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4 Claims,

This invention relates to a pump and particu-
larly pertains to a deep well pump. '
In pumping liquid from wells it is common

" practice to employ pumping equipment which re-
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quires the use of tubing lowered into the well to
the level from which fluid is to be elevated, and
the additional use of pump rods which recipro-

cate within the tubing and actuate pumping -

mechanism at desired levels within the well.

This type of equipment.also makes it necessary .

to use complicated and expensive pump mech-
anism, which is necessary due to the fact that
an unbalanced load condition exists in a recipro-
cating deep well pump mechanism since a heavy

column of liquid must be lifted on the up stroke -

of the mechanism and on the down stroke there
are no load requirements. Elahorate counter-
balanced structures are thus required. In addi-
tion to the disadvantages in using a reciprocating
pump mechanism in a deep well as above enu-
merated, there is the disadvantage which results
from crooked holes within which the tubing may
be bent and through which the pump rods may
reciprocate with difficulty due to the binding
action and the wear that might occur between
the pump rods and the tubing.

It is the principle object of the present inven-
tion, therefore, to provide a pump structure with-

in which all of the pumping actuating apparatus

is above ground and an additional valve and
bump unit is within the well and which apparatus
acts within the well by fluid pressure to elevate
the liquid of the well, the structure acting to pro-
vide a balanced load on both strokes of the pump,
thereby eliminating the use of sucker rods, the
necessity for an elaborate counterbalancing
mechanism, and making it possible to pump the

liquid by mechanical action taking place entirely ]

outside of the.well bore.

The present invention contemplates the pro-
vision of a reciprocating power pump mechanism
disposed above ground and which mechanism is
attached to a pair of strings of tubing extending

- into the level of a desired depth of submergence
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within the well liquid, said tubing carrying a valve
and pump mechanisni by which fluid will be al-
ternately introduced into the two strings of pump
tubing as the power pump mechanism recipro-
-cates and will be controlled sutomatically by
the power pump mechanism alone. E
The invention is illustrated by way of example
in the accompanying drawings in which: .

Figure 1 is a view in section and elevation indi-
cating the application of the present invention.

Fig. 2 is an enlarged fragmentary view in cen-

-and 12, respectively, by pipes 20 and 21.

(C1. 103—44)

tral vertical section showing the automatic valve
and pump unit at the bottom of the pump tubing.
Fig. 3 is an enlarged view in central longitudi-
nal section showing the power pump mechanism.
~ Fig. 4 is a view in transverse section through
the power pump mechanism as seen on the line
4—4 of Fig. 3. !
Fig. 5 is a view in transverse section through -

the valve and pump mechanism as seen on the

line 5—5 of Fig. 2. -

Referring more particularly to the drawings, 10
indicates a: well bore withih which a pair of
strings of well tubing (1 and 12 are placed. . The
upper end of these strings of tubing. are connected
with a power pump mechanism 13, whilé the lower
ends of these strings of tubing connect with. a,
valve and pump unit 4. 'The power pump mech-
anism, as shown more particularly in Fig. 3 of the

-drawings, comprises a main cylinder 5 pref-

erably disposed horizontally and being formed
with fluid connections {6 and 17 at its opposite
ends. At a point intermediate the ends of the
cylinder and in the upper wall thereof is an out-
let passageway I8 provided with a discharge con-
nection {9. The discharge member 19 may be
attached to any suitable conduit by which the
liquid from the pump may be conducted to storage
or other apparatus. The fluid connections (6 and
1T are in communication with pump tubing I
Mount-
ed within the cylinder 15 is a piston 22. This
piston is of a length substantially less than the
length of the cylinder in order to accommodate
the stroke of the piston. Mounted upon oppo-
site ends of the piston are packing cups 23 which
form a tight fit with the wall of the bore of the

-eylinder 15 so that fluid will be displaced as the

piston moves. Suitable lock means 24 hold the
packing cups in position. The piston is substan-
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tially tubular and it is formed adjacent its oppo- -
site ends with webs providing bearings 25 and 26.

