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strokes without any spent or exhausted power 
fluid leaving the piston cylinder, and where the 
combined fluid displacement of a complete pis 
ton cycle is effected during a sequent reversal or 
back stroke of the piston. 
A further object of this invention is to provide 

a hydraulically driven deep Well reciprocating 
pumping apparatus in which the valve mech 
anism is so arranged that all passageways, ports 
and seating faces necessary for the complete 
function of the valve parts are contained within 
the valve assembly, and wherein movement of 
one part of the valve assembly causes a reversal 
of the motive fluid pressure thrust reacting upon 
another part to move said part in the opposite di 
rection. 
A further object is to provide a pumping, unit 

in the manner described in which all the re 
ciprocating elements of the unit are flexibly ar 
ticulated one to the other so that a minimum re 
gard for Specific alignment of parts is neceSSary, 
and wherein the threaded connections of the . 
piston rod to the engine and pump piston are pro 
tected from the fatiguing stresses caused by mis 
alignment and the normal vibrations incident 
to reciprocal movement. 
A further object of this invention is to provide 

a hydraulically driven deep well reciprocating 
pumping apparatus of the so-called “insert' type 
wherein both the engine and pump cylinder bar 
rels are allowed a full floating position within 
the engine and pump jackets, and wherein O 
ring gaskets or other similar flexible sealing ele 
ments are employed to maintain a fluid tight 
relationship where necessary. 
Other objects and advantages of the inven 

tion will be evident from the following detailed 
description, read in conjunction with the accom 
panying drawings, which illustrate my inven 
tion. 

In the drawings: 
Fig. 1 is a sectional elevational view of one 

form of the pump unit. 
Fig. 2 is an elevational view with certain parts 

in section showing the pump unit disposed in 
an oil well bore. 

Fig. 3 is a schematic view of the mechanism 
showing at least one disposition of the various 
parts with the main valve in one seating posi 
tion. 

Fig. 4 is a similar view showing the main valve 
in a seating position opposite to that shown in 
Fig. 3. 

Fig. 5 is a sectional elevational view of a modi 
fied form, but showing the main valve in a posi 
tion opposite to that shown in Fig. 1. 

Fig. 6 is a view similar to Fig. 2, showing an 
adaptation of the modified embodiment in Fig. 
5. in an oil Well bore. 

Referring to the drawings in detail and partic 
ularly Figs. 1 and 2, the pump unit 2 comprises 
an outer sectional housing or cylindrical jacket 
3 having an upper apertured head 4 and an inter 
mediate apertured head 5 connecting the Oppo 
site ends of the housing 3. A lower cylindrical 
housing 3a is secured at its upper end to the in 
termediate head 5 and at its lower end to an 
apertured plug or head 6. The upper head 4 
is provided with a downwardly extending circular 
flange T for receiving the upper end of an in 
ner cylinder 8, secured at its lower end to an 
upwardly extending circular collar 9 Secured in 
any suitable manner to the intermediate head 5. 
The inner cylinder 8 is spaced from the Outer 
cylinder 3 to provide a passageway or annulus, 
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4 
0. The lower end of cylinder 8 loosely engages 

the collar 9, and at its upper end is in Snug en 
gagement with flange T. Any suitable ring gas 
ket d is indented in flange 7 to form a fluid 
tight joint. The cylinder 8 may have slight ra 
dial movement at its lower end, and is allowed 
a certain axial movement. The head 4 is pro 
vided. With a threaded bore f l ; for receiving a 
string of macaroni tubing 2 adapted to extend 
to the top of the well (not shown) and permit 
Suspension of the pump unit 2 in the Well tubing 
í3 arranged in Spaced relation with the well cas 
ing || 4 (Fig. 2). 
The lower end - of the tubing f3 is provided 

