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" The inveéntion relates to new and useful im-
provements in pumping apparatus. -
. One object of the invention is to provide an
improved apparatus for operating the usual re-
ciprocating, well pump, which apparatus is actu-
ated by a pressure fluid, whereby the use of &
pump jack, or other mechanical pumping unit, .
together with the cost of -operation and main-
tenance thereof, is eliminated.. -

An iniportant object of thea invention is to pro-
vide an improved pumping apparatus which is
arranged to be lowered into a well in close prox-
imity to the well pump and which is adapted to.

pump within the bore; thereby making the ap-

. paratus adaptable to various types of -wells.

(2]

be operated from the surface by a pressure fluid, -

_ whereby the usual elongate pump rods and
pumping units at the surface, are eliminated.

Another. object of the invention is to provide

an improved pumping apparatus, wherein a re-:

ciprocating piston is attached to the usual well

pump, with means for applying a fluid pressure to

15

A construction designed to carry out the in-
vention will be hereinafter described, together
with other features of the invention. R

The invention will be more readily understood

‘from a reading of the following specification and

by reference to the accompanying drawings, in-
which an example of the invention is shown, and
wherein: v : '
. Pigure 1 is a view, partly in elevation and
partly in section, and showing the upper portion
of an apparatus, constructed in accordance with
the invention, and mounted within a well tubing,
Figure 2 is a continuation of Figure 1 showing

the lower portion of the device, :

20

. the piston to raise the same and thereby im- -

 part:an upstroke to thé well pump; the down-
stroke of said pump occurring by gravity, when
the pressure below sald piston is released, where-~
by operating costs are minimized and. efficient
pumping is accomplished.

A particular object of the invention is to pro-
vide an improved apparatus, of the character
described, wherein the admittance and release of
. pressure to the operating piston is controlled by a

25
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single- sliding valve, which is actuated with a -

snap action, whereby the direction of movement
or stroke of the piston and the well pump con-
nected thereto is positively and abruptly changed
to eliminate inertia interfering with the oper-
ation of the apparatus. :
A turther object of the
an improved pumping apparatus, wherein the
" stroke of the well pump is fixed and also where-
in means for absorbing the shock on the down-
stroke of the pump plunger is provided so as to
" insure smooth operation with minimum wear.
Still. another objeet of the invention is to pro-
vide an: improved pumping apparatus which is

so constructed that it may be run into or re- .

moved from a well bore on a wire line, whereby
the time and labor necessary to position the de-
viee within said well bore is minimized. ’

© A still further object of the invention is to
_provide an improved well pumping apparatus
which 1s so arranged that it may be lowered into
the well bore and operated by a fluid pressure
from the surface; or, if desired, it may be lo-
cated at the surface and connected with the well '

invention is to provide

" stroke of the piston,

35
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Figure 3 is a transverse, vertical, sectional view
on an enlarged scale of the upper portion of the
device, . . -

PFigure 4 is a continuation .of Figure 3 showing -
the central portion of said device, " o

Figure 5 is a continuation of Figure 4 and
showing the lower portion of the device, .

‘Figures 6, 7 and 8 are views similar to Fig-
ures 3, 4 and 5 and showing the valve in its
other position, ’ )

+ Pigure 9 is a horizontal, cross-sectional view

.taken on the line 8—8 of Figure 6,

Figure 10 is a horizontal, cross-sectional view
taken on the line 10—10 of Figure 5, ) '

Figure 11 is an enlarged, transverse, vertical,
sectional view of the control valve and showing
the same in a lowered position during the up-

“Figure 12 is a similai view with the valve
member raised during the downstroke of the

- piston, :

Pigure 13 is a partial isometric view of the
valve member, : o S
_Figure 14 is a horizontal, cross-sectional view .
taken on the line 18—(4 of Figure 11, -
Figure 15 is a horizontal, cross-sectional view
taken on the line 15—I15 of Figure 12, L
Figure 16 is a view, partly in elevation and
partly in section, and showing the apparatus as

- connected directly in the tubing string,

Figure 17 is a view similar to Figure 11 and

- showing a modified form of control valve, with

50

the valve member in a lowered position, -
Figure 18 is.a view similar to Figure 17 with
the valve member in a raised position,

.. Figure 19 is a partial isometric view of the -

. valve member shown in Figures 17 and 18,

55

Figure 20 is a horizontal, cross-sectional view
-taken on the line 20—28 of Figure 17, B



2

Figure 2l is a hor1zontal cross-sectional view
taken on the line 2§—21 of Figure 17,

Figure 22 is a horizontal, cross- sectional view
taken on the line 22—22 of Figure 18,

Figure 23 is a transverse, vertical, sectional
view showing a modified method of connecting
the upper end of the cylinder wherein the oper-
ating piston reciprocates, )

Figure 24 is a horizontal, cross-sectional view
taken on the line 2§—24 of Pigure 23,

Figure 25 is a horizontal, cross-sectional view
taken on the line 2525 of Figure 23,

10

Figure 26 is a view, partly in elevation and ‘

partly in section, and showing a modified form
of apparatus particularly adapted for use at the
surface of the well,

Figure 27 is a tfransverse, vertical, sectional
view of a modified form of valve for use in the
form shown in Figure 26.

Figure 28 is a view, partly in elevation and
partly in section, showing an apparatus, con-
structed in accordance with the invention, and
mounted within a well tubing,

Figure 29 is a view, partly in elevation and
partly in section, showing the apparatus as con-
-nected directly in the tubing string, 2and mounted
within a well casing.-

Figure 30 is a schematic, transverse, verticel,
sectional view of the apparatus with certain de-
tails of construction omitted and showing the
position of the valve on the upward travel of
the piston, and

Figure 31 is a view similar to Figure 39, show-
ing the position of the valve on the downward
travel of the piston.

In the drawings (Figures 1 and 2), the numer-
al {8 designates the usual well casing which . .ex-
tends substantially throughout the well bore.
The lower end of the casing is open, whereby
the well fluids may enter said casing and fow
upwardly therein. The well &+bing t§ extends
axially through the well casing, being suspend-
ed from a tubing hanger, or other support (not
shown) at the surface and the lower end of said
tubing terminates at a point above the lower
end of the casing. A.suitable packer (2 sur-
rounds the lower end of the tubing (Figure 2)
and engages the wall of the well casing so as to
pack off the annular space:-between the tubing
and casing. Above the packer, a seating collar
13 is connected in the tubing (¥ and is provided
with an internal, annular, beveled seat 14.

The improved pumping apparatus A is arranged
to be lowered into the .well tubing, as will be
hereinafter explained, and includes a seating nip-
ple 5, This nipple has its outer surface bev-

eled complementary to the inclination of the:

seat 14, whereby when the apparatus A is low-
ered-into the tubing, the nipple is arranged to
engage the seat to support said apparatus in the
‘tubing.

15
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coliar and a nut 22 screwed onto the lower por-
tion -of the shank. Three cups have been shown
but any desired number may be employed and,
as “illustrated, the lowermost cup is . inverted,
whereby a seal in both directions between the
shank and the well tubing is had.

The lower end of the shank is connected by
a coupling 23 with the upper end of a cylindrical
head or block 24 which head has a plurality of
vertical passages 25 extending therethrough. A

coupling collar 26 is threaded onto the exterior

of the head and has its lower end receiving an
elongate sleeve 27 which extends axially within
the tubing 1f. The outer diameter of the sleeve .
is less than the.inner diameter of the tubing,

. whereby an annular space 28 is formed therebe-

20

- per end of said sleeve.

30
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‘The apba.ratus mcludes an elongate perforated

pipe section 16 which is located at the upper
.portion of the same (Figure 3) and this pipe sec-
tion has. a fishing neck 71 of the usual con-
struction at its upper end, whereby a suitable

tool (not shown) may be utilized to raise and

lower the apparatus in the tubing.
end of the pipe section 16 is threaded into the
upper end. of a swaged coupling collar 18, which
collar has a depending tubular shank 9 prefer-
ably made integral therewith. . Pressure actuated

_ packing cups 20 surround the shank and erigage -

the wall of the tubing, being confined on said
shank between an' external shoulder 2! on the

The lower-

75

tween. The bottom of the head has a reduced
collar 29 depending therefrom and preferably’
made integral therewith and, as clearly shown
in Pigure 3, the collar is of a smaller diameter
than the sleeve 27 and is disposed within the up-
The collar 29 has external
screw threads thereon whereby the upper end of
& cylinder 38 may be connected thereto. The cyl-
inder extends axially substantially throughout
the length of the sleeve-and is of a smaller di-
ameter to provide an annular space 3f therebe-
tween. An axial bore .32 extends upwardly
through the collar 29 and also partially through
the head or block 24 and the lower end of said
bore communicates with the interior of the cyl-
inder 30. Radial ports 33 extend through the
head, being located between the vertical pas-
sages 25 and establish a communication between
the upper end of the bore 32 and the annular
space 28 between the sleeve 27 and well tubing
I, whereby fluid may flow from the cylinder 38
through the bore 32 and ports 33 and into the
well tubing.