These bearings have aligned openings through
them to receive a piston rod 27. Mounted upon
the piston rod beyond the webs 25 and 26 of the
piston are packing ctps 28 and 29 which are
secured in place in any suitable manner and

-form a tight sliding fit with the cylindrieal cavi-

ties 80 and 3t occurring at the ends of the piston
beyond the webs and in direct comimunication
with the interior of the cylinder 15. Formed

e

through the wall portion of the piston 22 within

which the cavities occur there are ports. Those
leading from the cavity 30 are indicated at 32,
and those leading from the cavity 31 are indicated
at 33. . These ports communicate with the cylin-
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der within an a.nnu]ai space 38 which occurs be-
tween the wall of the cylinder bore and the outer

face of the piston wall. The space is closed at

its opposite ends by the packing cups 23 of the
pistons 22, but is always in communication with
the outlet passageway 18 through an elongated
longitudinally extending port 36. Attention . is

directed to the fact that the spacing-of the pack~"

ing cups 28 and 29 upon the piston rod 21.is such
as to insure that there will be a sufficient amount
of lost motion between the piston rod and the pis-
ton as will cause the ports 32 and 33 to be alter-
nately closed on alternate strokes of the piston
rod 21, after which further movement of the pis-
ton rod in a given direction will make it possible
for the piston 22 to be reciprocated within the
cylinder 15. :
The lower ends of the pump tubing 1! and 12
are in-constant communication with the auto-
matic valve and pump unit {4. This valve and
pump unit comprises & pair of ‘longitudinally
aligned central-cylinders 37 and 38 which are dis-

posed vertically and are positioned between man-.

ifolds 39 and 40 disposed in longitudinal align-
ment with the tubing strings {1 and 12, respec-
tively, and in constant communication therewith.
The cylinder 38 is lowermost and is fitted at its
lower opened end with a valve seat #1 carrying
a check valve 42. This valye is here shown as
being disk shaped to close the fluid passageways
43 through the valve seat and is provided with a
central stem, or pin, 44 around which an expan-
sion spring 45 is disposed, said spring acting to
hold the valve on its seat and acting in opposition
to the pressure of the fluild within the well ex-
teriorl'y of the cylinder. A port 46 extends lat-
erally’ through the wall of cylinder 38 adjacent
the lower end thereof and communicates with
the manifold 40 through a removable valve seat
47. A ball foot valve 48 normally rests on this
seat acting by gravity in the internal pressure of

. fluld within the manifold 30. The upper end of
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the cylinder 38 is provided with a lateral port
49 which leads outwardly from the cylinder and
is in constant communication with the manifold
39_. Mounted within the cylinder 38 is a recipro-
cating piston, or plunger, 50, which reciprocates
within the cylinder 38 for a distance between the
opposite end ports 48 and 49. 'This piston is car-
ried upon a piston rod 81 which extends through
a partition wall 52 by which cylinders 37 and 38
are separated. The upper end of the piston rod
carries a piston §3. 'The opposite and upper end
of the cylinder 37 from the. partition wall 52 is
provided with a valve seat %4 having fluid pas-
sageways 55 therethrough which are closed by a
valve disk 56 disposed within the cylinder and
tending to prevent the flow of fluid therefrom.
A valve pin 8T is attached to the disk and
extends upwardly through the valve seat 54 and
receives a spring 58’ which acts to hold the disk

56 in a closed position against pressure exerted

exteriorly of the cylinder. It will, therefore, be
seen that the valve disk 42 and the valve disk 58
when moved from their seats permit the inflow of
fluid from the well bore, but prevent the outflow

of fluid from the cylinders into the well. Direct-

1y beneath the valve 56 and through the wall of

cylinder 37 is a port §8 which communicates with

the passageway 39 leading to the manifold 38.
A valve seat 60 is mounted within the lower end
of this passageway and receives a valve ball 81

which normally rests upon the seat.by gravity.

and pressure from within the manifold 39, thus
duplicating the foot valve structure of valve hall

9,174,114 .