with a collar f3 having a seating nipple 6 Se 
cured thereto. The bottom plug 6 is provided 
with a tapered outer periphery 7 for supporting 
the pump unit 2 on the nipple 6 in the well tub 
ing f3. Circular sealing gaskets 18 are provided 
below the tapered periphery 7 and are disposed 
to seat in the nipple. 6. The bore of head 
4 is in communication. With a vertical passage 
way 9 in turn communicating with the annulus 
i) through a port 20. The collar 9 is provided 
with a port 2f providing communication between 
the passageway 0 and a piston chamber 22 pro 
vided by cylinder 8. A circular piston unit P is 
disposed in the chamber 22 and comprises an 
outer sleeve 23 connecting with the engine valve 
manifold 24 of slightly smaller, diameter, which . 
in turn is connected with main valve housing 
25 of still smaller diameter. A main valve. unit 
26 is disposed within the housing 25 and is pro-. 
vided with an extension valve 27 adapted to co-. 
operate with an apertured seating member 93 
provided between the members 23, 28 and 24. 
The crossover member 28 is provided with a . 
downwardly extending collar 29 to which is se-. 
cured a tubular rod 30. Spaced from sleeve. 23. 
and extending through the piston unit P, collar 
9, the apertured intermediate plug 5 and into 
connection with a lower pumping piston P'. The 
apertured plug 5 is provided with any suitable 
packing 32 encircling the tubular member 30 
providing a seal between the chamber 22 and 
a lower chamber 33 in which is disposed the 
piston unit P'. 
The lower head 6 is provided with a shouldered: 

bore 34 in which is provided a valve seat 35 held 
therein by a valve cage 36 threadedly. Secured in 
the bore 34 and in which is disposed a ball valve 
37 acting as an inlet standing valve for the 
pump unit 2 as will be hereinafter set forth. 
The pump piston unit P' is disposed in chambers 

33 provided by the sleeve 3 loosely, fitting the 
lower flange of the plug 5 at its upper-end, and 
forming a flexible but fluid tight contact with the . 
upper flange of the lower plug 6. The Upper flange 
of plug 6 is indented to receive a gasket such as an 

The sleeve 3 f is al 
lowed a certain axial movement between the plug 
members 5 and 6. The piston unit P’ comprises 
and inner cylinder 38 threadedly secured between 
an upper collar 39 and a lower collar 40. An 
Outer sleeve 4f is also secured between the col 
lars 39 and 40. A valve seat 42 is supported by 
the collar 40. The inner sleeve 38 is provided 
with shoulders 43 for maintaining a valve cage 
44 therein, which in turn is provided with a ball 
valve 45 acting as a traveling valve within the - 
piston unit P'. The lower end of the tubular 
member 30 is threadedly secured to the upper 
end of the cage 44. Furthermore, a locking col 
lar 46 is threaded onto the upper collar 39 for 

75 maintaining the connection for the tubular meme. 
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supply-fluid pressure condition in chamber 66. 
In this condition supply fluid pressure constantly: 
reacting against the cross sectional area of the 
extension valve member 27 will move the main 
valve upwardly away from valve seat 93 past port 
opening 85 and into forcible contact. With valve 
seat 83. With the valve 27 moved to its upper 
position as shown in Figs. 4 and 5, the Supply. 
pressure fluid from chambers 22 and 76, port TT 
will discharge through port 85 into passageway 
84, apertures 8, and into the chamber 82 at the 
top of the piston unit P. 
Supply fluid pressure is established in chamber 

60 above the pilot rod assembly by passing by the 
loosely fitting member 53 and its recess 54 and 
the nut 56 and the bore of the tube 58. As Soon as 
the pressure in chamber 82 is increased Sufi 
ciently it will cause movement of the motor piston 
unit P in a downward direction with a simul 
taneous downward movement of the pump piston 
P' to cause displacement of production fluid dis 
posed in chamber 98 through the traveling valve 
45, port, 92 and into the chamber 33. It will be 
apparent that a portion of the fiuid may be dis 
placed through the ports 94 and 96 and into the 
pumping column 97. During the downward 
stroke (Fig. 4) of the piston units P and P' the 
standing valve 3 is seated to preclude any flow 
of the well fluid in chamber 93 into the produc 
tion strata. It is apparent that down Ward nove 
ment of the piston units P and P' is accomplished 
without a pressure exhaust relief against the low 
er face 79 of the piston P since the constantly 
maintained supply pressure in chamber 22 is bal 
anced by supply pressure now existing in chain 
ber 82 above the piston unit. However, the dif 
ferential area, provided by the tubular rod 3 
causes the downstroke of the motor piston unit 
P and the pumping piston P’. It will be apparent 
from the above that during the downstroke of 
the piston unit P there is no exhaust condition in 
the chamber 22, but the piston unit P is moved 
through and against the flow of the constantly 
maintained supply pressure fluid. 
As the motor piston unit P. is calised to 1in Ove 

