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This invention relates to deep well pumps of
the type in which s piston located deep down in
the well is operated by fluid pressure, thus dis-
pensing with the usual pump rods extending

5 from surface equipment.

It is known that deep well pumps have been
designed to be operated by a pressure from sur-
face equipment sq as to eliminate pump rods.

However, apparatus of that type has been ex-

10 pensive and difficult to install and maintain, be-
cause of complexity in the arrangement of parts.
The present invention provides a simple arrange-
ment of parts as will be hereinafter pointed out.

One of the features of the invention, in addi-

15 tion to that of simplicity, is the small number of

parts required.

A further feature of the invention-is the self-
contained installation characterized by the pres-
ence of only two tubes at the upper end of a
well hole or casing.

Another feature of the invention resides in the
use and mounting of a pressure-operated power
piston for operating a lifting piston, both parts
being located deep.down in the well.

2 Another feature of the invention relates fo
details of the rod connecting the power piston
and lifting piston, whereby shock, due to applica-
tion of pressure in the fluid columns is avoided.

Still another feature of the invention relates
to the combination of the above-identified pump

‘features or surface apparatus for withdrawing
pumped liquid and supplying pressure to the re-
spective tubes in required amounts only, depend-
ing on the pressure and capacity at the power
piston deep down in the well.

The above and additional details and features
of the invention are described and claimed in
the following specification and claims, and illus-
trated in the accompanying drawings, in which—

20 Fig. 1 represents a vertical section taken cen-

‘trally through that portion of the tubing con-

taining the power cylinder and piston;
Fig. 1a"shows, partly broken away, in vertical

section centrally through the lower portion of

5 the apparatus, the lifting plston or sucker and
lower check valve;

Fig. 2 is a sectional view taken on the lme 2—2 .

~of Fig. 1, showing the relative position of the
two tubes and innermost working chamber;

Fig. 3 is a section taken on the line 3—3 of
Fig. 12 looking in the direction of the arrows and
illustrating the structure of the upper end of the
lifting piston; ’

Fig. 4 is a sectional view taken on the line 4—4
of Fig. 1 looking in the direction of the arrows,
and illustrating the position of the outlet at the
upper end of the hollow piston rod opposite the
lowermost port in the wall of the working cham-
ber; and

Fig. 5 is a view of a suitable gear driven pump
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(CL 103—46)

for location above the earth’s surface for supply-
ing pressure to the working chamber shown in
-Fig. 1 and for withdrawing pumped liquid.

This invention presumes the use of the cus-
tomary well casing or otheér lining for the wall of &
a drilled well. As one example, the apparatus
illustrated in the accompanying drawings is in-
tended for insertion into and use within such a
casing, although theoretically the structure de-
scribed and illustrated in. connection with this
invention is capable of functioning without such
casing.

The apparatus herein described includes the
provision of a working chamber and piston there-
in intended to be located deep down in the well
and which has a sucker or a lowermost lifting
piston connected to the power piston by a suit-
able piston rod. These essential features of the
invention are operated by fluid pressure from the
earth’s surface transmitted through two pas-
sageways, comprising two tubes. The outermost
of these tubes is closed at its lower end and is
adapted to receive oil being forced upwardly and
serves to conduct such oil to the surface. Within
the outer tube and spaced from. it is 4 second or
inner tube which serves to supply pressure to the
under face of the power piston within the work-
ing chamber to lift the power piston upwardly
and thus to bring oil upwardly into the outlet
bassage formed by the inner wall of the outer
tube and the guter wall of the inner tube. One
feature of the operation of these essential parts
is that there is a periodic downward pressure ap- .
plied on the column of upwardly moving oil so
that such pressure is exerted on the upper face
of the power piston to lower the same in order
that a further charge of 0il may be admitted to
the space above the lifting piston or sucker ele- .
ment. These and further features will now be
more particularly described.

Referring in detail to the several figures of the
drawings, | is the outer tubing, 2 is the inner
tubing, and 3 represents the wall of the working .
chamber which is shown to be cylindrical. It
will be observed that the working chamber 3 is
-concentric with the wall { of the outer tubing
and that the inner tubing 2 is eccentrically posi~
tioned with respect to both | and 3 so that the
walls 2 and 3 contact each other along one side.
These two walls may be welded or otherwise se-
cured together along the line of contact if de-
sired. The upper end of the working cylinder 3
is closed by a suitable plate or cap 4 secured in
any suitable manner to serve as a cylinder head.
The lower end of the inner tube 2 rests on a pldte :
% which encircles the outer wall of the wall 3 of
the working chamber. Plate 5 thus serves to
close the lower end of the space within the tube
2 about the wall of the working chamber 3.