When the apparatus is in position within the
well tubing {1, it is manifest that fluid intro-
duced under pressure from the surface may
flow downwardly through said tubing and will
enter the perforated section of pipe {6. The fluid
cannot by-pass the pipe because of the packing
cups 20 immediately therebelow and, thus, the
pressure fluid is directed into the pipe and flows
downwardly through the collar {8 and bore of
the shank (9, after which it passes into the
coupling 23 above the head 24. The fluid then
flows through the vertical passages 25 in said
head and enters the upper end of the sleeve. 21,
flowing downwardly through said sleeve in the
annular space 31 between said sleeve and the
cyhnder 30. In this manner, a pressure fluid

‘introduced into the upper end of the tubing is .

conducted to the sleeve .27 so as to flow down-

“wardly therethrough.

‘The lower end of the sleeve 27 is connected by

‘a coupling 34 with the upper end of an annular

valve body 385, which body has its lower end con-
nected to the upper end of an elongate tubular
sleeve 21'. The sleeve 21’ -extends axially
through the well tubing and has its lower end
connected to a stuffing box B, as will be ex-"
plained. The valve body has an axial bore 36
which is formed with an internal, annular, bev-
eled seat 37 therein and a tubular valve mem-
ber 38 is slidable in the bore above the seat. The
lower end of. the valvé member is beveled com-
plementary to the inclination of the seat so as
to engage the same and prevent a flow thereby.
An upstanding collar 39 is preferably formed

" integral with the valve body and the diameter of
‘this collar is less than the internal diameter of




" through (Figure 3).
however disengages its upper end from.the up-

~ face through the well tubing 1.

- the well pump, as will be explained.

2273,349 : : ‘ 3

- the sleeve 21 to which the valve body is connect-
ed, whereby said collar’ projects upwardly into’
The bore of the .
~ collar 39 receives the lower end of a complemen-:

the lower end of the sleeve.

tary collar 40 which is threaded onto the lower

) When the valve. member 38isina lowered po-

" sition, the pressure fluid in the -annular space

end of the cylinder 30 and, with this arrange-

- ment, the cylinder is suspended from its upper

end through attachment with the collar.29 on
the head 24,
alinement with the sleeve by the collar 40 en-
gaging within the upstanding collar 3% on the
valve body 35. :

The upstanding collar 39 is prov1ded with a

munication between the interior of the sleeve 2T
and the interior of the collar. Since the collar

. communicates with. the bore of the cylinder 30,

it is manifest that fluid from the annular space

- 31 between.the exterior of the cylinder and the
" sleeve, may flow through the ports 41 and there-
"by enter the interior of the cylinder,

The lower edge of the collar 40 which is at- ’

tached to the cylinder 30 is inclined to form a
seat 42 which seat is adapted to be engaged by
the upper beveled end of the slidable valve mem-
ber 38. When the member is in engagement
with the seat 42 (Figure 7), its lower end is
raised from the seat 37 formed within the bore
of the valve body 35. In such position, a flow of
fluid from the annular space 3f between the cyl-

inder 30 and sleeve 27 to the interior of the cyl-

inder 30 is prevented. As the valve member
moves upwardly from the seat 37 to engage the
seat 42, its lower end uncovers radial ports 43
which extend through the valve body from the
bore thereof. .The ports are located immediately

its lower end being held in axial

10

" 27 and well tubing f1.

- plurality of inlet ports 41 which establish a com=~ - -

15
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. 31, between the.sleeve 21 and cylinder 30 may
enter the lower end of the cylinder through the -

ports 41 so as to act against the underside of the .
piston 45. Such pressure acts to raise the pis-
ton in the cylinder and thus lift the piston rod
therewith. Any fluid above the piston is forced
upwardly through the bore 32 in the collar 29
and then outwardly through the radial ports 33
and into the annular space 28 between the sleeve
: 1 " This fluid passes down-’
wardly through'the space 28 and escapes there-
from into the well casing (0 through the perfo-*

rations 44 in said tubing.

When the piston 45 has reached the top of its
stroke, the valve member 38 is raised so as to en-
gage the seat 42 and thereby cut off the commu-
nication ‘between the space 3f and the interior of
the cylinder. As the valve member is raised to
engage the seat 42, its lower end disengages the

- seat 37 within the bore of the valve body 35 and

25

the radial bleeder ports 43, are uncovered. The
fluid below the piston 45 may then drain from

_the cylinder 30 through these ports and into the

- annular space 28, from where it may flow into .
~ the casing 10 through the perforations 44. As’

the fluid flows from the cylinder 30, the piston
45 ' falls by gravity until it has completed its
downstroke. During such downstroke, fluid may
be drawn into the upper end of the cylinder 30
through the radial ports 33 and bore 32. Upon
completion of the downstroke, the valve member

" 38 is again lowered to engage the seat 37 to again

35

- 42, whereby the pressure fluid from the annular '

above the seat 37 and when uncovered, establish

a communication between the bore of the valve

body and the exterior of said body.  As clearly .‘

shown in Pigure 7, the well tubing 1. extends

downwardly past the valve body and thus fluid .

from within the bore of said valve body may flow

through the ports 43 and into.the annular space .

28 between the tubing and body. From-the tub-

- ing, this fluid may escape irito the casing through

perforations 44 provided for the purpose in the
well tubing. When the valve member 38 is in
its lowered position engaging- the seat 31, the
ports 43 are closed to prevent a flow there-
+Such lowering of the valve,

per seat 42, whereby flow.from the sleeve 27 to
the cylinder 30 is permitted through the ports 41.
From the foregoing, it will be manifest that

the valve member 38 controls the admittance to’

and escape of fluid from the interior of the cyl-

inder 30 and, as explained, this fluid is under

pressure, having .been introduced from the sur-
A piston 45

. mounted to reciprocate within the cylinder 39
and the pressure fluid introduced from the sur-

ton rod #6 has its upper end connected to the

- piston and extends axially through the cylinder

30, tubular valve member 38, sleeve 271’ and stuff-
ing box B, and has its lower end connected with
For guiding
the piston rod axially through the valve member

‘38, said member has a transverse web or parti-
" tion 47 therein, which web has a central open-

ing through which the rod extends. The web
also has additional openings 48 therein, whereby
an uninterrupted flow through the member may
oceur. -

49

cover the ports 43 and also to disengage the seat

space 31 is again admitted to the cylinder to
raise the piston and repeat the operation.

For sliding the valve member 38 from one po-
sition to another to reciprocate the piston 45, as
described, an elongate sleeve 48 is slidable on the.

"upper end of the piston rod 46 below the piston.

The- upper end of the sleeve is spaced from the

-piston by a coiled spring 50 which surrcunds the

45

rod and which is confined between the flanged
upper end of the sleeve and the underside of the

. piston. A second elongate sleeve 51 surrounds the

50

58

rod and has its upper end telescoping the lower
end of the sleeve 49. A coiled spring 52 surrounds
the rod and is located within the bore of the
lower sleeve 51, with its upper end engaging the

lower edge of the upper sleeve 4. The lower end . .

of the spring 52 rests on an internal shoulder 53
formed at the lower end of the lJower sleeve and
exerts its pressure to constantly urge the tele-
scoping sleeves apart. Separation-of the sleeves
49 and 51 is prevented by a collar 54 secured on

- the rod and, manifestly, the'spring 52 normally

40

. face is utilized to reciprocate this piston. . A pis- - '

a5

holds the lower sleeve 5! in engagement with the -
collar 54, as shown in Figure 7. The extreme
lower end of the sleeve §1 is formed with radial
lugs or projections §51’. The telescoping sleeves
49 and 5{ are utilized to lower the valve member -
38 at the completlon of the downstroke of: the
piston 45. -

For ralsmg the va]ve member 38 at the. com-

pletion of the upstroke of the piston, an elongate .

" sleeve 55, similar to the sleeve 49, is slidable on

70

the lower end of the piston rod 46 (Figures 4 and -
5), being supported on a collar 56 which is se- -

i cured to said Tod. The upper end of the sleeve.

telescopes the lower end of a second elongate
sleeve: §1, which is similar to the sleeve 51, and
a coiled spring 98 is.confined with the bore of this
sleeve. The spring urges the upper end of the
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sleeve 51 into engagemernt with a collar §9 on
the piston rod. The upper end of said sleeve is
formed with radial lugs 66.