downwardly (Fig. 4) by the power fluid, the 
power fluid in chambers S3 and 82 also acts against 
the cross sectional area of the pilot rod exten 
sion 50 to cause a simultaneous movement of 
the pilot valve rod, and the pilot valve 49 until 
the upper nut 36 abuts the upper face of the 
shoulder 35 thereby arresting any further down 
Ward movement of the pilot wave 3. However, 
downward movement of the motor piston unit P 
and the main valve 26 is continued. The Con 
tinued downward movement of the piston unit 
after the pilot valve assembly has been arrested 
alters the relative position of main valve to pilot 
valve porting; closing chamber 66 to exhaust cor 
respondence by the movement of the pilot valve 
over ports 63 and in simultaneous sequence open 
ing the porting of passageways 62 to chamber 48. 
By virtue of this continued movement the cham 
ber 66 above the main valve is in correspondence 
with supply fluid pressure. It will be apparent 
that with an increased pressure condition in 
chamber 66 the larger area of the main valve 26 
relative to the extension valve 2 will cause nove 
ment of the main valve 26 downwardly to seat 
the extension valve 27 forcibly against the Valve 
seating collar 93 thus precluding correspondence 
of the power fluid beyond this point of Seal. 
This downward movement of the main valve es 
tablishes direct correspondence between cham 
ber, 82 above the piston unit P. by Way...of portage 
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8 
8t, 84, 85, through valve seat 83, apertured ring. 

0, ports, 88 and 89 into and through the pis-. 
ton rod 30 towards the lower pressure condi 
tion of the pumping, column. Consequently the 
movement of the motor piston unit P is reversed 
to move the piston in an upward stroke due to 
the presence of the power fluid in chamber 22 
acting against the piston face 99. 

It Will be apparent from the above described 
operation that the pilot valve 49 is moved by 
movement of the piston assembly P and P’ from 
one position to another, and is maintained in 
either position by the Supply pressure fluid act 
ing thereagainst. Furthermore, the movement of 
the pilot valve is always into or against a high 
pressure condition. Furthermore, it is arrested 
in its movement by the shoulder. 55 prior to any 
movement of the main valve 26 and its extension. 
valve 27 for controlling the intermittent dis 
charge of inlet fluid to the chamber 82 causing a 
downstroke of the piston units P and P'. It 
is to be further noted that the length of the pilot 
rod determines the complete pilot valve stroke 
and that the depth of cavity 48 accommodates 
the complete pilot valve movement plus the move 
ment of the main valve with a sufficient clearance 
in addition thereto. Thus it is evident that a 
desirable portage over-travel can be provided to . 
meet divers operating conditions. This relation 
ship of ports therefore assures that the pilot valve 
at either end of its travel, held in said position 
either by a pressure differential reacting there 
against or confined by the interference shoulders 
55 will either alter or maintain the pressure rela 
tionship influencing the main valve position as 
the case may be, regardless of abnormal or “out 
of phase' positions Such as do occur during in 
stallations or nonpredictable bottom hole condi 
tions. It will be apparent that in this manner 
there is a more positive operation of the pilot 
valve to assure a responsive movement of the 
main Valve. - 

In Figs 5 and 6, is shown a modification of 
the invention which is particularly adapted for 
a Wire line installation in the well bore. The 
pump apparatus shown in Fig. 5 is substantially 
the same as that shown in Figs. 1 to 4 inclusive, 
except that it is modified to eliminate the outer 
jackets 3 and 3a of the preferred embodiment, 
and the passage of the power fluid through the 
apertured head 4 and the passageway 0. It will 
be apparent that the elimination of the outer 
jackets provides a pump of smaller diameter 
which may be utilized in smaller sized tubing, yet 
provides for substantially the same volume of 
fluid displacement as that disclosed in the pre 
ferred embodiment, or a larger diameter pump 
in the same size tubing for greater volume. 
Furthermore, the placement and removal of the 
pump unit in the Well bore by any suitable wire 
line apparatus (not shown) expedites the place 
ment of the pump Without the necessity of utiliz 
ing the string of macaroni tubing 2. 
In Fig. 6, is shown the modified pump unit 99 

disposed in the tubing string 3 wherein a lower 
section of tubing 00 is coupled by a collar f0. 
to the lowermost end of the tubing string 3. 
Furthermore, the section OO is connected with 
a lower Section, 02, through coupling collars 03 
and f(04 interconnected by a seating nipple O5 
threadedly. Secured at the collars. A cylindrical 
Seating nipple 07 is threaded to the lower collar 
06; and extends downwardly, therefrom into 
threaded connection with a lower nipple O8 sup 
ported by, an apertured plug-or conventional oil, 
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well packer 109, disposed in the casing 4. The 
pump unit. 99 of reduced diameter is modified 
further to provide a plurality of vertically spaced 
sealing rings i? disposed on the outer periphery 
of the intermediate plug 5. The sealing rings 
if f are adapted to contact the inner periphery of 

... the seating nipple 05. It will be apparent that 
outer housing for the unit 99 is substantially the 
same as cylinders 8 and 3 of the preferred en 
bodiment with a modification of the plug 5. 