Ports for the application of working fluid to gg
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the power piston are shown at 4= near the upper
portion of the working chamber 3 where the port
extends through the confacting walls 2 and 3,
and at the lowermost portion of the working
chamber at 4° on the opposite side of the working
chamber. .

A combination junction element servmg for
the mounting of several essential parts also pro-

. viding ports leading from the lowermost .part of

the apparatus is provided just below the plate
6 by the element 6 which serves not only as a
spacer for the above mentioned tubing, but also
as & stuffing box as will be described. The ele-
ment 6 is of peculiar shape having an upstanding
rim 6® threaded on its inner face to provide
thread-engagement with the lower end of the
working chamber. From that rim 62 this piece
extends inwardly to provide a bearing support

for the piston rod and stuffing box immediately

therebelow and adapted to contain suitable pack-
ing, as illustrated. The lower portion of the ele-
ment 6, where it is provided with a central space
for packing, is shaped as an annular sleeve 6
within which there are a seriés of upwardly ex-
tending ducts 6¢ through which oil may be moved
upwardly past ball valves 69, resting on the up-
per end openings.of the ducts 6¢, thus serving to
permit upward movement of the oil but prevent
downward movement. The space immediately
above the ducts 6¢ and ball valves 69 lead di-
rectly info the space between the inner wall of
the outer tubing | and the euter wall of the inner
tubing 2 for discharge. Extending below the
portion 6°, the stuffing box wall is extended
downwardly and at its extreme end is threaded
on its central face at 6¢ for the reception of &

" suitable packing gland element to hold the pack-

ing material in place.

A union element 7 serves to connect the wall {
of the outer tubing with the wall 8 of the lower
working barrel or cylinder. The union element 7
is shown as being tapered smaller towgrds its
lower end where it provides an opening threaded

at Ta for engagement with the upper threaded :

end of the working barrel 8. The inner surface
of the union element 7 is likewise tapered with
its smaller end downward, and the surface there-
of serves as a seat for the support of the outer
surface of the outer wall of the part 6° of the
combination element 6, = Within the ‘enclosure
of the union element 7 is a4 space 0 extending
annularly around the lower end of the ‘combina~
tion member 6. The ducts 6¢ extend upwardly
from the space 1%,

The structure at the lower end of the appara-
tus is illustrated in Fig. 12 and includes the lower

working barrel 8.. At the lower extreme end of

“the barrel 8 is a collar 8 which may be screw

60
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threaded to the lower end of the working barrel
8 and receive at its lower end a suitable pipe con-
nection 0 as may be desired. Within the work~
ing barrel 8, and adjacent the collar §, is a fixed
valve cagé {1 within which is a valve element 2
having a rengwable face 13 adapted to seat on the
upper edge of a valve seat 14 so that oil flowing

- upwardly or sucked upwardly into' the casing

70

may move through the valve cage 1, lifting the
movable parts {2 and 13 from the seat. Tendency
for the oil to pass downward is prevented by the
seating of the parts 12 and {3 on the édge 14.
The suction or’lifting part of the equipment.
includes & cylindrical plunger i5 having a mov-

‘able valve element 152 therein, having a renew-

able surface 16 which is adapted to rest on the
upper edge of a valve seat {7, the latter having
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threaded engagement with the part {5 and serv-
ing to confine suitable packing material between
the cylindrical plunger and the inner wall of the
working chamber 8.

The valve rod or piston rod transmits power
from the working chamber to the cylindrical
plunger 15 as indicated at 18, the cylindrical
plunger 15 being connected to the rod 18 with a
screw threaded engagement, as illustrated. The
rod 18 is peculiar in that it has a central duct
{9 extending upwardly therethrough. This duct
{9 serves to provide ported communication be-
low the space in the cylindrical lifting plunger
15 and the space within the working chamber,
subject to the control of the valve parts 152 and
16 at its lower end and a small ball valve 20 at
its upper end, opposite an outlet opening 2i lo-
cated in the wall of the rod {8, as will be de-
scribed,

A power piston 22 located within the working
cylinder 3 is shown conventionally in Fig. 1 as
having a central plate, and at either side there-
of, oppositely facing leather cups, these parts
being positioned at the upper.end of the rod 18
and held thereon by suitable nuts clamping the
parts together.