With the piston 45 at the lower end of its down-
stroke, the parts are in the’ position shown in
Figures 3 to 5 and, in such position, the lugs 5{’
 on the sleeve 51 are engaging the top of the web
47 within the valve member. The collar 54 is
. within the axial opening in said web and is spaced
from the sleeve, having been moved to this posi-
tion on the lowering of the valve member 38,
which lowering has just previously occurred. The
pressure fluid which is introduced into the tubing
at the surface is within the annular space 31 and
may flow into the cylinder 20 to raise the piston
85, as-has been explained. As the piston moves
upwardly, the piston rod £6 travels therewith,
thereby raising the sleeve 5{ from the web of the
valve member 33. As the sleeve 5! moves away
from the web, the spring 52 immediately moves
the sleeve into contact with the collar 34 and the
sleeve remains in this position until the comple-
~ tion of the downstroke.

10

15

20

As the upstroke continues, the sleeve Bl is -

moved upwardly away from the valve member 38,

while the sleeves 57 and %8 below sald member
are moved toward the same. During the up-
stroke, the pressure of the fiuid is acting against
the effective cross-sectional area of the  valve
member, this area being the upper edge thereof,
and thus, the member is held in its lowered posi-
tion éngaging the seat 37. As the piston nears the
uppet end of its upstroke, the collar 5§ above the
sleeve 57 enters the axial opening in the web 47
of the valve member and the lugs 60 on the upper
end of said sleeve contact the web. When this
occurs, further movement of the sleeve BY is re-
sisted by the pressure holding the valve member
38 lowered, and continued upward movement of
the piston 45 and rod 46 causes upward move-
ment or telescoping of the lower sleeve 55 rela-
tive to the upper sleeve §1, thereby resulting in a
compression of the coiled spring §8 confined be-
tween the sleeves’ This spring is acting to urge
the sleeve BT upwardly and as soon as the spring

has been compressed sufficienily to overcome the

pressure holding the valve member 38 lowered,
said valve member is moved upwardly to engage
the seat 42. This movement is rapid for, ob-
viously, the spring tension must reach a critical
point sufficient to overcome the pressure acting
downwardly.on the valve member and, therefore,
a snap action is imparted to the member. -

As soon as the member 38 moves upwardly
(Figure 7), the relief ports 43 in the valve body
are uncovered to permit the fluid to drain from
the cylinder 30 and allow the piston 45 and rod
to move downwardly by gravity. During this
-downstroke, the valve member is held in a raised
position by the pressure therebelow, as well as
by the pressure within the annular space 28 out-
side the cylinder, which latter pressure acts
against the underside of an external, overhang-

ing flange 384 which is formed on the upper end"

of the valve member 38.

The downstroke of the piston 45 and rod con-
tinues until the lower end of the sleeve 51 strikes
the web ‘and the coiled spring 52 is compressed
sufficiently to overcome the pressure holding the
valve member raised. When this occurs, the
member is returned to a-lowered position to again

25
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- gide of the piston.
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makes it possible to operate the valve with a snap
action to abruptly change the direction of move-

‘ment of the piston 45. By varying the position

of the sleeves on the piston rod-and also by vary-
ing the tension of the springs 52 and 58, the
length of the piston stroke may be changed.
For absorbing the shock and for assuring a
smooth downstroke of the piston 4% and rod 46,
a shock absorber is connected to the lower end
of the piston rod. This shock absorber (Figure 5)
includes a piston 61 which has the lower end of
the rod 46 threaded axially therein. The piston is
movable in g cylinder §2 which extends axially
through the sleeve 21* depending from the valve
body 35. The lower end of the cylinder 62 is
threaded onto an upstanding collar 63 which is
preferably formed integral with the upper end
of the body 84 of the stuffing box. The cylinder
has perforations §8 in its lower portion and has
a length greater than the stroke of the piston 85
and rod 48, the open upper end of said cylinder
terminating short of the valve body 3% (Figure 4).
Vertical passages 38 extend through the piston
81 and their lower ends are normally closed by
2, slidable valve disk §7 which seats on the under-
The valve disk is mounted on
o stem 68 which has an enlarged head 69 at its
lower end and & coiled spring surrounding the
stem is confined between the head and disk and
constantly urges the disk to a seated position.
Uponn the upstroke of the piston 45 and rod
48, the shock absorber piston 8f moves upward-

- Iy in its cylinder and fluid from within the sleeve

35

40
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27" entérs the cylinder 62 below the piston
through the perforations 8. If there is a fluid
head above the piston 6! which might interfere
with the upward movement thereof, the valve
disk 87 is unseated to allow a by-pass of fluid
past said piston and, thus, it is assured that when
the upstroke is completed, fluid is within the

‘cylinder 62 below the piston 61.

As the downstroke begins, the piston 6! moves
downwardly in its cylinder and forces the fluid
therebelow from the eylinder through the per-
forations 85. At the start of the downstroke,

. all of the perforations are below the piston 6

but as said piston moves downwardly some of
the openings are closed as fluid outlet. Mani-
festly, the piston 61 and rod 46 cannot fall any
faster than the fluid can escape.from the cyl-
inder and, therefore, the rod 46 is lowered grad-
ually. Since the outlets 65 are restricted as the
piston 61 moves through the cylinder, the lower-
ing of-the rod 46 and operating piston 45 at-
tached thereto is gradually slowed until said rod

*.and piston finally stop at the end of the down-

60

stroke. In this manner, smooth operation is as-

. sured.

From the foregomg, it will be seen that the
piston’ 45 is reciprocated in the cylinder 30 by

.the auxiliary pressure fluid which is introduced

into the tubing Il at the surface, the. valve mem-

. ber 38 ¢ontrolling the admxttance of the pressure

65

70

close the relief ports 43 and to again admit the =

pressure fluid to the qylmder 30 and raise the
piston 45. 'The provision of the telescoping
sleeves above and below the valve member - 38

75

fluid to the cyllnder For connecting the piston
rod 46 to a well pump C (Figure 2) so as to’ op-
erate the same as said rod reciprocates, a con-
necting rod 7! (Figures'5 and 8) has its upper
end threaded into the head 69 which is secured
to the shock absorbing piston 64. Since the low-
er end of the piston rod 46 is fasfened to the
piston, said piston forms a coupling between
the rod 46 and connecting rod 1i. The connect-
ing rod extends downwardly through the axial
bore 12 of the body 64 of the stufﬁng ‘box B
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and through a perforated section of ‘pipe 13,
which has its upper end secured to the stuffing
box body by a swaged nipple 14 and coupling
15. The interior of the body 64 is provided with
a packing chamber 716 wherein suitable packing
11, which surrounds the rod 71, is confined, A
“coiled spring 18 engages the packing T1 and is
" held within the packing chamber by a gland or
nut 19 which is threaded into the upper end of
said chamber.

The lower end of the perfotrated pipe section

13 (Flgure 2) is threaded into the seating nip-

ple 15 which, as has been explained, is supported
on the seat 14 of the collar (3 connected in the
tubing ff.
the tubing and that portion of said tubing sur-~
rounding said pipe is provided ‘with perforations
80, whereby communication between the well tub-

ing 11 and casing 10.is established at this point.

. A tubular working barrel 81 of the usual con-
struction ‘has its upper end threaded into the®

The pipe 13 extends axially through

5
engages the ring 19’ and nut 19 only when the:
device is being lowered through the tubing or is
being raised therefrom. During normal opera-
tion, the stroke of the. piston 45 is such that the
head 69 stops short of the nut 19 as indicated
by the space in Figure 5.~ : :

After the apparatus has been posxtioned with-
in the well tubing {1, a pressure fluid is intro-
duced into the upper end of the well' tubing at
the surface. and this fluild passes downwardly
through the well tubing until it strikes the pack-

ing cups 20 which are mounted -below the per-

forated section of pipe-{6.. The provision of the
cups force the fluid to pass through the perfora-
tions in the section 16, whereby said fluid flows

» downwardly through the collar 18 and the shank

20

seating nipple 15 and extends downwardly from

the lower end of the well tubing and axially
through the lower portion of the well casing. The
usual pump plunger 82 having a traveling valve

83 mounted thereon is connected to the lower’

{8, From this point, the fluid passes downward-

1y through: the passages 25 in the head or block
24 and enters the annular space 31 between the

“sleeve 21 and the cylinder 38, With the parts in -

the position shown in Figures 3:to-5, it will -be -
seen that the control valve member 38 is in its