48 previously described. As illustrated in Fig. 2,
at the lower end of the cylinder 31 a port 82
occurs which establishes communication between
the cylinder 31 and the manifold 40 and below
the piston 53 at the lower end of its stroke. Col-
lars 63 and 64 are mounted upon the piston rod
51 to limit the movement of the piston rod §1 and
its pistons 50 and §3 so that these pistons will
not move to positions where they would close the

- cylinder ports at the opposite ends of either cyl-

inders. ‘

In operation of the present invention the power
pump unit is asembled as generally Indicated in
Fig. 3, and the valve and pump unit is assembled
as indicated in Fig. 2. These units are connected
by suitable lengths of pump tubing {1 and i2 s0
as to suspend the valve and pump unit at a de-
sired depth of submergence of the fluid to be

elevated from the well. The entire structure is

then primed with liquid. The power pump may
be connected to any driving mechanisi, such, for
example, as & motor 63 provided with a pinion
66 in mesh with the gear 6T to which & pitman
rod 68 is extended and which rod pivotally con-
nects with the outer end of the piston rod 2T.
The piston rod. is gulded through suitable bear-
ings 69 to maintain the piston in a linear path of
movement. It will then be assumed that the pis-
ton is in the position shown in Fig. 3 of the draw-
ings ready to be moved in the direction -of the

arrow A. At this time it will be noted that the

packing cup 28 has moved to a position to ln-
cover the ports 32 of the piston and that the
packing cup 28 has moved to cover the ports 33
of the piston. The end of the piston adjacent
the connection 17 will thus be completely closed

so that as the piston moves forwardly the pres- .
_sure of the fluid within the tubing string 12 will

force its way downwardly, acting upon the foot

valve 48 to maintain it closed so that the fluid 4%

will act against the lowerside of plunger 53 to
lift this plunger within the cylinder 37.and to
eject the fluld from the cylinder 3T through the
port 58, lifting the foot valve §{ and forcing the

liquid from cylinder 37 into the manifold 38 s0 &8

that as it is forced upwardly along the tubing
string 14 it will pass into the cavity 30 af the end

of the piston adjacent the connection ié, and .

then outwardly through ports 32 into the cylinder -

15, thereafter passing through the outlet port 3¢ 50

into the members I8 and I8 to be discharged.
At the time this is taking place the valve disk 56

will be seated to prevent fiuid from within the
cylinder 37 from being expelled into the well. At

‘the same time that the piston §3 is forced up-

wardly by the pressure of fluid entering through
port 62, the piston rod §1 will be lifted to elevate
the piston 58 within the cylinder 38. This will

cause any fluld which Is within the cylinder. 38

and above piston 50 to be forced outwardly into

the manifold 38 to comingle with the fluld forced

outwardly into the manifold 38 from the connec-

tion 59, thus insuring that while sufficient fluid is
forced into the cylinder 37 to lift the piston 83,
that twice that amount of fluid will be displaced

‘in ‘eylinders 37 and 38 and forced into the mani-
fold 89 and the tubing string 1. While the pis--

ton §0 is moving upwardly, fluid pressure will be
relieved from the valve disk 42 within the cyl-
inder 38 and a suction action will take place,
which, in combination with the force produced

70

by the hydrostatic head of fluid within the weli, -

Hfts the valve disk 42; allowing the cylinder 38
to Aill with lquid. It is to be understood that
the piston displacement within cylinder 1§ equals

"
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that required to move the piston rod §i within

the valve assembly within the length of its stroke. .