Furthermore, the intermediate plug 5 of the 
modification is provided with an inlet port 2. 

. The top tubular member 58 is provided with a 
projection or fange member i 3 adapted to re 
ceive any suitable type wire line hook member 
(not shown) providing for insertion, seating and 
removal of the pump unit from the tubing string. 
. The lowermost apertured plug 6 of the pre 

... ferred embodiment is modified in the disclosure 
of Fig. 5 by providing a seating nipple 15 ex 

- tending downwardly therefrom. A circular ring 
if 6 of inverted L-shape in cross section is dis 
posed below the plug 6 and slidable upon the 
nipple 15, and is maintained therein by a cir 
cular shoulder IT provided on the outer periph 
ery of the nipple. A lower collar 8 is thread 
edly secured to the ring f 6. The collar 8 is 
provided with tapered or angled end portions if 9 
for seating the pump unit 99 into the angled 
portions f 20 of the seating nipple OT. The collar. 
if 8 is provided with an aperture 2. 
From the above it will be apparent that the 

pump may be run into the well tubing 3 on any 
suitable wire line connecting with the flange 3, 
not shown, and the tapered portion 9 seats on 
the nipple O7 simultaneous with the rings ff. 
contacting the inner periphery of the nipple 105 
in a fluid tight seal. With the pump in position 
as shown in Fig. 6, high pressure supply fluid 
from the top of the well (not shown) is dis 
charged through the tubing 3 into the annulus 
22 and through the inlet port 2 and into the 
chamber 22. It will be apparent that the oper 
ation of the main valve 26, pilot valve 49, motor 
piston P, and pumping piston P' is substantially 
the same as that shown in the preferred embodi 
ment in Figs. 1 to 4 inclusive. 
When it is desired to remove the modified pump 

unit 99 from the well by a wire line and jar 
apparatus (not shown), the pump unit is lifted 
or jarred upwardly allowing the sleeve 5 to slide 
slightly upward on the L-shaped ring 6 there 
by unseating the bottom of the collar 5 from 
the collar 8 and placing the chamber 25 below 
the tapered seat 20 in correspondence with the 
pumping column through the port 2. The an 
nullus 29 is provided with a port i 23 communi 

. . cating with the annulus 24 between the tubing 
3 and the casing 4 defining the pumping column 
of the displaced well fluid. As the pump unit 
99 is lifted the hydrostatic head of fluid in the 
pumping column will flow through the port 2 
into the chamber 25 below the unit 99 thereby 
balancing the pressure at both sides of the unit 
to afford an easy withdrawal of the unit from 
the well by the wire line apparatus. The initial 
movement of the collar S does not of necessity 
unseat from the tapered portion 20 of the nipple 
O7, however, after the balancing of pressure in 
chambers 25 and 29, continued pulling by the 
wire line apparatus will unseat the tapered por 
tions 9 of collar 8 as Well as the cups 
from the nipple fo5 to remove the unit 99 from 
the well. It will be apparent that the tapered 
seat portion 9 may be modified in a manner 

10 
(not shown) such as the use of a straight nipple 
Of reduced diameter and having Suitable Sealing 
Cups encircling the nipple for a fluid Seal with 
the inner periphery of the nipple f7. 
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A stationary standing valve 26 of any suitable 
type is disposed in the nipple O and precludes 
retrograde fluid travel from the pumping column 
towards the production, strata as well as permit 
ting balancing of the pressure on both sides of 
the pump unit 99. It will be apparent that the 
modified installation facilitates the placement 
and removal of the pump unit 99 in the tubing 
string by any suitable wire line apparatus and 
thus eliminates the necessity of a pulling job on 
the macaroni tubing 2 as disclosed in the pre 
ferred embodiment. Furthermore, the pump unit 
99 is of reduced diameter from that shown in 

... the preferred embodiment to permit the use of 
smaller size tubing. Furthermore, it will be ap 

20 parent that the reduced diameter of the unit 99 
will permit a larger pump to be utilized in stand 
ard size tubing to provide an increased displace 
ment of well fluid. 
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Changes may be made in the combination and 
arrangement of parts as heretofore set forth in 
the Specification and shown in the drawings, it 
being understood that any modification in the 
precise embodiment of the invention may be made 
within the scope of the following claims without 
departing from the spirit of the invention. 