< lowered ‘position and, therefore, the fluid from

.end of the connecting rod 7! and, manifestly,

when the operating piston 45 and piston rod 46

are reciprocated, as has been explained, to re- -~

ciprocate the rod Ti,

the pump plunger is re- -

ciprocated therewith. - A standing valve 84 is
mounted in the lower end of the working barrel

81 and the usual well screen 85 extends down-
wardly from said working barrel, said screen ter-
minating near the bottom of the well bore, .
. When the. pump plunger 82 is reciprocated,

fhe well fluid is drawn into the working barrel

from the well through the screen 85 and stand--

ing valve 84 and is liffed upwardly through the

working barrel and nipple 5 into thé perforated

“section of pipe 13. The fluid passes outwardly
~ through the perforations in this pipe and into

the well tubing 11, from where it flows through

the perforations 80 into the well casing 10 above

'thé packer (2. The well fluid is then lifted up- -

wardly in the casing through the annular space

.between the casing and the well tubing to the

surface. The pump plunger 82 and working bar-
rel 81 may be of any standard type and their
psrticular construction.is subject to variation. -

In operation, the well tubing {1 has the collar

-13 connected therein and -is run into the well
casing 10 in the usual manner. The well packer
12 is set so as to seal off between the lowér end

of the tubing and the well cdsing. -A - suitable °
“Jowering tool (not shown) is then connected to-

the fishing neck {T of the apparatus, whereby

- sald apparatus may be lowered through the well -,
~ tubing. The lowering of the apparatus con--

tinues until the seating nipple 15 engages the

beveled seat 14 within the collar I3, at which "

time further lowering of said apparatus is pre-
" vented. As the device is being lowered through
‘the tubing, the piston 45 is in its lowermost po-
. sition, whereby the rod 46 attached to said pis-
ton - has moved the' shock absorber piston 61

the space 31 may pass through the ports &1 and . -

into the lower end of the cylinder: 30, -whereby
said pressure may act against the underslde of
the piston 45. .

When this occurs, the piston 45 is moved up-
wardly in' the cylinder 30 with the. result that
the piston rod 46 secured to said piston as well
a$ the connecting rad Tl secured to the rod 48,
are raised. The raising or lifting of the con-
necting rod. 11 causes the pump plunger 82 of
the well pump C, whicH plunger is secured to the
rod: 71, to be moved. upwardly in the working .
barrel 8I Thus, so long as the piston 45 con-
tinues its upward movement, the pump plunger

_is moving through its upstroke.

Upward movement of the piston '45 continues
until the sleeve 57 which is carried by the rod -

_ 46 strikes the underside of the web 4T within the

valve member 38. ' As has been explained, the
engagement of the sleeve 51 with the web 41,

. with continued upward movement of the piston

45 and rod 46, causes the spring §8 to be. com-
pressed ‘When this spring has been. compressed

- sufficiently - to  overcome the: pressure acting
- downwardly on the upper end of the valve mem-

ber 38, said valve member is moved to its upper
or raised position, as shown in Figure 7.: When.
this oecurs, the admittance of the pressure fluid -
from the space 31 through the ports 41 and to-

. the cylinder 80, is shut off. "Af the same time,

ot
©owt
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the upward movement of the valve member 38

‘uncovers the relief. ports 43, whereby the fluid
- within the cylinder may drain outwardly through
" these ports and into the well tubing I,

From
the well tubing, this fluid may escape into the

- well casing through the perforations a4 in said

As the fluid drains from the cy]inder 30, the

- weight of the pistori 45 and its associate parts,

downwardly to.its ,lowermost position; In such ;..

lowermast

on.a. resilient ring 19’ which is mounted in the

- upper end of the packing gland or niut 19 (PFig-
With this arrangement, the: welght of .

"ure 5).
. the piston ‘45 and its associdte parts. is ‘carried
.. by. the head 69. It is noted that the head 1]

_ on, ‘the head 69 -on the stem
.88 which dependls from the piston 61, is resting '

causes said piston to move downwardly by grav-
ity. - It is pointed out that.since the upper end

~'of the cylihder is ‘at-all fimes in communication -

with -the casing through the bore 32 and ports

.33, the establishiment of .communication between

the lower end of the cylinder and said casing

-~ through the perforations 44, causes an equaliza- .

(£ 3

_downward movement. thereof: by gravity.,
“downward movemeént is gradunl due to the pro- :

tion of pressures across ‘the piston-to permit
This

vision of the shock absorber piston 61 _moving

‘through its cylinder §2.. " As the piston 48 moves .

downwardly in its cylinder 3, it is mamxest that

.
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a downward movement w111 be imparted to the
pump plunger 82 of the well putnp C, due to the
connection between the piston rod 46, connect-
ing rod Tl and said plunger. Thus, the down-
“stroke of the pump plunger 82 is accomplished by
means of gravity.

The valve member 38 remains in its raised or
upper position (Figure 7) until such time as the

sleeve 81 on said piston rod 46 strikes the upper

end of the web 47 within said valve member.
‘When this sleeve strikes the web and the piston
rod continues its downward movement, the
spring ‘82 confined within the sleeve 5! is com-
pressed. When this spring is compressed suf-
ficiently, the spring tension-is sufficient to over-
come the pressure holding the valve member in
its raised position and as soon as this occurs the
valve member is again lowered to re-engage the
seat 37 and close the relief ports 43. At the
same time, the downward movement of the valve
memper 38 opens the ports 44 to the interior
of the cylinder 30, whereby the pressure fluid
from the space 3f may again enter the lower end
of the cylinder 30. This results in the piston 45
again moving upwardly and the operatxon is thus
repeated.

When it is desxred to remove the device from
the well tubing, it is only necessary to relieve the
pressure from the well tubing { [ above the appa-
ratus. After this is done, a2 suitable lowering
tool (not shown) may be engaged with the fish-

(1
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is formed with a bore 36’ which extends vertical-
ly therethrough. The upper end of the valve
body is formed with an upstanding collar 3%’
which is externally screw-threaded, whereby the
lower end of the cylinder 3¢ may be screwed
thereon. It is noted that in the first form
where the valve body 35 is employed, the lower

end of the cylinder 38 is connected to the body

385 by means of the coacting collars 39 and 40,
whereas in the present form the cylinder is
screw-threaded to the body 35’. Angular ports
44’ extend from the top of the body 35’ and com-
municate with the upper end of -the bore 236’
thereof, whereby a pressure fluid in the sleeve 27
may flow downwardly into said bore. .

Above the ports 44, an internal, annular seat
42’ is provided and this seat is adapted to be
engaged by the upper end of a sliding valve mem-
ber 88’. When the upper end of said valve
meimber is engaging the seat, as shown in Figure

18, the ports 41’ are closed and the. fluid pres-

25

30

ing neck {7 and the entire device removed as a °

unit. ~ It-is noted that the provision of the fish-
ing neck makes it possible to run the apparatus
into the well tubing or remove the same there-
from by means of a wire line or cable.

In some instances, it might be desirable to
connect the apparatus -directly in the tubing
string instead of making the same removable as
described. In such case, the well tubing is con-
nected to the head or block 24 by means of a
swaged coupling 80, as is clearly shown in Fig-
ure 16. A perforated section or length of tubing
82 is substituted for the perforated pipe 78 shown
in Figure 5 and the working barrel 8! is con-
nected to the lower end of this tubing section.
The well packer {2 is mounted between the work-
ing barrel and the perforated section of tubing
82 and serves to pack off the annular space be-
tween the tubing and the well casing i8. In this
construction, the packing cups 2¢ are eliminated
and the pressure fluid which actuates the device
is introduced through the tubing 1i. It passes
downwardly through the swaged nipple %0 and
through the head 24, from where it flows to the
cylinder 30,-as has been described. As the pis-
ton 45 is reciprocated, the pump plunger 82 of

35
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the well pump C is also reciprocated. Recipro- .

cation of the pump plunger draws the well fluid
through the working barrel and lifts the same
into the perforated section 92 of the tubing.
From the section, the fluid flows outwardly
through the perforations and then upwardly
" through the well casing 10. The operation of
this form is substantially the same as the first
Jform with the exception that the apparatus is
mounted in the well tubing string and-is Jlowered
therewith.. In the first form, the device is insert-
able within.and removable from the well tubing.
In Figures.17 to 25, a modified form of:control
valve is shown. -This valve is connected in the
apparatus -at the same point as has been de-
scribed - and includes a valve body 35’, similar
to the valve body 35. .-The body 35’ is coninected
by the coupling with the sleeves 21 and 27’ and

80
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sure from within the sleeve 27 cannot flow into
the bore of the valve body 35’. When the valve
member is lowered, the ports are opened and
the fluid pressure may enter the lower end of
the cylinder 38 and act on the piston 45 movable
therein. .

