pressure from said remote end of the
norizontal cylinder to the atmosphere st the
other position of said valve member to permit the
weight of the pump rods to effect the downstroke
of the pump red and piston head in the main
cylinder by gravity, means responsive to selected
{imits of movement of the main piston for actu-
ating the motion control vaive membper, g pair of

fluid cylinders parallel to and on Opposite sides

of the main cylinder, pistons operable in said
tuid cylinders and having connection with the

cross head ior movement in unison with the

piston head in the meain cylinder, and valved
pipes providing communication between the
Irame tanks and the lower ends of said fiuig
cylinders to maintain fluid pressure on the

pistons therein for aiding the upstroke and re-

sisting the downstroke of the pump rod.

4. An hydro-pneumatic pumping jack adapted
to operate a string of pump rods in a well hole

comprising, a frame of spaced horizontal elon-

gated tanks interconnected for communication
| l..l‘l-...reﬂe'*‘ween an engine driven fluid compressor

nit having a discharge connected o said frame
tor delivering compressed fluid to the vanks,
- means on the frame supporting the azir com-
pressor unit, a vertical main cylinder supported
on tne frame coaxially of the pump rod in a well
t0 be pumped, said cylinder having a port in the
lower end thereof, a tube within and concentric
with the main cylinder and forming a thirough
passage therein, a second tube encircling the
first tube and reciprocable in said main cylinder
a piston head on the lower end of the second tube
and having sliding sealing engagement with ihe
interior of the main cylinder wall, a cross head

carried on the upper end of the second tube angd

connected to the pump rods, means on the upper
end el the first tube having sealing engagement
withh the inferior of the second tube, means on

tne upper end of the main cylinder and com-

municating with the space between said cylinder
and uhe second tube for veniing same to the
abtmosphere, a horizontal cylinder supported by
the frame in parallel relation to the tanks thereof
and naving one end adjacent the lower end of
the main cylinder, a valved pipe providing com-
municacion between said adjacent end of the
horizontal cylinder and the port in the main
cylinder, a floating piston in the horizontsl cylin-
der and having sliding sealing engagement there-

with, liquid filling the communicated spaces in-
the main cyiinder and the horizontal cylinder

when the floating piston is at the end of the hori-
zontal cylinder remote from the main cylmder ,

motion control valve body havmg branches re-
Spectively commumcatmg Wlth the: ﬂmd tanks of
the frame, the remote end of the horizontal cylin-
der and the atmosphere, a sliding valve member

movable in the valve body and having passagesi

registrable with .said branches for elffecting de-
livery of fluid pressure from the frame tanks 1

the remote end of the horizontal eylinder at one
position of said valve member for moving the
floating piston and delivering the Iiquid to the

fluid pressure from the frame tanks to
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main. cyllnder for effecting upstroke of the pump
rods and releasing said fluid pressure from said
remote end of the horizontal cylinder to the at-
mosphere at the other position of said valve
member {0 permit the weight of the pump rod
to effect the downstroke of the pump rod and
piston head in the main cylinder by gravity,
means responsive to selected limits of movement
ol the main piston for actuating the motion con-
ol valve member, a pair of finid cylinders
parallel to and on opposite sides of the main
cylinder, pistons operable in said fluid cylinders
and having connection with the cross head for
movement in unison with the piston head in the
meain cylinder, and valved pipes providing com-
municatlon between the frame tanks and the
lower. ends of sald fluid cylinders to maintain
fluid pressure on the piston therein for aiding
the upstroke and remstmg the downstroke of the
pump rod.

5. An hydro—pneumatlu pumpmg jack adapted
TO ape_late a string of pump rods in a well hoie
comprising, a frame of spaced horizontal elon-
gated tanks interconnected for communication
therebetween, an engine driven fluid compressor
unit having a discharge connected to said frame
ior delivering compressed fluid to the tank,
means for adjusting the fluid pressure in said
tanks, means on the frame supporting the air
compressor uniy, a vertical main cylinder sup-
ported on the frame coaxially of the pump rod
in & well to be pumped, said cylinder having
a port in the lower end thereof, a tube within
and concentric with the main cylinder and form-
ing a through passage therein, a second tube

encircling the first tube and reciprocable in said

main cylinder, a piston head on the lower end
of the second tube and having sliding sealing

- engagement with the interior of the main cyi-
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inder wall, a cross head carried on the upper.
end of the second tube and connected o 'the
pump rods, means on the upper end of the first

- tube sealingly engaging the interior of the sec-

ond tube, means on the upper end of the main
cylinder and communicating with the space be-~
tween said cylinder and the second tube for
venting same fto the atmosphere, a horizontal

- cylinder supported by the frame in parallel rela-
~tlon to the tanks thereof and having one end

adjacent the lower end of the main cyilinder,
a valved pipe providing communication between
said adjacent end of the horizontal cylinder and
the port in the main cylinder, a foating piston

~in the horizontal cylinder and having sliding
= Sealing engagement therewith, liquid filling the

communicated spaces in the main cylinder and
the horizontal cylinder when the floating piston
is at the end of the horizontal cylinder remote

- Irom the main cylinder, a motion control valve
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body having branches respectively comrunicat-
ing with the fluid tanks of the fr ame, the remote
end of the horizontal eylinder and the atmos-
pbhere, a sliding valve member movable in the
valve body and having passages registrable with

