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31 Claims. (O. 103—46) " 
The invention 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 a 
pump jack, or other mechanical pumping unit, 
together with the cost of operation and main 
tenance thereof, is eliminated. . . 
An important object of the 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. 

5 

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 proyide 

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. . . . 
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: Figure 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, 

90 
the piston to raise the same and thereby im- . 
part: an upstroke to the well pump; the down 
stroke of said pump occurring by gravity, when 
the pressure below said piston is released, where 
by Operating costs are minimized and efficient 
pumping is accomplished. 

1. 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 

30 
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. 

Figure 3 is a transverse, vertical, sectional view 
on an enlarged scale of the upper portion of the 
devic?, - 

Figure 4 is a continuation of Figure 3 showing . 
the central portion of said device, 

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, 

Figure. 9 is a horizontal, cross-sectional view 
-taken on the line 9-9 of Figure 6, 

Figure 10 is a horizontal, cross-sectional view 
taken on the line 0-0 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 
stroke of the piston, . ? 

3. 

A further object of the invention is to provide 
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 object 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 
vice within said well bore is minimized. 
A still further object of the invention is to 

provide an improved well pumping apparatus 
which is 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 
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Figure 12 is a similar view with the valve 
member raised during the downstroke of the 
piston, 

Figure 13 is a partial isometric view of the 
valve member, . 

Figure 14 is a horizontal, cross-sectional view . 
taken on the line 4-4 of Figure 11, - 

Figure 15 is a horizontal, cross-sectional view 
taken on the line 5-5 of Figure 12, . 

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, 

Figure 20 is a horizontal, cross-sectional vie 
cated at the surface and connected with the well 55 taken on the line 20-2 of Figure 17, - 



Figure 21 is a horizontal, cross-sectional view 
taken on the line. 2-2 of Figure 17, 

Figure 22 is a horizontal, cross-sectional view 
taken on the line 22-22 of Figure i8, 

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 24-24 of Figure 23, 

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

0. 

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 transverse, 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, and mounted 
Within a well casing. 

Figure 30 is a schematic, transverse, vertical, 
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 30, show 
ing the position of the valve on the downward 
travel of the piston. 
In the drawings (Figures 1 and 2), the numer 

all 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 flow 
upWardly therein. The well soing extends 
axially through the well casing, being suspend 
edi 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 
3 is connected in the tubing and is provided 
with an internal, annular, beveled seat í 4. 
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 4, 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. 

5 

2,273,849 
collar 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 2 which extends axially within 
the tubing ! í. 
is less than the .inner diameter of the tubing, 
whereby an annular space 28 is formed therebe 

20 

per end of Said sleeve. 

3. 

35 
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The apparatus includes an elongate perforated 
pipe section f6 which is located at the upper 
portion of the same (Figure 3) and this pipe sec 
tion has a fishing neck 7 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 f6 is threaded into the 
upper end of a swaged coupling collar 8, which 
collar has a depending tubular shank 9 prefer 
ably made integral therewith. . Pressure actuated 
packing cups 20 surround the shank and engage 
the wall of the tubing, being Confined on Said 
shank between an external shoulder 2 on the 

The lower 

tWeen. The botton of the head has a reduced 
collar 29 depending therefrom and preferably 
made integral therewith and, as clearly shown 
in Figure 3, the collar is of a smaller diameter 
than the sleeve 2 and is disposed within the up 

The collar 29 has external 
Screw threads thereon whereby the upper end of 
a 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 3 therebe 
tween. An axial bore 32 extends upwardly 
through the collar 29 and also partially through 
the head or block 28 and the lower end of said 
bore communicates with the interior of the cyl 
inder 39. 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 2 and well tubing 

, whereby fluid may flow from the cylinder 3 
through the bore 32 and ports 33 and into the 
well tubing. 
When the apparatus is in position within the 

well tubing , 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.27, 
flowing downwardly through said sleeve in the 
annular space 3 between said sleeve and the 
cylinder 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 2 is connected by 

a coupling 34 with the upper end of an annular 
valve body 35, which body has its lower end con 
nected to the upper end of an elongate tubular 
sleeve 27". The sleeve 27' ...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 3 therein and a tubular valve mem 
ber 38 is slidable in the bore above the seat. The 
lower end of the valve 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 