The lower end of the valve member 38’ is re-
duced at 38c and is slidable within a flanged
sleeve 380 which is inserted within the lower
portion of the bore 38’ of the body 85’. The
upper end of the sleeve 38b is beveled and is
adapted to be engaged by an external beveled
shoulder 88¢ which is formed on the member
38’. When the valve member 38’ is in its lower-
most position (Figure 17), the ports 44’ in-the
upper end of the body 385’ are open. At this
time, radial ports 43’ which are provided in the
valve body below the ports 41/, are closed by
the member 38’. A frictional resistance: to the
upward movement of the member 38’ is set up
by a spring-pressed ball 83 which is mounted
in an opening %4 formed in the lower end of
the body 85’. 'The ball is arranged to engage
an annular groove 9% formed in the exterior
surface of the member 38 near the lower end
thereof. Obviously, before the valve member
88’ may move upwardly, the frictional resistance
occasioned by the engagement of the ball 93
in the groove 95-must be overcome and, thus,
this frictional resistance is added to the pressure
acting downwardly on the member 38’, before
said mermber can be moved to a raised position.

When the member is moved to a raised posi-
tion, the ports 81’ are closed, as has been ex-
plained, and the ports 83’ are gpen. The open-
ing of the ports 43¢ is accomplished by the regis-
tration of radial openings 43¢ which are pro-
vided in the valve member 38’ helow the external
shoulder 38¢ with the ports 43’. Such registra-
tion of the openings ‘43¢ and the ports 43’ per-
mits the fluid from the cylinder to escape out-
wardly into the well tubing {{ which surrounds
the sleeves 27 and 27, as well as the valve body
35’. The movement of the valve member 38’

‘and ' its operation is exactly the same as the

movement of the valve member 38, herembefore
described in the first form. ]

When the valve body 35’ is employed and the
cylinder 30 is directly connected to the upstand-
ing collar 39’, it is necessary that the upper end

.of the cylinder be connected to the head 24

by means other than screw threads. Such a
means is clearly shown in Figure 23 and iricludes
a depending sleeve 96 which is provided with

a
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an external flange 91. This sleeve and flange What we claim and desire to secure by Letters

are substituted for the screw-threaded collar 29  Patentis:. -
shown in' Figure 3. The external diameter ‘ of 1. The combination with a well tubing and &

the flange 91 is substantially equal to the in- .- well casing of a pumping apparatus arranged
tetnal diameter of the cylinder 30, whereby the 5 to be lowered into and removed from the well
upper end of said Cylinde'r/ may receive said tubing on a flexible line and including, a cylinder

flange. A plurality of packing rings 98 sur- having a pressire actuated member movable
round the lower end of the sleeve or shank 86 therein, a well pump having its plunger con-
and are confined between the flange 97 and a nected with said pressure actuated plunger so ’
spider 99. The spider is secured by means of 10 as to Jbe actuated thereby, nd means for intro-

" an elongate bolt 100 to the head 28. Manifestly, ducing a pressure fluid into the tubing whereby

when the spider is tightened against the packing  said tubing is utilized' as & conductor for ¢on-

rings 98, said rings pack off between the cylinder ducting the pressure fluid to the cylinder to

. 30 and the sleeve 96 so as to prevent a leakage actuate the pressure actuated plunger.

of pressure at this point. The connection shown 15 2. In a well pumping apparatus, the combina~ -
 in Figure 23, in no way affects the operation tion with a well casifig- having a tubing extend-

. of the apparatus, as has been described, such ing therethrough of a pumping device adapted
connection rherely being a substitute for the  to be lowered into the tubing including, a cylin-
 screw-threaded collar 29. C L der having a pressure fluid inlet at its lower end,

_ Although it is desirable that the apparatus be 20 a piston reciprocable in the cylinder, means for
 lowered into the well bore in close proximity to . ~ conducting a pressure fluid to the lower end of
the well pump, whereby the usual pump rods the cylinder, a vertically-movable valve control-
.may be eliminated, it is not essential that this- ~ ling the inlet to and exhaust from the lower end

be done.. The apparatus could be mounted at - .of said cylinder, a working. bafrel below said .
.the surface of the well and could be connected 25 device having a well fluid inlet at its lower end.

to the well pump within the well bore by means and a well fluid outlet at its upper end, a pump

of, the usual connecting rod, in which event the ‘plunger reciprocable in ‘the barrel, & vertically-
apparatus would take the place of the usual ° movable actuating member extending from the
mechanical pumping unit. This application of - piston to the pump bplunger, and means for

the invention is shown in Figurés 26 and 27, 30 equalizing the pressures across said piston when

wherein a cylinder 30b has its upper end closed - the valve is in exhausting position so that the .
by a suitable cap. The piston 45 operates in . piston may move downwardly by gravity.

this cylinder. A valve 35D, similar in .construc- 3..In & well pumping apparatus, the combina-
tion to the valve 35’, is connected to the lgwer " tion with a well casing having & tubing extend- -
end of the cylinder and controls the application 35 ing therethrough of a pumping device adapted

and release of pressure below the piston:bperat- ~ to be lowered into the tubing including, a cylin-

ing in the cylinder 30b. As’ clearly shown in der having a pressure fluid inlet at its lower end,
- Figure 27, this valve includes an inlet port 41 a piston reciprocable in the cylinder, means for
which has an inlet pipe 101 connected thereto. “conducting a pressure fluid to the lower end of
The port 41b takes the place of the inlet ports 10 the cylinder, vertically-movable valve means for
41’ in the valve 35’. An outlet port- 43b which controlling the admittance of & pressure fluid
is- adapted to vegister with the openings 43a .to the lower end of said cylinder below the piston
in the valve member 38’ is mounted -in. the _and for releasing the fluid from. the", cylinder
opposite- side of -the valve body 35b- and has: when sald piston has completed its upstroke to
an outlet pipe 102 connected therein. The pis- 45 permit - downward ‘movement _of the same by
ton rod 46 which is secured to the piston 45 . gravity, a working barrel below .said device, & -
operating in the cylinder 30b is provided with ~ pump plunger feciprocable in. the barrel, and a

the telescoping sleeve, whereby the valve me_m- B vertically-movable actuating member extending

. ber 38 is operated in the same manner as has - from the piston to the pump plunger through the ’

been hereinbefore described. ‘Thus, the recip- 5 Vajve means so as to actuate the same. -
__rocation of the piston within the cylinder 30b = | 4. In.a well pumping apparatus, the combina-.
is controlled. An elongate section of pipe 2Tb  tion with a well casirig having a tubing extend- .
is:connected to the lower end of the alve body © °.ing therethrough of a pumping dévice adapted to
356 and has-a stuffing box 103 -at its lower end. -be lowered into the tubing including, a cylinder

. The shock absorber, disclosed in-Figure 5, may ;5 having a pressure fluid inlet at its lower end, a
'pe mounted above the stufiing box 103 if desired. . piston rectprocable in the -cylinder, means for
The connecting rod 11 may connect the piston  conducting a pressure ‘fluid to the lower end of -
rod 46 with the usual pump rods which extend - \the cylinder, annular valve means mounted at
axially through the well casing I0. It is pointed. ~'the lower end of said cyyhder for controlling the -
out that the shock absorber may be eliminated 60° flow of pressure fluid to and from the cylinder, -
‘in_this form and the release-or escape of pressure whereby the lgsm.m’g bg m°V9@tquard1§i§y
e e eylmder 300 controlled by a hand valve - DISSSUre 81 doM ey D plunger rect g
104 connected in the outlet line 182, The entire .. poq 0 vice, & pump plunger recib

. . . ¥ . rocable in the barrel, and a vertically-movable
g:g&gz;‘;y&eeﬂtﬁf:ktegogﬁ suitable brackets 105 - actuating member extending from the piston to

NP . = *%” the pump. plungen and having means for actuat-
The operation of this form is exactly the same . jng the annular valve means. .. : S

- as the operation of the other forms and, mani- . 5. Tn'a well pumping apparatus, the combina-
festly, thé valve 38’ slidably mounted within the . tion with a well casing having a tubing extend-
_body 35b controls the reciprocation of the piston 79 ing therethrough of & -pumping " device adapted .
*-45 within the cylinder 30b. As the piston.re- . 'to be lowered into the-tubing including, a cylin-. -
ciprocates within the cylindér, the rod Tt is re- ‘def having a pressure fluid inlet at its- lower’end, -
ciprocated and a vertical movement is imparted. - a piston reciprocable in the cylinder, means for
to the ‘well pump located in: the well bore by '  conducting a pressure -fluid. to the lower end of
“means of the usual pump rods. o , .75 the cylinder, a: vertically-movable valve for con-
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trolling the admittance and release .of pressure
fluid from the lower end of said cylinder to raise
and lower the piston, a working barrel below the
device, a pump plunger reciprocable in the bar-
rel, a vertically-movable actuating member ex-
tending from the piston to the plunger, and
means carried by the member for actuating the
valve to control the movement of said. piston.