. Means to limit the extreme lower movement
of the piston 22 is provided as follows. A coil
spring 222 surrounds the rod {8 and serves to
cushion the extreme lower movement of the
piston. A definite limit stop for such downward
movement of the piston is provided by a sleeve
225 which surrounds the rod 8 and is positioned
between the spring 22® and the rod 8, and is
of such a length as to prevent the piston 22 in
its downward movement from closing the port 4b.
As shown in Fig. 1 the sleeve 22P also closes the
outlet opening 2! leading from the ball valve 20
at the upper end of the duct (9. Upward move-
‘ment of the piston 22 and rod 18 will raise the
opening 21 above the upper edge of the sleeve
22b, If the weight of the sleeve 220 is not suffi-
cient, to hold it down in the position shown in

Fig. 1, it may be secured at its outer lower mar-.

gin to the adJacent ‘surface of the part 6, as by
welding,

Means for limiting the upward movement of
the piston 22 so as to cushion the same is pro-
vided by a spring 23 encircling and carried by
the rod i8 and located within the upper end of
the lower working cylinder 8. A sleeve 24 posi-
tioned between the spring and the rod {8 serves
to,limit the movement of the piston 22 upwardly
by limiting the upward movement of the cylin-
drical plunger i5 in its upward travel and in
this way the piston 22 is prevented from closing
the upper port 4= in the working chamber. The
sleeve 24, as shown, is not immovably mounted
and it will function as illustrated, thus slidably
mounted on the rod {8. If desired, however, it
may be secured at the lowermost end of the rod
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{8, as for example to the upper side of the piston -

body 15. Next adjacent the spring 23, for en-
gaging the upper and lower ends thereof, are
washers or rings, as shown, and which receive the
end thrust of the spring 23 when the latter is
compressed therebetween, as for exarn.ple in the
extreme upper movecment of the rod 8. Such
washers or ririgs are preferably slidable on the
rod 18 and serve tc prevent the spring 23 from
sliding over or being caught upon the fastening
or adjusting screws or nuts of the rod 8.
Apparatus for operating the above mentioned
working parts within the well is provided by
the following equipment, suitably located at the
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earth’s surface as shown in Fig. 5. 26 indicates

a gear-driven unit for operating a standard
pressure pump such as.the following. 26 indi-
cates the wall housing a reciprocating piston 27

. having a piston rod 272 mounted in suitable stuff-

ing box 21°. The space at one side of the piston

is connected by a pipe 28 with the inner tubing 2 .

of the well equipment. The space at the oppo-
site side of the piston 27 is connected by a pipe 29
with the outer space within the tubing i and
exteriorly of the inner tubing 2. A discharge
pipe for storage is indicated at 30 and is con-

-nected to the space at opposite sides of the piston

by pipes 31 and 32, respectively, as considered in
connection with the-space supplied by the pipes
28 and 29. Throttle valves for the pipes 31 and
82 are indicated respectively at 33 and 34 and
these two valves are in turn respectively con-
trolled by mechanism as will be described.
A pipe 35 leading from the pipe 28 to the out-

ward pipe 30 and provided with a pressure relief

valve 3% serves to insure the safe discharge
of oil from the pipe 28 and inner tubing 2 if the
pressure on the working fluid therein becomes
excessive. A similar by-pass pipe is indicated

at 36, extending from the pipe 29 to the pipe -

30 and has a. pressure relief valve indlca.ted
at 365, :

: Means for operating the valves 33 and 34
mcludes a moving arm 37 clamped at its lower.

end’ to the piston rod 21* and coupled at its
upper end to a horizontally extending bar 39 by
means of a link-38. The bar 39 has slots therein
for the reception of offset projections from the
upper end of the connecting levers 33* and 34
attached to and adapted to respectively operate

"the valves 33 and 34 to control the passage

40
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through the pipes 31 and 32.