7s integral with the valve body and the diameter of 
this Collar is less than the internal diameter of 

The outer diameter of the sleeve. 







upper end of the packing gland or nut 79 (Fig 

2.273,3 
and through a perforated section of pipe 73, 
which has its upper end secured to the stuffing 
box body by a swaged nipple 4 and coupling 
75. The interior of the body 64 is provided with 
a packing chamber 76 wherein suitable packing 5 
TT, which surrounds the rod 7?, is confined. A . 
coiled spring 78 engages the packing 77 and is 
held within the packing chamber by a gland or 
nut 79 which is threaded into the upper end of 
said chamber. The lower end of the perforated pipe section 
73 (Figure 2) is threaded into the seating nip 
ple (5 which, as has been explained, is supported 
on the seat 4 of the collar 3 connected in the 
tubing it. The pipe 73 extends axially through 15 
the tubing and that portion of said tubing sur 
rounding said pipe is provided with perforations 
80, whereby communication between the well tiub 
ing and casing 0, is established at this point. 

. A tubular working barrel 8 of the usual con- 2) 
struction has its upper end threaded into th? 
seating nipple i5 and extends downwardly from 
the lower end of the well tubing and axially N 
through the lower portion of the well casing. The 
usual pump plunger 82 having a traveling valve 25 
83 mounted thereon is connected to the lower, 
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 7, the pump. plunger is re- 30 
ciprocated therewith. A standing valve 84 is 
mounted in the lower end of the working barrel 
8 and the usual well screen 85 extends down 
wardly from said working barrel, said screenter 
minating near the bottom of the well bore. - . 
When the pump plunger 82 is reciprocated, 

the well fluid is drawn into the working barrel 
from the well through the screen 85 and stand 
ing valve 84 and is lifted upwardly through the 
working barrel and nipple 5 into the perforated it 
section of pipe 73. The fluid passes outwardly 
through the perforations in this pipe and into 
the Well tubing ff, from where it flows through 
the perforations 80 into the well casing fo above 
the packer 12. The well fluid is then lifted up- 45 
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 may be of any standard type and their 
particular construction is subject to variation, 

In operation, the well tubing f has the collar 
connected therein and is run into the well 

casing to in the usual manner. The well packer 
2 is set so as to seal off between the lower end 

of the tubing and the well casing. A suitable 55 
lowering tool (not shown) is then connected to . 
the fishing neck fl of the apparatus, whereby 
said apparatus may be lowered through the well 
tubing.' The lowering of the apparatus con- ". 
tinues until the seating nipple 5 engages the 00 
beveled seat 14 within the collar 3, 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- G5 
sition, whereby the rod. 46 attached to said pis-" 
ton. has moved the shock absorber piston si 
downwardly to its lowermost position. In such... 
lowermost position, the head 69 on the stem 

() 

35 

5) 

... its which depends from the piston 6, is resting to 
on.a. resilient ring 79'...which is mounted in the 

ure 5). With this arrangement, the weight of . 
the piston 45 and its associate parts is carried 

... by the head 69. It is noted that the head 9 is 

is moving through its upstroke, 

these ports and into the well tubing ff. 

49 - 5 

engages the ring 19' and nut 79 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 79, as indicated 
by the space in Figure 5. 