6. In a well pumping apparatus, the combina-
tion with a well casing having a tubing extend-
ing therethrough of a pumping. device adapted
to be lowered into the tubing including, 2 cylin-
der having a pressure fluid inlet at its lower end,
a piston reciprocable in the cylinder, means for
conducting a pressure fluid to the lower end of
the cylinder, a vertically-movable valve for con-
trolling the admittance -and release of pressure
fluid from the lower end of said cylinder to raise
and lower the piston, a working barre] below the
device, a pump plunger reciprocable in the bar-
_rel, a vertically-movable actuating member ex-
tending from the piston to the plunger, and
means mounted on the member for engaging and
actuating the valve to control the movement of
said piston. ‘

7. In a well pumping apparatus, the combing-
tion with a well casing having a tubing extend-
ing therethrough of a pumping device adapted
to be lowered into the tubing including, a cylin-

der having a pressure fluid inlet at its lower end,

2 piston reciprocable in the cylinder, means for
conducting a pressure fluid to the lower end of
the cylinder, a single valve means for control-

ling the admittance to and release of pressure

fluid from the lower end of said cylinder, where-~
by the valve means controls the reciprocation of

9,978,340
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10. In 3 well pummping apparatus, the combina-
tion with a well casing having a tubing extend-
ing therethrough of a pumping device adapted
to be lowered into the tubing including, a cylin-
der having a pressure fluid inlet at its lower end,
& piston reciprocable in the cylinder, means for
conducting a pressure flnid to the lower end of
the cylinder, a single valve means for controlling
the admittance.to and release of pressure fluid
from the lower end of said cylinder, whereby
the valve means controls the reciprocation of
the piston, a working barrel below the device,
a pump plunger reciprocable in the barrel, a rod
extending from the piston to the plunger, the
rod being movable through the valve means and

, having means mounted thereon for actuating
" said valve means, and means associated with said

20

rod intermediate said piston and
cushioning the downstroke thereof.
. 11. In a well pumping apparatus, the combina-

plunger for

tlon with a well casing having a tubing extend-

ing therethrough of s bumping device adapted
to be lowered into the tubing including; a cylin-
der having a pressure fluid inlet at its lower end,
& piston reciprocable in the cylinder, means for
conducting a pressure fluid to the lower end of
the cylinder, a valve body at the lower end of

. said cylinder having a pressure fluid inlet port

30

the piston, a working barrel below the device, a -

pump plunger reciprocable in the barrel, and a
rod extending from the piston to the plunger and
movable through said valye means so as to acti-
ate the same.
_ 8. In a well pumping apparatus, the combina-
tion with a well casing having a tubing extend-
ing therethrough of a pumping device adapted
to be lowered into the tubing including, a cylin-
der having a pressure fuid inlet a} its lower end,
a piston reciprocable in the cylinder, means for
conducting a pressure fluid to the lower end of
the cylinder, a single valve means for controlling
the admittance t0 and release of bressure fluid
- from the lower end of said cylinder, whereby the
- valve means controls the reciprocation of the
- biston, a working barrel below. the device, g pump
plunger reciprocable in the barrel, and a rod
extending from the piston to the plunger, the rod
being movable through the valve means and hav-
ing means mounted thereon for actuating said
valve means. R ’ )

9. In a well pumping apparatus, the combina-
tion with a well casing having a tubing extend-
ing therethrough of a purping device adapted
to be lowered into the tubing including, a ¢ylin-
der having a pressure fluid inlet at its lower end,
a piston reciprocable in the cylinder, neans for
conducting a pressure fluid to the lower end of
the cylinder, a single valve means for ¢ontrolling
the admittance to and release of pressure fluid
from the lower end of said cylinder, whereby the
valve means controls the reciprocation of the
piston, a working barrel below the device, a pump
plunger reciprocable-in the barrel; a red extend-
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and an outlel port, an annular slidable valve
within the body for closing the outlet vort when
the inlet port is open to admii pressure fluid to-
the lower end of the cylinder to raise the piston,
the valve being movable when said piston com-
pletes its upstroke to a position closing the inlet
port and opening the outlet port to permit escape
of pressure fluid from the cylinder and to prevent
the admittance of pressure fluid thereto, thereby
allowing the piston to move downwardly by grav-
ity, a working barrel below said device, a pump
plunger reciprocable in the barrel, and a verti-
cally-movable actuating member extending from
the piston to the pump plunger through the valve
and having means mounted thereon for actuai-
ing said valve. . :

12. In a well pumping apparatus, the combina-
tion with a well casing having a tubing extend-
ing therethrough of a pumpving device adapted
to be lowered into the tubing including, a cylin-
der having a pressure fluid inlet at its lower end,
2 piston reciprocable in the cylinder, means for
conducting a pressure fluid to the lower end of
the cylinder, a valve body at the lower end of
said cylinder having a pressure fllid inlet port
and an-outlet port, an annular slidable valve
within the hody for closing the outlet port when

" the inlet port is open to admit pressure fluid to

the lower end of the cylinder to raise the piston,
the valve being movable when said piston com-

_ Dletes its upstroke to a position closing the inlet

a0

port and opening the outlet port to bermit escape
of pressure fluid from the cylinder and to pre--
vent the admittance of pressure fluid thereto,
thereby allowing the pisfon to move downwardly

- by gravity, a working barrel below said device,

& pump plunger reciprocable in the barrel, a’
vertically-movable actuating member extending
irom the piston to the pump-plunger through the

- valve and having means mounted thereon for
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ing from the piston to the plunger and movable

through said valve- méans-so as to-actuate the
same, and means associated with the:rod inter-
mediate said piston and plunger for cushioning
the downstroke thereof.

actuating said valve, and means associated with'

the member intermediate said piston and plunger

for cushioning the downstroke thereof, ’
13. In a well pumping apparatus, the combina-

- tion with a well casing having a tubing extend-
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ing therethrough of a ‘bumping device adapted
to be lowered into the tubing including, a cylin~




der- havmg a pressure ﬂmd inlet at its lower end,
& piston reciprocable in the c¢ylinder, means for
conducting a pressure. fluid to the lower end of
the cylinder, a valve body at the lower end of
said cylinder having a. pressure fluid inlet port .
~and an’ outlet port, a valve within the body for
closing the outlet port when the inlet port is
open to admit pressure fluid to the lower end of
.the cylinder to raise the piston, the valve being
movable when said piston completes its upstroke
to' a position closing the inlet port and opening
the outlet port to permit escape of pressure fluid

" from the cylinder and to prevent the admittance’

of pressure fluid thereto, thereby allowing the

* piston to move downwardly by gravity, a working
barrel below said device, a pump plunger recip-
‘rocable in the barrel, a piston rod extending from
the piston to the pump plunger, and means
mournited on the piston rod and disposed within
the cylinder for engaging the valve at the ter--
mination of each stroke of the piston, . whereby
said valve is shifted from one position to the
other to change the dlrectlon of travel of the

. piston. .
14, In a well pumpmg apparatus the combi-

. hation with a well tubing and a well éasing, of

a pumping device adapted to be lowered into the’

tubing including, a cylinder disposed in the tub-

ing, a piston movable in the cylinder, said cylin- -

der ‘having an inlet port for establishing a com-
munication between the tubing and the lower
end of the cylinder whereby a pressure fluid may
be .introduced into the tubing and': conducted
downwardly therethrough to the cylinder to raise
the piston, the cylinder also having an outlet port
for draining the fluid from said cylinder to per-
mit the piston to move downwardly in the ‘cylin-
der, a single annular valve member coactmg with
.« the ports and movable to two positions, each
- position of said valve opening_ one- of the ports
dand closing the other to allow either raising or
lowering of the piston, a working barrel below
said device, a pump plunger reciprocablé in the
barrel, and a piston rod extending from said pis-
ton to the pump plunger through the valve SO
as to actuate the same.