The general operative function of the appa-
ratus illustrated in Fig. 5 will now be described.
The piston 21 is shown in Fig. 5 as in a neutral
or intermediate position. During theé forward

stroke of the plston 27, that is to the right, as

shown in Fig. 5, it compresses fluid and forces
it through the pxpe 29 into the outside tube 1.
Near the end of the forward stroke of the piston
27 the throttle valve 34 is opened and at the
same time the throttle valve 33 is closed by the

forward motion of the arm 31, the link 38, and,

the ‘horizontally extending bar 39,

When the movement of the piston '21 is in.

the opposite direction, that is to the left as

‘shown in Fig. 5, the throttle valve 33 being closed, .

the pressure is directed through the pipe 28
to the inner tubing 2 within the well thus ap-
plying a pressure to the under face of the power
piston and serving' to raise -oil upwardly in the
space between the pipe | and the pipe 2 and
thence outwardly through the pipe 29. During
this time the throttle valve 34 is open ‘and the
rumped oil.may be discharged through the pipe
30 to storage.

The pressure relief valves 35 and 36+ consti-
tute means to overcome any difference in the
pressure of fluid in the pump 26 and the working
cylinder 8 within the well, extremes of pressure
permitting relief through valves 35% or 38* into
the discharge pipe 30. The pressure relief valves
35® and. 36® should normally be set for 4 slightly
greater pressure than needed to operate the
power piston in the working chamber 3 within
the well.

It is important that the discharge line 30 be
positioned at a level above the cylinder 26 in

J

3

order to insure that there is fluld in the cylinder
26 at all times.
The operation of the pumping parts within the

well will now be described. When pressure is.

applied by the surface apparatus through the

pipe 28 and inner tube 2, fluid is forced through

the lower port #4* and pressure thus applied to
the under face of the piston 22 forcing it up-
ward. During the upward stroke the valve parts
188 and 16 in the plunger 15 will be in the closed
position, and will be lifted up by the action of
the piston -22. At this stage, while the fluid
within the lower working barrel or tube 8 is
moving upward, the suction will also cause the
lowermost valve {1 having the operating parts i2

“and 13 to open and allow the lower end of the

working barrel 8 to fill with fresh material to
be pumped. During the upward stroke of the
piston 22, the fluid being lifted by the phinger
15 will pass through the chamber b, thence up-
wardly through the ducts 6° and past the ball
check valves 69 and thence into the space within
the outer tubing I and between it and the outer
wall of the inner tubing 2, and onward to the
surface. During that time also ahy fluid present

will be moved outwardly through the upper port
4+ and become merged with the oil being passed
upwardly and outwardly from the well.

At the end of the upstroke of the piston 22
the pressure is reversed by the surface equip-

10

15

20

25-
within the working chamber above the piston 22 = -

ment so that pressure is applied through the 4

pipe 28 into the tube {. The action is such as to
interrupt the upward flowing movement of oil
and to send an impulse through the oil down-
ward. Some of the oil enters the opening 42
and exerts pressure on the upper surface of

- the piston 22, movement of the latter forcing the
piston rod -18 and the plunger {5 downwardly,

thus opening the valve parts 15 and 16 and forc-

ing oil from the lower part of the tube 8 into

“the space above the plunger 18.
Referring to the duct' (9 extending through the

- ball valve 20 in the upper end thereof. As shown:
_in Pig. 1.1t will be noted that the outlet port 21

piston rod I8, it ‘may be explained that this
duet provides for the following function. It will

above the plunger 15 through the open upper
end of the latter. Upon downward movement

of the plunger 15, pressure due to the cross-sec- -

tional area of the piston rod 18 is relieved by
the fact that fluid is permitted to escape up-
wardly through the duct 19 and out past the

is apparently closed by reason of the fact that it

. is slightly below the upper end of the encircling

“sleeve 22V,

end of the travel of the piston downwardly. At

all other times and through the major portion

of the travel of the piston 22, the opening 28

is not covered and during the downward move-
ment of the piston 22 oil passing. upwardly
through the duct 19 may be discharged into the’

space beneath the piston 22." The-duct per-

mits relief of pressure which otherwise would

exert a force against the lower end of the pluriger
15 during its downward travel.

However, this is.only at the extreme

In short, the

‘35

40

-be observed that the lower end of the duct 19 is -
- open and in ported communication with the space

55
60 -
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- duct serves to relieve the pressure which would

otherwise be set iip on account of the displace-
ment by the piston rod 18. .

It is important that thé pump. cylinder 26 have
the same displacement as.the power cylinder 3
within the well. .