After the apparatus has been positioned with 
in the well tubing f, a pressure fluid is intro 
duced into the upper end of the well tubing at 
the surface and this fluid passes downwardly 
through the well tubing until it strikes the pack 
ing cups 20 which are mounted below the per 
forated section of pipel G. The provision of the 
cups force the fuid to pass through the perfora 
tions in the section 6, whereby said fluid flows 
downwardly through the collar. 8 and the shank 
9. From this point, the fluid passes downward 
ly through the passages 25 in the head or block 
24 and enters the annular space 3 between the 
sleeve 27 and the cylinder 30. 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 
the space 3 may pass through the ports 4 and ... 
into the lower end of the cylinder 30, whereby 
said pressure may act against the underside 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 
as the connecting rod T secured to the rod 46, 
are raised. The raising or lifting of the con 
necting rod 7 causes the pump plunger 82 of 
the well pump C, which plunger is secured to the 
rod f, to be moved upwardly in the Working 
barrel 8. Thus, so long as the piston 45 con 
tinues its upward movement, the pump plunger 

Upward movement of the piston 45 COIntinueS 
until the sleeve si which is carried by the rod 
46 strikes the underside of the web 47 within the 
valve member 38. As has been explained, the 
engagement of the sleeve 5T with the web 47, 
with continued upward movement of the piston 
45 and rod 46, causes the spring 58 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 occurs, the admittance of the pressure fluid 
from the space 3 f through the ports 4 and to 
the cylinder 30, is shut off. At the same time, 
the upward movement of the valve member 38 
uncovers the relief, ports 43, whereby the fluid 
within the cylinder may drain outwardly through 

From 
the well tubing, this fluid may escape into the 
well casing through the perforations 44 in said 
tubing. . . . 

id drains from the cylinder 3, the As the fu 
... weight of the piston 45 and its associate parts, 
causes said piston to move downwardly by grav 
ity. It is pointed out that since the upper end 
of the cylinder is at all-times in communication 
with the casing through the bore 32 and ports 
33, the establishment of communication between 
the lower end of the cylinder and said casing 
through the perforations 44, causes an equaliza 
tion of pressures across the piston - to permit 
downward movement, tiereof by gravity. This 
downward movement is gradual due to the pro 
vision of the shock absorber piston B moving 
through its cylinder 2. As the piston 4 moves 
downwardly in its cylinder 30, it is manifest that 
h 



6 
a downward movement will be imparted to the 
pump plunger 82 of the well pump C, due to the 
connection between the piston rod 46, connect 
ing rod 7 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 5 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 52 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 3 and close the relief ports 43. At the 
same time, the downward movement of the Valve 
member 38 opens the ports & to the interior 
of the cylinder 30, whereby the pressure fluid 
from the space 3 may again enter the lower end 
of the cylinder 30. This results in the piston 45 
again moving upwardly and the operation is thus 
repeated. 8. h- 

When it is desired to remove the device from 
the well tubing, it is only necessary to relieve the 
pressure from the well tubing AG above the appa 
ratus. After this is done, a Suitable lowering 
tool (not shown) may be engaged with the fish 

5 

10 

5 
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2,273,349 
is formed with a bore 36' which extends vertical 
ly therethrough. The upper end of the valve 
body is formed with an upstanding collar 39' 
which is externally screw-threaded, whereby the 
lower end of the cylinder 30 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 39 is connected to the body 
35 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 
4' extend from the top of the body 35' and com 
municate with the upper end of the bore 36' 
thereof, whereby a pressure fluid in the sleeve 27 
may flow downwardly into Said bore. . 
Above the ports & ', an internal, annular seat 

42' is provided and this seat is adapted to be 
engaged by the upper end of a sliding valve mem 
her 33. When the upper end of Said Valve 
member is engaging the seat, as shown in Figure 
18, the ports 4 are closed and the fluid pres 
Sure from within the sleeve 2 cannot flow into 

25 

30 

ing neck 2 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 90, as is clearly shown in Fig 
ure 16. A perforated section or length of tubing 
92 is substituted for the perforated pipe 3 shown 
in Figure 5 and the working barrel 38 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 
92 and serves to pack off the annular space be 
tween the tubing and the well casing C. 
construction, the packing cups 26 are eliminated 
and the pressure fluid which actuates the device 
is introduced through the tubing . . it passes 
downwardly through the Swaged nipple 96 and 
through the head 24, from where it flows to the 
cylinder 3, -as has been described. As the pis 
ton 45 is reciprocated, the pump plunger 82 of 