‘said branches for effecting delivery of fluid

pressure from the frame tanks to the remote
end oif the-horizontal cylinder at one position
of said member for moving the foating piston

~and delivering the liquid to the main cylinder

for effecting upstroke of the pump rods and
releasmg sald fluid pressure from said remote
end of the horizontal cylinder to the atmosphere
at the other position of said valve mermber to
permiv the weight of the pump rod to effect the

downstroke of the pump rod and piston head
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in the main cylinder by gravity, a four-way
valve suppoerted adjacent the upper end of the
main cylinder having branches respectwely
communicating with the frame tank, atmos-
phere and opposite ends of the motion control
valve body, a control lever for operating the four-
way valve so as to position it to direct fluid pres-
sure from the frame tanks to said motion con-
trol valve and thus effect movement of the valve
member in the motion control valve to the re-
spective positions thereof, adjustable stop mem-
bers carried by the cross head for engagement
with the control lever for actuating same at the
selected limits of the upstroke and downstroke
of the pump rod, a pair of fiuid ecylinders par-
allel t¢ and on opposite sides of the main cyl-
inder, pistons operable in said fluid eylinders
and having connection with the cross head for
movement in unison with the piston head in
the main cylinder, and valved pipes providing
communication between the frame tanks and
the lower ends of said fiuid cylinders to main-
tain fluid pressure on tine piston therein for aid-
ing the upstroke and resisting the downstroke
of the pump rod.

6. An hydro-pneumatic pumping jack adapted
to run a siring of pump rods in a well hole com-
prising, a frame, a vertical main cylinder sup-
porfed on the frame coaxially of the pump red
in a well t0 be pumped, sald cylinder having a
port in the iower end thereof, a tube within and
concentric. with the masain cyvlinder and form-
ing a through passage therein, a sascond tube en-
circling the first tube and reciprocable In said
main cyiinder, a piston head on the lower end
Of the second vube and having sliding sealing
engagement withh the interior of the main cyi-
inder wall, a cross head carried on the upper
end of the second vube and connecred toc the
pump rods, means on the upper end of the first
tube having sealing engagement with the interior
of the second tube, means on the upper end of
the main cylinder and communicating with the
space between said cylinder and the second tube
for venting same 0 the atinosphere, a sec¢ond
cylinder supported by the frame and having one
end adjacent the lower end of the main cviinder,
a valved pipe providing communicgtion between
said adiacent end of the second cylinder and
the port in the main eylinder, a foating piston
in the second cylinder and having sliding seal-
ing engagement therewith, liquid filling the com-
municated spaces in the main cylinder and the
second cylinder when the floating piston is at
the end of the second cylinder remote from the
main cylinder, a motion control valve body hav-
ing branches respectively communicating with
a source of fluid pressure, the remote end of theé
second cylinder and the atmosphere; a slidine
valve member inovable in the valve body and
having passages registrable with said branches
for effecting delivery of fiuid pressure from the
source of same to the remote end of the second
cylinder at one position of said valve member
for moving the floating piston and delivering the
liquid in the main cylinder for effecting up stroke
of the pump rods and releasing said fluid preg-
sure from said remote end of the second cyl-
inder to the atmosphere at the other position of
said valve member to permit the weight of the
pump rod to effect the down stroke of the pump
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rod and piston head in the main cylinder by
gr&wty, and means responswe to selected limits
of movement of the main plston for actuating
the motion control valve member

7. An hydro-pneumatlc pumping jack adapted
to be attached to a string of rods in a well hole
comprlsmg, a, frame, a vertical main cylinder
supparted on the frame in substantially parallel
relationship to the axis of the pump rods in the
well to be pumped, said cylinder having a pors
in the lower end thereof, a main piston in the
main cylinder and having sliding sealing engage-
ment therewith, means including a cross head
for connecting said main piston to the piston rods,
a second cylinder supported by the frame and
having one end adjacent the lower end of the
main cylinder, a vaived pipe providing commauni-
cation between said sdjacent end of the second
cylinder and the port in the main eylinder, a
floating piston in the second cylinder and having
sliding sealing engagement therewith, liquid fill-
ing the communicated spaces in the main cylinder
and the second cylinder when the floating piston
is at the end of the second cylinder remote from
the main cylinder, a receiver containing fluid
under adjusted pressure, a motion control valve
body having branches respectfully communicat-
ing with the receiver, the remote end of the sec-
ond cylinder and the atmosphere, a sliding valve
member movable in the valve body and having
passages registrable with said branches for efiect-
ing delivery of fluid pressure from the receiver to
the remote end of the second cylinder at one posi-
tion of said valve member for moving the floating
piston and delivering the liquid to the main cylin-
der for effecting up stroke of the pump rods and
releasing said fluid pressure from said remote end
of the second cylinder to the atmosphere at the
other position of said valve member to permit
the weight of the pump rod to effect the down
stroke of the pump red and piston in the main
cylinder by gravity, means responsive to selected
limits of movement of the main piston for actuat-
ing the motion control valve member, a pair of
cylinders, parallel to and adjacent the main cylin-
der, pistons operating in said pair of cylinders,
means connecting said pistons with the cross
head whereby said pistons and the main piston
operate in unison, and means providing com-
munication between the fluid receiver and the
lower ends of said pair of cylinders to maintain
fluid pressure on the pistons in said pair of cylin-
ders for aiding the up stroke and resisting the
down stroke of the pump rods.

VESTER O. POUNDS.
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