The equipment described a,bove not only pro-
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vides for the elimination of usual sucker rods,
but also renders unnecessary such surface equip-
ment as jacks and so-called central power units.
The apparatus lends itself readily to use in con-
nection with deep wells having crooked or pe-
culiarly shaped holes by reason of the fact that
the total length of the power piston and piston rod
may be relatively short as compared to equip-
ment having the usual sucker rod. It is note-
worthy that the equipment. provides the use of
two fluid columns and thus requires a minimum
of apparatus. .

I claim: X

1. In g deep well pump, a lower cylinder with
a lifting plunger therein for raising liquid, a pis-
ton rod for transmitting movement to said lift-
ing plunger, a cylindrical power chamber in line
with said rod, a piston within said chamber and
connected to said rod, an outer tubing leading
to the earth’s surface and having walls concen-
tric with said power chamber and in valved com-
munication with said lower cylinder for the dis-
charge passage of oil upwardly, and an inner

‘tube within said outer tubing leading from the

earth’s surface and extending alongside of and

exteriorly of said power chamber and in ported.

communication with said power chamber at a
point beneath said piston, said power cylinder
and said outer tube being in ported communica-
tion at a point above said piston. -

2. In a deep well pump, a lower cylinder with

" a lifting plunger therein for raising liquid, a pis-

ton rod for transmitting movement to said lifting
plunger, a cylindrical power chamber in line with
said rod, a piston within said chamber and con-
nected to said rod, an outer tube leading to the
earth’s surface and having walls concentric with
said power chamber and in valved communication

with said lower cylinder for the discharge pas--

sage of oil upwardly, and an inner tube within
said outer tube leading from the earth’s surface
and in ported communication with said power
chamber at a point beneath said piston, said
power cylinder and said outer tube being in port-
ed communication at a point above said piston,
said inner tube being eccentrically positioned with
respect to said power chamber and the walls of
said inner tube and said power chamber being
in contact in one region and having an opening
extending through both said walls for said ported
communication.

3. In a deep well pump, a lower cylinder with
a lifting plunger therein for raising liquid, a pis-
ton rod for transmitting movement to said lifting
plunger, a cylindrical power chamber in line with
said rod, a piston within said chamber and con-
nected to said rod, an outer tubing leading to the
earth’s surface and having walls concentric with
sald power chamber and in valved communica-

- tion with said lower cylinder for the discharge

passage of oil upwardly, and an inner tube within
said outer tubing leading from the earth’s surface
and in ported communication with said power
chamber at a point beneath said piston, said
power cylinder and said outer tube being in ported
communication at a point above said piston, the
upper end of said power chamber extending

across a substantial area of the bore of-said in- -

ner tube and being located above and in the near
region of said point of ported communication.

4. In a tleep well pump, a lower cylinder with
a lifting plunger therein for raising liquid, a pis-
ton rod for transmitting movement of said lift-
ing plunger, a cylindrical power chamber in line
with said rod, a piston within said chamber and

2,180,366

connected to said rod, an outer tube leading to
the earth’s surface .and having walls concentric
with said power chamber and in valved communi-
cation with said lower cylinder for the discharge
passage of oil upwardly, and an inner tube within
said outfer tube leading from the earth’s surface
and in ported communication with said power

" chamber at a point beneath said piston, said
power cylinder and said outer tube being in ported.

communication at a point above said piston, said
inner tube being eccentrically positioned with
respect to said power chamber and the walls of
said inner tube and said power chamber being
in contact in one region and having an opening
extending through both said walls for said ported
communication, the upper end of said power
chamber extending across a substantial area of
the bore of said inner tube and being located
above and in the near region of said point of
ported communication.

5. In a deep well pump, a lower cylinder with
a lifting plunger therein for raising liquid, a pis-
ton rod for transmitting movement to said lift-
ing plunger, a cylindrical power chamber in line
with said rod; a piston within said chamber and
connected to said rod, an outer tubing leading
to the earth’s surface and having walls concen-
tric with said power chamber and in valved com-
munication with said lower cylinder for the dis-
charge passage of oil upwardly, an inner tube
within said outer tubing leading from the earth’s

[

20

surface and extending alongside of and exteriorly

of said power chamber and in ported communi-
cation with said power chamber at a point be-
neath said piston, said power cylinder-and said
outer tube being in ported communication at a
point above said piston, and operating means for
applying pressure alternately to the liquid within

said outer tube and said inner tube whereby said -

piston is moved respectively downwardly and up-
wardly to correspondingly admit oil above said
lifting plunger and to raise the latter.