I claim: . 
1. A fluid-actuated pump comprising, in com 

bination: a motor cylinder, a pump cylinder and 
a piston reciprocable in each cylinder; a piston 
rod interconnecting said pistons; said pump 
cylinder having a Suction inlet and a discharge 
outlet for pump fluid; said motor cylinder having 
an inlet for operating fluid and a discharge outlet 
for spent operating fluid, said last-named dis 
charge outlet including a passageway extending 
axially through said piston rod and communicat 
ing, with said pump cylinder, whereby spent oper 

45 

50 

55. 

ating fluid from said motor cylinder is discharged 
into and through said pump cylinder and through 
said pump fluid discharge outlet. . . . 

2. A fluid-actuated pump comprising, in com 
bination: a motor cylinder, a pump cylinder and 
a piston reciprocable in each cylinder; a piston 
rod interconnecting said pistons; said pump 
cylinder having a suction inlet and a discharge 
outlet for pump fluid; said motor cylinder having 
an inlet for operating fluid and a discharge outlet 
let for spent operating fluid, said last-named dis 
charge outlet including a passageway. extending 
axially through said piston rod and communicat 

- ing with said pump cylinder, whereby spent oper 
atting fluid from said motor cylinder is discharged 

. into and through said pump cylinder and through 

60 

65 

said pump fluid discharge outlet; and valve 
means, operable in response to predetermined 
reciprocal movement of said motor piston for con 
trolling the application of Operating fluid pres 
sure to the opposite ends of said motor piston and 
for controlling the discharge of spent operating 
fluid from said motor cylinder through said pump 
fluid discharge: outlet, . 

3. A fluid-actuated pump comprising, in com 
bination: a motor cylinder, a pump cylinder and 
a piston reciprocable in each cylinder; a piston 

70 rod interconnecting said pistons; said pump 
cylinder having a suction inlet and a discharge 
outlet for pump fluid; said motor cylinder having 
an inlet for operating fluid and a discharge outlet 
for spent operating fluid, said last-named dis 

75 charge outlet including a passageway extending 



2,631,541 
11 

axially through said piston rod and communicat 
ing with said pump cylinder, whereby spent 
operating fluid from said motor cylinder is dis 

... charged into and through said ... pump cylinder 
and through said pump fluid discharge outlet; 
and valve means carried by said motor piston and 
operable in response to predetermined reciprocal 
movement of said motor piston for controlling 
the application of operating fluid pressure to the 
opposite ends of said motor piston and for con 
trolling the discharge of spent operating fluid 
from said motor cylinder through said pump fluid 
discharge outlet. 

4. A fluid-actuated pump comprising, in Com 
bination: a motor cylinder, a pump cylinder and 
a piston reciprocable in each cylinder; a piston 
rod interconnecting said pistons; said pump 
cylinder, having.a. Suction inlet. and a discharge 
outlet for pumpfluid; said motor cylinder having 
an inlet for...operating fluid at one-side of said 
motor piston;. Said motor piston having a valve 
controlled first fluid passageway therethrough 
adapted, when open, to by-pass operating, fluid 
..from said one side to the opposite side of Said 
piston; said motor cylinder having. a discharge 
Outlet for spent operating fluid including a valve 
controlled second fluid passageway in said motor 
piston and a passageway extending axially 
through said piston rod and communicating said 
second fluid passageway with Saidpump cylinder, 
whereby spent operating, fluid from said motor 
cylinder is discharged into and through said 
pump cylinder and through said pump fluid dis 
charge outlet. 

5. A fluid-actuated pump comprising, in com 
bination: a motor cylinder, a pump cylinder and 
a piston reciprocable in each cylinder; a piston 
rod interconnecting said pistons; said pump 
cylinder having a suction inlet and a discharge 
outlet" for pump fluid; said motor cylinder hav 
ing an inlet for operating fluid at one side of 
said motor piston; said motor piston having a 
valves controlled first fluid passageway there 

* through adapted, when open, to by-pass i operat 
ing fluid from one side to the opposite side of 
said piston; said motor cylinder having a dis 
charge outlet for spent operating fluid including 
a valve-controlled second fluid passageway in said 
motor piston and a passageway extending axially 
through said piston rod and communicating Said 
second fluid passageway with said pump cylinder, 
whereby spent operating fluid from said motor 
cylinder is discharged into and through Saidpump 
cylinder and through said pumpfiuid discharge 
outlet; and valve means. Operable in reponse to 
predetermined reciprocal movement of said motor 
piston to alternately open one of said piston 
passageways and close the other piston passage 
Way. 