15, In a well pumping apparatus the combx—

nation with a well tubing and a well casing of. °

a pumping device adapted to be lowered into the

tubing including, a cylinder disposed in the tub- 50’

ing, a’ piston movable in the cylinder, the cyiin-
der having an inlet port for establishing a comi-~

munication between the tubing and the lower
end of the cylinder whereby a pressure fluid may. -

be introduced into the tubing’ and 'eonducted
downwardly therethrough to the cylinder to raise
- the piston, the cylinder also having an outlet port
for draining the fluid from said ¢ylinder to. per-

‘mit the piston to move downwardly-in the cylin- - -

der, & single annular valve, 2 member coacting

with the ports and movable' to-two positions, each-
‘position of said valve opening ohe of the ports -

. and closing the other tp allow either raising or
lowering of the piston, a working barrel below
said device, a pump plunger reciprocable in the

barrel, and & piston rod extendmg from said pis- -
ton to the pump plunger through the valve S0 as

to actuate the same.
16. In & well pumping apparatus, the combi-
nation with a well tubing and a well casing, of

~& pumping device adapted to be lowered into the

tubing including, a cylinder disposed. in the- tub-

ing, a piston movable in the cylinder, the cylin- .
der having an inlét port for establishing a com-

) munication between the tubmg and the lower
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- end of the cylinder. whereby a pressure fluid may
be introduced into the tubing and conducted
downwardly therethrough to the cylinder to raise
the piston, the cylinder also having an outlet port
s for draining the fluid from said cylinder to per- .
mit the piston to move downwardly in the cylin-
der, & single annular valve member, coacting with
the ports and movable to two positions, each
position of said valve opening one of the ports
10 and closing the other to allow either raising or
. lowering of the piston, means carried by. the
piston for moving the valve member-. upon’ com-
pletion of each stroke of the piston, a working
barrel below said device, a pump plunger recip-
15 rocable in the barrel; and a piston rod extending
from said piston to the pump plunger through
the valve so as to actuate the same. :
17. In a well pumping apparatus, the combi-
nation with a well tubing and a well casing of
20 & pumping device adapted to be lowered into the
tubing including, a cylinder disposed in the tub-
ing and having a pressure fluid inlet at its lower
end, a piston movable in the cylinder, means for
conductmg a pressure fluid to the lower end of
~ the.cylinder, means for moving the piston up-
wardly in the cylinder by pressure and for moy-
ing the same downwardly by gravity, a valve
means wholly within the cylinder and actuated
" by the piston for controlling the adnuttance and

‘3u release of pressure to and from the lower end of -

said cylinder, a working barrel below said device,
2 pump plunger reciprocable in the barrel, and
a piston rod extending from said piston to the
pump plunger through the valve so as to.actuate

‘g5 the same,

18. In a well pumpmg apparatus the combi-
nation with a well tubing and a well casing of
a pumping device adapted to be lowered into
the tubing including, a cyiinder disposed in the
40 tubing and having & pressure fluid- inlet at its-
lower end, a piston movable in the cylinder,
means for conducting a pressure fluid to- the
,lower end of the cylinder, mmeans for moving the .
*piston upwardly in the cylinder by pressure and
& ‘for moving the same downwardly by gravity, an- ‘
nular valve means -actuated by the piston and:
" connected fo the lower end of the cylinder and
having a diameter substantially equal to the
diameter of the cylinder for controlling the ad-
mittance and release of pressure to and from the -
lower end of said cylinder, a working barrel below
said device, a pump plunger reciprocable in the
barrel, and & piston rod extendmg from said pis-
ton to the pump plunger through'the valve Sso as
55 to actuafe the same.

19, In a well pumping apparatus the combi-
natxon- with & well tubing and a well casing of
a pumping device adapted to be lowered into the -
. tubing including, a cylinder disposed in the tub-
6'0\' ing and having a pressure fluid inlet at its lower

" end, & piston movable in said cylinder, means for
conducting- a pressure fluid to the lower eng of
the cylinder, means for moving the piston up-

. wardly in the cylinder by pressure and for mov-

65 Ing the same downwardly by gravity, a valve
, means wholly within the cylinder for controlling
“the admittance and ‘release of pressure to and
- from the lower end of said cylinder, means car-
ried by said piston and disposed within the cylin-

70 der so as to to- act with the valve means so as
to actuate the same, a working barrel below said
- device, a pump plunger reciprocable in the bar- )
rel, and a piston rod extending from sdid. piston -
to the pump plunger through the valve so as to

75 actuate the same.
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" 20.-In a well bumping apbaratus, the combi-
nation with a well tubing and a well casing of

a pumping device adapted ta be lowered into the

tubing including, a cylinder disposed in the tub-
ing and having a pressure fluid inlet at its lower
end, a piston movable in said cylinder, means for
conducting a pressure fluid to the lower end of
the cylinder to raise the piston, means for per-
mitting the escape of said pressure fluid from
said cylinder to allow the piston to move down-
wardly by gravity, a single valve for controlling
the admittance to and release of the fluid from
the cylinder, whereby the valve controls the re-
ciprocation of the piston, means mounted on said
piston and disposed within the cylinder for ac-

tuating the valve, means for actuating the

valve with a snap action to provide a change
in the movement of the piston, a working
barrel below said device, a pump plunger re-
ciprocable in the barrel, and a piston rod ex-
tending from said piston to the pump plunger
.through the valve so as to actuate the same.
‘21, In a well pumping apparatus, the combi-
nation with a well casing having a tubing ex-
tending therethrough of a pumping device adapt-
ed to be lowered into the tubing including, a
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" ing, a cylinder having its lower ehd conimuni-
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cylinder, a piston movable in the cylinder, a

valve body at the lower end of the cylinder hav-
ing a pressure fluid inlet port and a fluid outlet
port, means for conducting a pressure fluid to
the lower end of ‘the cylinder, a valve member
within the body arranged to close the outlet port
when the inlet port is open to admit pressure

cating with the fluid conduit and also communi-

.cating with the casing, a valve member at the

lower end of said cylinder movable to control the
communication of the interior of the cylinder
with either the fluid conduit or the casing,
whereby the position of the valve controls the
admission and exhaust of pressure fluid to and
from the lower end of the cylinder, a pressure
responsive element movable within the cylinder
and arranged to be moved upwardly by the pres-
sure fluid when the valve member is in a- posi-
tion admitting pressure fluid to the interior of
the cylinder, said element moving downwardly
by gravity when' the valve is in its other position

to permit an exhaust of fluid from the cylinder

into the casing, means carried by the pressure
responsive element for engaging and actuating
the valve to move it from one ‘position to the
other upon the completion of each stroke, a
working barrel disposed within said casing below
said cylinder, and a pump plunger reciprocable
in the barrel and being connected to said ele-

ment, whereby the plunger is actuated by the -

element.

24. A well pumping apparatus mcludmg, a
pressure fluid- conduit, a- well casing, a nipple
connected in the fluid conduit and having verti-

" cal passages therein for permitting a flow of

pressure fluid therethrough, a cylinder depend-

. ing from the nipple and disposed within the fluid

fluid to the cylinder to raise the piston, said -

member being movable when the piston com-
pletes its upstroke to a position closing the inlet
and opening the outlet to permit escape of pres-

sure fluid from the cylinder, thereby allowing the -

piston to move downwardly by gravity, a work-
ing barrel below said device, a pump plunger re-
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ciprocable in the barrel, a piston rod extending

from said piston to the pump plunger, means
on the piston rod and disposed within the cylin-
der adapted to engage the valve member at the
termination of each stroke of the piston, whereby
the valve is shifted from one position to the
other to shift the direction of travel of the pis-
ton, and means for actuating the valve with a

snap action to provide a change in the movement .

of the piston.

22. A well pumping apparatus including, a cen--

.duit for conducting *a pressure fluid, a well cas-
.ing, a cylinder having its lower end communi-
cating with the fluid conduit and also commu-
nicating with the casing, a valve member at the
lower end of said cylinder movable to control the
communication of the interior of the cylinder
with either the fluid conduit or the casing,
whereby the position of the valve controls the
admission and exhaust of pressure fluid to and
from the lower end of the cylinder, & pressure
responsive element movable within the cylinder
and arranged to be moved upwardly by the pres-
sure fluid when the valve member is in a posi-

tion admitting pressure fluid to the interior of

the cylinder, said element moving downwardly
by gravity when the valve.is in its ¢ther position
to permit an exhaust of fluid from the cylinder
into the casing, a working barrel disposed within
said casing below said cylinder, a pumip plunger

reciprocable in the barrel, and means depending .

from the element for connectmg the same to the
plunger.