6. In a deep well pump, a lower cylinder with a
lifting plunger therein for raising liquid, a piston
rod for transmitting movement to said lifting
plunger, a cylindrical power chamber in line with
said rod, a piston within said chamber and con-
nected to said rod, an outer tubing leading to the
earth’s surface and having walls concentric with
said power chamber and in valved communication

with said lower cylinder for the discharge passage N

of oil upwardly, an inner tube within said outer

‘tubing leading from the earth’s surface and in

ported communication with said power chamber
at a point beneath said piston, said power cylin-
der and said outer tube being in ported commu-
nication at a point above said piston, and operat-
ing means for applying pressure alternately to
the liquid within said outer tube and said inner
tube whereby said piston is moved respectively
downwardly and upwardly to correspondingly ad-
mit -oil above said lifting plunger and to raise the
latter, said inner tube being eccentrically posi-
tioned with respect to said power chamber and
the walls of said inner tube and said power cham-
ber being in contact in one region and having an
opening extending through both said walls for
said ported communication.

7. In a deep well pump, a lower cylindér with

‘a lifting plunger therein for raising liquid, a pis-
‘ton rod for transmitting movement to said lifting

plunger, a cylindrical power chamber in line with
said rod, a piston within said chamber and con-
nected to said rod, an outer tubing leading to the
earth’s surface and having walls concentric with

40
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said power chamber and in valved communica-

tion with said lower cylinder for the discharge
passage of oil upwardly, an inner tube within said
outer tubing leading from the earth’s surface and
in ported communication with said power cham-
ber at a point beneath said piston, said power cyl-
inder and said outer tube being in ported com-
munication at a point above said piston, and op-
erating means for applying pressure alternate-

1y to the liquid within said outer tube and said .

inner tube whereby said piston is moved respec-
tively downwardly and upwardly to correspond-
ingly admit oil above sald lifting plunger and to
raise the latter, the upper end of said power
chamber extending across 'a substantial area of
the bore-of said inner tube and being located
above and in the near region of said point of
ported communication.

8. In g deep well pump, & lower cylinder with &
lifting plunger therein for raising lquid, a piston
rod for transmitting movement to said lifting

. said rod, a piston within said chamber and con-

30
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nected to said rod, an outer tubing leading to the
earth’s surface and having walls concentric with
said power chamber and in valved communication
with said lower cylinder for the discharge passage

of oil upwardly, an inner tube within said oufer
tubing leading from the earth’s surface and in-
ported communication with said power chamber:

at a point beneath said piston, said power cylin-
der and said outer tube being in ported commun-

ication at & point above said piston, and operat-

ing means for applying pressure alternately to

the Hquid within said outer tube and said inner-
tube whereby said piston is moved respectively .
-downwardly and upwardly to correspondingly ad-

mit oil above said lifting plunger and to raise the
latter, said inner tube heing eccentrically- posi-

‘tioned with respect to said power chamber and
the walls of said inner tube and said power

chamber being in contact in one region and hav-

ing an opening extending through both said walls -
" for said ported communication, the upper ‘end-of

said power chamber extending a.cross ‘s substan-
tial area of the bore of said inner tube and being

Jocated above and in the near region of said pdint

of ported communication.

9. In a deep well pump,a lower cylinder with a
lifting plunger therein for raising Iiquid, a ‘pis-
ton rod for transmitting movement to sald Hft-
ing plunger, a cylindrical power chamber “in line
with said rod, a piston within said. chamber and

connected to said rod, an outer tubing leading to-

the earth’s surface and having walls concentric

-with said power chamber and in-valved communi-
. cation with said lower cylinder for the dlscha.rge ’

" passage of 6il upwardly, and an inner tube within

said outer tubing leading from the earth’s sur-
face and in ported communication with said pow-
er chamber at a point beneath said piston, said

" ‘power cylinder "and said outer tube being in

65
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ported communication at a point above said pis-
ton, said piston rod beihg tubular and providing

-a passageway lengthwisé thereof in ported com-"

munication with the space above sald lifting
plunger and the space beneath said piston,and a
valve adapted to permit upward movement of

liquid through said - passageway and prevent
downward movement of liquid therethrough dur- -

ing the downward movement of said piston rod.
10. Ina deep well pump, a lower cylinder with
a lifting plunger therein for raising liquid, a