In this 

35 

5 5 

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 0. The operation of 
this form is substantially the same as the first 
form with the exception that the apparatus is 
mounted in the well tubing string and is lowered 
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 connected 
by the coupling with the sleeves 2 and 27 and 

60 

75 

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 3 and act on the piston 45 movable 
therein. 
The lower end of the valve member 33' is re 

duced at 38d, and is slidable Within a flanged 
sleeve 38to which is inserted Within the lower 
portion of the bore 36 of the body 35. The 
upper end of the sleeve 38b is beveled and is 
adapted to be engaged by an external beveled 
shoulder 33c which is formed on the member 
38. When the valve member 38' is in its lower 
most position (Figure 17), the ports 4' in the 
upper end of the body 35' are open. At this 
time, radial ports 43' which are provided in the 
valve body below the ports 3', are closed by 
the member 38. A frictional resistance to the 
upWard movement of the member 38” is Set Uup 
by a Spring-pressed ball 93 which is mounted 
in an opening 943 formed in the lower end of 
the body 35'. The ball is arranged to engage 
an annular groove 95 formed in the exterior 
Surface of the member 38' near the lower end 
thereof. Obviously, before the valve member 
38' 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 33, before 
Said member can be moved to a raised position. 
When the member is moved to a raised posi 

tion, the ports & are closed, as has been ex 
plained, and the ports 3' are open. The open 
ing of the ports 33 is accomplished by the regis 
tration of radial openings 43a which are pro 
vided in the valve member 38' below the external 
shoulder 38c with the ports 43. Such registra 
tion of the openings 43d 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 2', 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, hereinbefore 
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 
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an external flange 97. This sleeve and flange 
are substituted for the screw-threaded collar 29 
shown in Figure 3. The external diameter' of 
the flange 97 is substantially equal to the in- . 
ternal diameter of the cylinder 30, whereby the 5 
upper end of said cylinder/may receive said 
flange. A plurality of packing rings 98 sur 
round the lower end of the sleeve or shank 96 
and are confined between the flange 97 and a 
spider 99. The spider is secured by means of 10 
an elongate bolt 00 to the head 24. Manifestly, 
when the spider is tightened against the packing 
rings 98, said rings pack off between the cylinder 

... 30 and the sleeve. 96 so as to prevent a leakage 
of pressure at this point. The connection shown lis 
in Figure 23, in no way affects the operation 
of the apparatus, as has been described, such 
connection merely being a substitute for the 
screw-threaded collar 29. Although it is desirable that the apparatus be 20 

... lowered into the well bore in close proximity to 
the well pump, whereby the usual pump rods 
may be eliminated, it is not essential that this 
be done. The apparatus could be mounted at 
the surface of the well and could be connected 
to the well pump within the Well bore by means 
of the usual connecting rod, in which event the 
apparatus would take the place of the usual 
mechanical pumping unit. This application of 
the invention is shown in Figures 26 and 27, 30 

25 

wherein a cylinder 30b has its upper end closed 
by a suitable cap. The piston 45 operates in 
this cylinder. A valve 35b, similar in construc 
tion to the valve 35", is connected to the lower 
end of the cylinder and controls the application 35 
and release of pressure below the piston-toperat 
ing in the cylinder 30b. As clearly shown in 
Figure 27, this valve includes an inlet port 4 lb 
which has an inlet pipe Of connected thereto. 
The port 4b takes the place of the inlet ports () 
4' in the valve 35'. An outlet port. 43b which 
is adapted to register with the openings 43a. 
in the valve member 38' is mounted in the 
opposite side of the valve body 35b and has 
an outlet pipe 02 connected therein. The pis-, i. 
ton rod 46 which is secured to the piston 45 
operating in the cylinder 30b is provided with r. 
the telescoping sleeve, whereby the valve mem 
ber 38 is operated in the same manner as has 
been hereinbefore described. Thus, the recip- it 
rocation of the piston within the cylinder 30b 
is controlled. An elongate section of pipe 27b 
is connected to the lower end of the valve body 
35b and has a stuffing box 03 at its lower end. 