23. A well pumping apparatus mcludmg, a con-
duit for conducting a pressure fluid, a well cas-

G0

conduit, whereby the pressure fluid may flow
downwardly around the cylinder, the nipple hav-
ing a passage establishing communication be-
tween the upper end of the cylinder and the well
casing, the lower end of the cylinder having com-
munication with both the fluid conduit and the
casing, a piston movable in the cylinder, valve
means at the lower end of the cylinder and mov-

able to two positions to control the communica--

tion of the cylinder with either the fluid con-
duit or the casing, whereby when the valve is
in a position establishing communication be-
tween the fluid conduit and the cylinder the. pis-
ton-is raised by the pressure fluid and when the

“valve is in its other position establishing. com-

munication between the cylinder and thé casing
the pressures across the piston are equalized and
said piston may move downwardly by gravity,
and means for actuating said valve means.

25. A well pumping zpparatus including, a
pressure fluid conduit, a well casing, a nipple
connected in the fluid conduit and having ver-
tical passages therein for permitting a flow of
pressure fluid therethrough, a cylinder depend-
ing from the nipple and disposed within the fluid
conduit, whereby the pressure fluid may flow

-downwardly around the cylinder, the nipple hav-

ing a passage establishing communication be-

- tween the upper end of the ¢ylinder and the well
casing, the lower end of the cylinder having-

- communication with both the fluid conduit and
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the liquid casing, a piston movable in the cylin-
der, valve means at the lower end of the cylinder

and movable to two positions to control the com--

munication of the cylinder with either the fluid
conduit or the casing, whereby when the valve
is in a position establishing communication be-

_ tween the fluid conduit and the cylinder the pis--
ton is raised by the pressure fluid and when the

valve is in its other position establishing com-
munication between the cylinder and the casing

the pressures across the piston are equalized and .

said piston may move. downwardly by gravity,
and means carried by the pressure responsive
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element for actuating the valve to move it from
one position to the other upon the comnipletion
of each stroke, a working barrel disposed within
said casing below' said cylinder, and a pump
" plunger reciprocable in the barrel and being con-
nected to said element, whereby the plunger is
actuated by the element.
26. A well pumping apparatus including, a
pressure fluid conduit, a well casing, a nipple
_connected in the fluid conduit and having ver-
tical passages therein for permitting a flow of
pressure fluid therethrough, a cylinder depend-
ing from the nipple and disposed within the fluid
conduit, whereby the pressure fluid may flow
downwardly around the cylinder, the nipple hav-
ing a passage establishing communication be-
tween the upper end of the cylinder and the well
casing, the lower end of the cylinder having com-
-munication with both the fluid conduit and the
casing, a piston movable in the cylinder, valve
means at the lower end of the cylinder and mov-
able to two positions to control the communica-
tion of the cylinder with either the fluid con-
duit or the casing, whereby when the valve is in

a position establishing communication between |
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tially abrupt change in the movement of the pis-
ton, a working barrel disposed within said casing
below said cylinder, and a pump plunger recip-
rocable in the barrel and being - connected to
said element, whereby the plunger is actuated

by the element.

28. In a well pumping apparatus, the combi-
nation with a well casing having a tubing ex-

-tending therethrough, of a  pumping  device

adapted to be lowered into the tubing including, .
a cylindrical casing having a pressure fluid inlet
at its upper end, an upright cylinder disposed in
said casing having a pressure fluid inlet at its
lower end, a piston reciprocable in said eylinder,
means for.conducting a pressure fluid to the
lower end of the cylinder, a vertically-movable
valve controlling the inlet and exhaust from the
lower end of said cylinder, a working barrel below
said device having a well fluid inlet at its lower
end and a well fluid outlet at its upper end, a
pump plunger reciprocable in said barrel, and a

‘vertically-movable actuating member extending

~ from the piston to the pump plunger and having
- resilient means for shifting said valve. :

the fluid conduit and the cylinder the piston is

raised by the pressure fuid, and when the valve
is in its other position .establishing communica-
cation between the cylinder and the casing the

_ bressures across the piston are equalized and said :
piston may move downwardly by gravity, a pis-

ton rod secured to the piston and extending

29. In a well pumping apparatus, the combina-
tion with a well casing having a tubing extend-
ing therethrough, of a pumping device adapted
to be lowered into the tubing including, a cylin-

. der, a piston having a piston rod arranged to

reciprocate within said cylinder, means for con-
ducting a pressure fluid to the lower end of the

- cylinder, valve means through which the rod is

through the valve means, means on the piston .

rod disposed within the cylinder and adapted to

engage the valve means at the termination of j:

each stroke of the piston, whereby the valve is
shifted from one position to the other to change
the direction of travel of the piston, a working
barrel disposed within the casing beneath said

valve means, and a plunger reciprocable in the .

barrel and eonnected to said piston by the piston
rod, whereby the plunger is actuated by the
piston.

27. A well pumping -apparatus including, a

pressure fluid conduit, a well casing, a nipple
connected in-the fluid conduit and having ver-
tical passages therein for permitting a flow of
pressure fluid therethrough, a cylinder depend-
ing from the nipple and disposed within the fluid
conduit, whereby the pressure fluid may flow
downwardly around the cylinder, the nipple hav-
ing a passage establishing communication be-
tween the upper end of the cylinder and the well
casing, the lower end of the cylinder having com-
munication with both the fluid conduit and the
casing, a piston movable in the cylinder, valve
means at the lower end of the cylinder and mov-
‘able to two positions to control the communica~
tion of the eylinder with either the fluid conduit
or the casing, whereby when the valve is.in a
position establishing communication between the

by the pressure fluid, and when the valve is in its
other . position establishing communication be~
tween the cylinder and the casing the pressures
across the piston are equalized and said piston
may move downwardly by . gravity, a piston rod
secured to the piston and extending through the
valve member, means on the piston rod disposed
within the cylinder and adapted to engage the
valve member at the termination of each stroke
of the piston, whereby the valve is shifted from
one position to the other to change the direction
of travel of the piston, means for actuating the
valve with a snap action to provide a substan-

15

movable for admitting a pressure fluid to the
cylinder below the piston to raise the same,
means for releasing the fluid from the cylinder
when the piston has completed its upstroke to
permit said piston to move downwardly by grav-
ity, and means for equalizing the pressures across
said piston when the valve has been shifted to
exhausting position so that the piston may move
downwardly by gravity. ) :
30. A well pumping apparatus including, 3 con-
duit for conducting a pressure fluid, a well cas-
ing, a cylinder having its lower end communicat-
ing with the fluid conduit and also communicat-

- ing with the casing, a valve member at the lower:
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end of said cylinder movable to control the com-
munication of the interior of the cylinder with
either the fluid conduit or the casing, whereby
the position of the valve controls the admission
and exhaust of pressure fluid to and from the
lower end of the cylinder, means for actuating
said valve member, a pressure responsive element
movable within the cylinder and arranged to be
mcved upwardly by the pressure fluid when the
valve member is in a position admitting pressure
fiuid to the interior of the cylinder, the upper
end of the cylinder being in constant communi-
cation with the casing so that when the valve
member moves to a position establishing com-

( - munication between the lower end of the cylin-
fluid conduit and the cylinder the piston is raised -
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der and the casing the pressure fluid within said
cylinder is permitted to escape into said casing,
whereby the pressures across the pressure re--
sponsive element are equalized and said element
may move downwardly by gravity,. a working

barrel dispesed within said casing below said

cylinder, and a pump plunger reciprocable in the
barrel and being connected to said element,
whereby the pump plunger is actuated by the
element. ’
31. A well pumping apparatus including, s con- -

duit for conducting a pressure fluid, a well cas-
ing, a cylinder having its lower end communi-
cating with the fluid conduit and also communi-
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cating with the casing, a valve member at the
lower end of said cylinder movable to control
the communication of the interior of the cylin-
der with either the fluid conduit or the casing,

- whereby the position of the valve controls the
admission and exhaust of pressure fluid to and

from the laower end of the cylinder, means for

‘actuating said valve member, a pressure respon-
sive element movable within the cylinder and
arranged to be moved upwardly by the pressure
fluid when the valve member is in a position ad-
mitting pressure fluid to the interior of the cylin-
"der, the upper end of the cylinder being in con-
stant communication with the casing so that
when the valve member moves to a position
establishing communication between the lower
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end of the cylinder and the casing the pressure
fluid within said cylinder is permitted to escape
into said casing, whereby the pressures across
the pressure responsive element are ‘equalized
and said element may move downwardly by grav-
ity, means carried by the pressure responsive ele-
ment for actuating the valve to move it from

.one position to the other upon the completion of

each stroke, a working barrel disposed within
said casing below said cylinder, and a pump
plunger reciprocable in the barrel and being con-
nected to said element, whereby the plunger is
actuated by the element.
' . RALPH C. FARLEY.
J. W. GILLESPIE.