' piston rod for transm1tting movement to said

75

liftmg plunger, a cylindrical power chamber in

5

line with said rod, & piston within said chamber
and connected to said rod, an outer tube leading
to the earth’s surface and having walls concentric
with said powér chamber and in valved com-
munication with said lower cylinder for the. dis-
charge passage of oil upwardly, and an inner

tube within said outer .tube leading from the.

earth’s surface and in ported commumcatlon with

.'said power chamber at a point beneath said pis-

ton, said power cylinder and said outer tube being '

‘in ported communication at a point above said

piston, said inner tube being: eccentrically posi-
tioned with respect. to said power chamber and

“the walls of said inner tube and said power cham-

ber being in. contact in one region and having an
opening extending through both said walls for -

said ported communication, said piston rod be-’
ing tubular and providinga passagewaylengthwise

thereof in ported communication with the space:
. above said lifting plunger and the space beneath
said piston, and a valve adapted to permit up-

ward movement of liquid through said passage-
way and prevent downward movement -of liquid
therethrough during the downward mqvement of
said piston rod.

11. In.a deep well pump, a 10Wer cylinder with .

8 lifting plunger therein for raising liquid, a pis-
ton rod for tra.nsmittmg movement to said lifting
plunger, a cylindrical power chamber in line with
said rod, a piston within said chamber and con-

nected to said rod, an'outer ‘tubing leading to the

earth’s surface and having walls concentric with-

- sald power chamber and in valved communica~-

tion with said lower cylinder for the discharge

passage of-oil upwardly, and an inner tube with- .

in said outer tubing leading from the earth’s sur-
face and in ported communication with said pow-
er chamber at a point beneath said piston, said.

"power cylinder and said outer tube being in

ported communication at a point above said pis-

" ton, the upper end of said power chamber ex-

tending across a substantial area of the bore of
said inner tube and being located above and in
the near region of said point of ported com-

‘munication, sald piston rod being tubular ‘and

prowding a passageway lengthwise thereof in
ported communication with the space above said

- lifting plunger and the space beneath said piston,

and a valve adapted to permit upward movement

of liquid through said passageway and prevent

downward movement of liquid therethrough
durlng the downward movement of sa,id piston
rod.

12. In a deep well pump, a lower cylmder ‘with
a lifting plunger therein for raising liquid, & ‘pis-
ton rod for transmitting mevement of: said lif-~

_ing plunger, a cylindrical power chamber in line

with said rod, a piston within said chamber- and
connected to said Tod; an outer tube leading to
the earth’s surface eénd having walls concentric

_ with said power chamber and in valved eommuni-

cation with said lower cylinder for the discharge
passage of oil upward]y, and an inner, tube with-
in said outer tube leading from, the ea.rth’s sur-

L]

tace and. in ported communication with said

- power cha.mber at-a point beneath said piston,
+ sald power cylinder and said outer tube being

in ported communication at a point above said
piston, cald inner tube being eceentrically posi-

‘tioned with respect to said power chamber and {

the walls of said inner tube and said power

chamber being in contact in one region and hav~
. ihg an opening extending through both said walls

for 'said ported communication, fhe upper end of
said power chamber extendmg ACross & substa.n-
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tial area of the bore of said inner tube and be-
ing located above and i the near region of said
point of ported communication, said piston rod
being tubular and providing a passageway length-

. wise thereof in ported communication with the

space above said lifting plunger and the space
beneath said piston, and a valve adapted to per-
mit upward movement of liquid through said pas-
sageway and prevent downward movement of lig-
uid therethrough during the downward move-
ment of said piston rod.

13. In a deep well pump, a lower cylmder w1th
& lifting plunger therein for raising liquid, a pis-
ton rod for transmitting movement to said lift-
ing plunger, a cylindrical power chamber in line

. with said rod, a piston within said chamber and

* der and said outer tube being in ported communi- -

connected to said rod, an outer tubing leading to
the earth’s surface and having walls concentric
with said power chamber and in valved communi-
cation with said lower cylinder for the discharge
of oil upwardly, an inner tube within said outer
tubing leading from the earth’s surface and in
ported communication with said power chamber
at a point beneath said piston, said power cylin-

cation at a point. above said piston, and operat-
ing means for applying pressure alternately to
the liquid within said outer tube and said inner
tube whereby said piston is moved respectively
downwardly and upwardly to correspondingly ad-
mit oil above said lifting plunger and to raise
the latter, said piston rod being tubular and
providing a passageway lengthwise thereof in
ported communication with the space above said
lifting® plunger and the space beneath said pis-
ton, and a valve adapted to permit upward move-

ment of liquid through said passageway and pre-

vent downward movement of liquid therethrough
during the downward movement of said piston
rod.