. The shock absorber, disclosed in Figure 5, may 55 
be mounted above the stuffing box 03 if desired. 
The connecting rod T may connect the piston 
rod 46 with the usual pump rods which extend 
axially through the well casing 0. It is pointed. 
out that the shock absorber may be eliminated 60 
in this form and the release-or escape of pressure 
from the cylinder 30b controlled by a hand valve 
f04 connected in the outlet line 82. The entire 
device may be supported on suitable brackets 105 
secured to the derrick floor. . . The operation of this form is exactly the same 
as the operation of the other forms and, mani 
festly, the valve 38 slidably mounted within the 
body 35b controls the reciprocation of the piston to 
45 within the cylinder 30b. As the piston re 
ciprocates within the cylinder, the rod T f is re 
ciprocated and a vertical movement is imparted . 
to the well pump located in the well bore by 
eans of the usual pump rods. 75 m 
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What we claim and desire to secure by Letters 

Patent is: . . 1. The combination with a well tubing and a 
... well casing of a pumping apparatus arranged 
to be lowered into and removed from the well 
tubing on a flexible line and including, a cylinder 
having a pressure actuated member movable 
therein, a well, pump having its plunger con 
nected with said pressure actuated plunger so 
as to be actuated thereby, and means for intro 
ducing a pressure fluid into the tubing whereby 
said tubing is utilized as a conductor for con 
ducting the pressure fluid to the cylinder to 
actuate the pressure actuated plunger. 

2. 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 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 control 
ling the inlet to 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 the barrel, a vertically 
movable actuating member extending from the 
piston to the pump plunger, and means for 
equalizing the pressures across said piston when 
the valve is in exhausting position so that the 
piston may move downwardly by gravity. 
3. 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 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, vertically-movable valve means for 
controlling the admittance of a pressure fluid 
to the lower end of said cylinder below the piston 
and for releasing the fluid from the cylinder 
when said piston has completed its upstroke to 
permit downward movement of the same by 
gravity, a working barrel below said device, a . 
pump plunger reciprocable in the barrel, and a 
vertically-movable actuating member extending 
from the piston to the pump plunger through the 
valve means so as to actuate the same. . . , 4. 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 cylinder 
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, annular valve means mounted at the lower end of said cylihder for controlling the - 
flow of pressure fluid to and from the cylinder, 
whereby the piston may be moved upwardly by 
pressure and downwardly by gravity, a working 
barrel below said device, a pump plunger recip 
rocable in the barrel, and a vertically-movable 
actuating member extending from the piston to 
the pump, plunger and having means for actuat 
ing the annular valve means. , 

5. 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 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 
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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, a 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 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 mounted on the member for engaging and 
actuating the valve to control the movement of 
Said piston. 

7. 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 fluid inlet at its lower end, 
a piston reciprocable in the cylinder, means for 
conducting a pressure fillid to the lower end of 
the cylinder, a single valve lineans 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 
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10. 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 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 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 
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rod intermediate Said piston and plunger for 
cushioning the downstroke thereof. 

il. 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 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 valve body at the lower end of 
said cylinder having a pressure fluid inlet port 
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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 valve means so as to actu 
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 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 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, 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. - W 

9. 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 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 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 extend 
ing from the piston to the plunger and movable 
through said valve means so as to actuate the 
same, and means associated with the rod inter 
mediate said piston and plunger for cushioning 
the downstroke thereof. 
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and an outlet port, an annular slidable 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 con 
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 actuat 
ing said valve. y 

12. În 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 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 valve body at the lower end of 
said cylinder having a pressure fluid inlet port 
and an outlet port, an annular slidable 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 con 
pletes its upstroke to a position closing the inlet 

60 port and opening the outlet port to permit escape of pressure fluid from the cylinder and to pre 
vent, the admittance of pressure fluid thereto, 
thereby allowing the piston to move downwardly 
by gravity, a working barrel below said device, 
a pump plunger reciprocable in the barrel, a 
vertically-movable actuating member extending 
from the piston to the pump plunger through the 
valve, and having means mounted thereon for 

70 
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 

75 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, 
a 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 

9 
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 

y r. 

said cylinder having a pressure fluid inlet port 5 for draining the fluid from Said cylinder to per-. 
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 

mit the piston to move downwardly in the cylin 
der, asingle annular valve member coacting with 
the ports and movable to two positions, each 
position of said valve opening one of the ports 

movable when said piston completes its upstroke and closing the other to allow either raising or 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 
mounted 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 direction of travel of the 
piston. . . . Y . 