When the driving mechanism reverses the stroke

of the piston rod 21, the piston will stand still in--

itially due to this inrush, and the piston rod 21

will shift in a counter-direction of the arrow A,

causing the packing cup 29 to uncover the ports
33 and the packing cup 28 to cover the ports 32.
The reverse operation is then accomplished at
which time fluid under presure will pass down-

wardly through the tubing string 11.to the mani- -

fold 39 and will then
of the piston 50 to

pass against the upper face
force the piston 50 and its

piston rod 5f downwardly. The valve disk 42

will move to a closed position and the foot valyve
48 will open so that the fluid within the cylinder
38 and beneath
manifold 40 and upwardly through the string
of tubing 2. At this same time the piston 53
will move down in unison with the piston 50,
displacing the fluid occurring beneath it through
the manifold -and into the port 82.° The valve
disk 56 will be drawn from its seat to permit an
additional charge of fluid to enter the cylinder
37, and due to the pressure existing within the
manifold 39 the foot valve §{ will remain on its
seat. Thus the cycle of operation will be com-
Dleted. . . o

It will thus be seen that the device here dis-
closed provides simple means having a few mov~

ing parts and whereby fluid may be elevated from -

a well at any depth and in
the use of expensive
mechanism,*

constant load without
bump and counterbalanced

While I have shown the preferi'ed form of my.

Invention as now known to me, it will'be under-
stood that various changes may be made in com-
bination, construction, and arrangement of parts
by those skilled in the art without departing from
the spirit of my invention as claimed. L .
© Having thus described my invention, what I
claim and desire tg se€cure by Letters Patent is: :
1. In a pumping device of the character de-
scribed, a pump eylinder having fluid connections

at the opened ends thereof, a’ pump discharge

connection communicating with the cylinder
through the wall thereof at & point intermediate
the ends of the '
cylinder forming a fluid tight fit with the cylinder
adjacent its opposite ends and forming an inter-

mediate fluid bassageway between the intermedi-
ate portion of

2,1"74,'114

Diston 80 will be forced into the

cylinder, a piston within said .

opening and simultaneously closing the opposite
opening in the piston. o :

2. In a pumping device of the character de-
scribed, a pumping cylinder having fluid connec-
tions at its opposite ends, & pump discharge
means communicating . with ~said cylinder, a
piston adapted to reciprocate within said cylinder,
valve means on said piston permitting discharge
of the fluid from the alternate ends of the cylin-
der  upon alternate strokes of said- piston, and
means automatically establishing communica-
tion between one of the Auid connections and the
discharge means as said piston moves within the
cylinder and in a direction away from the fluid

" connection with which said discharge means com-

municates,

-3. In a pumping device of the character‘de-

scribed, a pump cylinder having fluid connections
at the opposite ends thereof, a -pump discharge
connection communicating with said cylinder at

" a point intermediate the ends thereof, a piston
‘within said eylinder forming fluid tight fit there-

with adjacent its opposite ends. and forming an
intermediate fluid passageway between the in-
termediate portion of the piston and the cylin-
der, said passageway being at all times in com-

' munication with said discharge connection, said

piston being formed with passageway through
it opposite ends 5o as to establish communication
between the ends of the cylinder and the pas-

- sageway therebetween, and valve means carried
. by said piston and alternately operating as pis-
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ton reciprocates so as to alternately establish |

-communication between the end of the cylinder

from which the piston is moving to the discharge
opening and simultaneously closing the-oppositg
opening in the piston. . : ,

4. In an operating mechanism for s, well pump,
which pump has s pair of vertically aligned
cylinders, fluid condiits leading from. said cylin-

ders to the top of the well, pistons disposed in

each cylinder moving in unison, a pair of alter-

nately operating valves for each cylinder, one act-

ing to permit fluid to pass into the cylinder from

-the exterior thereof only, and the other permit-
ting fluid to pess from the cylinder to one of

said connections, the operating mechanism com-
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brising & power pumping cylinder having fluid

connections at its opposite ends adapted to com-
municate with the well cylinders through said
fluid conduits, a piston adapted to reciprocate in
said cylinder, means permitting discharge of the
fluid from said cylinder-upon alternate strokes of

said piston, and means automatically establish-
Ing communication between one of the fluid con-’

nections and discharge means as said pistons
move within the cylinder and in a direction away

55

irom the fluld connection with which said dis- -

charge means communicates, . ,
i " AUGUST WILL.
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