14, In a deep well pump, a lower cy]i:nder with
a lifting plunger therein for raising liquid, a pis-

- ton rod for transmitting movement to said lift-
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ing plunger, & cylindrical power chamber in line
with said rod, a piston within said chamber and
connected to said rod, an outer tubing leading
to the earth’s surface and having walls concen-
tric with said power chamber and in valved com-
munication with said lower eylinder for the dis-
charge passage of oil upwardly, an inner tube
within said outer tubing leading from the earth’s

surface and in ported communication with said
power chamber at a point beneath said piston,
said power cylinder and said outer tube being in
ported communication at-a point above said pis-
ton, and operating means for applying pressure
alternately to the liquid within said outer tube
and said inner tube whereby said piston is moved
respectively downwardly and upwardly to corre-
spondingly admit oil above sald lifting plunger
and fo raise the latter, said inner tube being; ec-
centrically positioned with respect to said power
chamber and the walls of said inner tube and
said power chamber being in contact in one re-
gion and having an opening extending through
both said walls for said ported communication,
said piston rod being tubular and. providing a pas-

“sageway lengthwise thereof in ported communi-

cation with the space above sald lifting plunger
and the space beneath said piston, and a valve
adapted to permit upward movement of liquid
through said passageway and prevent downward
movement of lquid therethrough during the
downiward movement of said piston rod.
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15. In a deep well pump, a lower cylinder with
a lifting plunger therein for raising liquid, a pis-
ton rod for transmitting movement to said lift-
ing plunger, a cylindrical power chamber in line
with said rod, a piston within said chamber and
connected to said rod, an outer tubing leading
to the earth’s surface and having walls concen-
tric with said power chamber and in valved com-
munication with said lower cylinder for the dis-
charge passage of oil upwardly, an inner tube
within said outer tubing leading from the earth’s
surface and in ported communication with said
power chamber at 2 point beneath said piston,
said power cylinder and said outer tube being in
ported communication at a point above said pis-
ton, and operating means for applying pressure
alternately to the liquid within said outer tube
and said inner tube whereby said piston is moved

respectively downwardly and upwardly to cor-

respondingly admit oil above said lifting plunger
and to raise the latter, the upper end of said
power chamber extending across a substantial
area of the bore of said inner tube and being
located above and in the near region of said point
of ported communication, said piston rod being
tubular and providing a passageway lengthwise
thereof in ported communication with the space
above said lifting plunger and the space beneath
said piston, and a valve adapted to permit upward
movement of liquid through said passageway and
prevent downward movement of liquid there-
through during the downward movement of said
piston rod.

16. In a deep well pump, a lower cylinder with
a lifting plunger therein for raising liquid, a pis-
ton rod for transmitting movement to said lift-
ing plunger, a cylindrical power chamber in line
with said rod, a piston within said chamber and
connected to said rod, an outer tubing leading

to the earth’s surface and having walls concen-

tric with said power chamber and in valved com-
munication with said lower cylinder for the dis-
charge passage of oil upwardly, an inner tube
within said outer tubing leading from. the earth’s

surface 'and in ported communication with said

power chamber at a point beneath said piston,
said power cylinder and said outer tube being in
ported communication at a point above said pis-
ton, and operating means for applying pressure
alternately to the liquid within said outer tube
and said inner tube whereby said piston is moved
respectively downwardly and upwardly to corre-

“spondingly admit oil above said lifting plunger
- and to raise the latter, said inner tube being ec-

centrically positioned with respect to said power
chamber and the walls of said inner tube and
said power chamber being in contact in one
region and having an opening extending through
both said walls for said ported communication,
the upper end of said power chamber extending
across a substantial area of the bore of said inner
tube and being located above and in the ‘near
region of said point of ported communication,
said piston rod being tubular and providing a
passageway lengthwise thereof in ported - com-

munication with the space above said lifting

plunger and the space beneath said piston, and

" 8 valve adapted to permit upward movement of

liquid through raid passageway and prevent
downward movement of liquid therethrough dur-
mg the downwa,rd movement of said piston rod

CONRAD REICHERT

20

25

30

35

40

70