14. In a well pumping apparatus, the combi 
nation with a weil tubing and a Well Casing, 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 forestablishing 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 coacting with 

... the ports and movable to two positions, each 
position of said valve opening, one of the ports to 
and closing the other to allow either raising or 
lowering of the piston, a working barrel below 
said device, a pump plunger reciprocable 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 combi 
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 
ing, a piston movable in the cylinder, the cylin 
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 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- . 

ing and having a pressure fluid inlet at its lower 
o end, a piston movable in said cylinder, means for 

der, a single annular valve, a member coacting 
with the ports and movable to two positions, each 
position of said valve opening one of the ports. 
and closing the other to allow either raising or 
lowering of the piston, a Working barrel below 

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 
rocable in the barrel, and a piston rod extending 

35 the Same. 

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 a 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 
conducting a pressure fluid to the lower end of 

5 the cylinder, means for moving the piston up 
wardly in the cylinder by pressure and for mov 
ing the same downwardly by gravity, a valve 
means wholly within the cylinder and actuated 
by the piston for controlling the admittance 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 
a piston rod extending from Said piston to the 
pump plunger through the valve so as to actuate 

18. In a well pumping 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 cylinder disposed in the 
tubing and having a pressure fluid inlet at its 
lower end, a pistori movable in the cylinder, 
means for conducting a pressure fluid to the 
lower end of the cylinder, means for moving the piston upwardly in the cylinder by pressure and 

5 for moving the same downwardly by gravity, an 

pe 

nular valve means actuated by the piston and 
connected to 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 a piston rod extending from said pis 
ton to the pump plunger through the valve so as 

55 to actuate the Same. . . 
19. In a well pumping 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 cylinder disposed in the tub 

conducting. a pressure fluid to the lower end of 
the cylinder, means for moving the piston up 
wardly in the cylinder by pressure and for mov 

said device, a pump plunger reciprocable in the 65 ing the same downwardly by gravity, a valve 
barrel, and a piston rod extending from said pis 
ton to the pump plunger through the valve so as 
to actuate the same. ??? 

16. In a well pumping app ratus, the combi 

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 

nation with a well tubing and a well casing, of 70 der so as to co-act with the valve means so as 
a 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 inlet port for establishing a com 

to actuate the same, a working barrel below said 
device, a pump plunger reciprocable in the bar 
rel, and a piston rod extending from said piston. 
to the pump plunger through the valve so as to munication between the tubing and the lower 75 actuate the same. 
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20. In a well pumping 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 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 
waive 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 end communi 
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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 fiuid 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 fuid 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 Walve 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. Y 

24. A well pumping apparatus including, a 
pressure fluid conduit, a well casing, a nipple 
connected in the fluid conduit and having verti 
call passages therein for permitting a flow of 

30 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 
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 
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snap action to provide a change in the movement . 
of the piston. 

22. A well pumping apparatus including, a 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 connu 
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, 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, a working barrel disposed within 
said casing below said cylinder, a pump plunger 
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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 the 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 apparatus including, a 
pressure fluid conduit, a well casing, a nipple 
connected in the fluid conduit and having Wer 
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 
down Wardly 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 . 
communication with both the fluid conduit and 

65 

70 reciprocable in the barrel, and means depending . 
from the element for connecting the same to the 
plunger. - 

23. A well pumping. apparatus including, a con 
duit for conducting a pressure fluid, a, well cas 75 

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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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 lower 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 down Wardly 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 
punger reciprocable in the barreland being con 
nected to said element, whereby the plunger is 
actuated by the element. 

RALPH. C. FARLEY. 
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