6. A fluid-actuated' pump comprising, in con 
bination: a motor cylinder, a pump cylinder and 
a piston reciprocable in each cylinder; a piston 
rod interconnecting said pistons; said pump 
cylinder having a suction inlet and a discharge 
outlet for pump fiulid; said motor cylinder having 
an inlet for operating fluid at One side of Said 
motor piston; said motor piston having a valve 
controlled first fluid passageway therethrough 
adapted, when open, to by-pass operating fluid 
from said one side to the opposite side of said 
piston; said motor cylinder having a discharge 
outlet for spent operating fluid including a valve 
controlled second fluid passageway in said motor 
piston, and a passageway extending axially 
through said piston rod and communicating said 
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2 
second fluid passageway with said pump cylinder, 
whereby spent operating fluid, from said motor 
cylinder is discharged into and through said 
pump cylinder and through saidpump fluid dis 
charge outlet, and valve means carried by said 
motor, piston and operable in response to "pre 
determined reciprocal movement of said motor 

« piston to alternately open"One of Said piston pas 
sageways and close the other piston passageway. 

7. A fluid-actuated pump comprising, in Com 
bination: a motor cylinder, a pump cylinder and 
a piston reciprocable in each cylinder; a piston 
rod interconnecting said pistons; saidpump cylin 
der having a suction inlet and a discharge outlet 
for pump fluid; said motor cylinder having an 
inlet for operating fluid and a discharge outlet 
for spent operating fluid, said last-named dis 
charge outlet including "a passageway extending 
axially through said piston rod and communicat 
ing with said pump cylinder, whereby spent op 
erating fluid from said motor: cylinder is dis 
charged into and through said pump cylinder and 
through said pumpifluid discharge outlet; fluid 
actuated main valve means carried by said motor 
piston for controlling the application of operating 
illuid pressure to opposite ends of said motor pis 
ton and for controlling the discharge of spent 
operating fluid from said motor cylinder, and pilot 
valve means carried by said motor piston and 
operable in response to predetermined reciprocal 
movement of said motor piston to actuate said 
main valve means. 
8. A fluid-actuated pump comprising, in com 

bination: a motor cylinder, a pump cylinder and 
a piston reciprocable in each cylinder; a piston 
rod reciprocable in each cylinder; said pump 
cylinder having suction inlet means and discharge 
outlet means for pump fluid; said motor cylinder 
having inlet means for operating fluid and dis 
charge outlet means for spent operating fluid, 
said last-named discharge outlet means including 
"a passageway extending axially through said pis 
ton rod and communicating with said pump cylin 
der adjacent a pumping face of said pump piston, 
whereby during a pumping stroke - a stream of 
spent operating fluid is discharged into said pump 
cylinder adjacent Said pumping face of said pump 
piston to agitate and remove in Suspension any 
sand or other Solids which may have accumulated 
On Said pump pistol. 

9. A fuid-actuated pump comprising, in com 
bination: a motor cylinder, a pump cylinder and 
a piston reciprocable in each cylinder, each piston 
dividing its respective cylinder into upper and 
lower chambers; a piston rod interconnecting said 
pistons; said pump cylinder having suction inlet 
means and discharge outlet means for pump fluid; 
said motor cylinder having inlet means for op 
erating fluid and discharge outlet means for spent 
Operating fiuid, Said last-named discharge outlet 
means including a passageway extending axially 
through said piston rod and communicating with 
said upper pump chamber adjacent the lower end 
thereof, whereby during the upward pumping 
stroke a stream of Spent operating fluid is dis 
charged into said upper pump chamber adjacent 
the upper Surface of said pump piston to agitate 
and remove in Suspension any sand or other solids 
which may have accumulated on said pump pis 
ton. 

10. In a fluid-actuated deep well pump, the 
combination of: a double-acting motor including 
a cylinder and a motor piston reciprocable there 
in, said piston having oppositely directed faces 
of different areas, the smaller of said faces being 



2,631,041 
13 

adapted to be in continuous open communication 
with a source of operating fluid; a pump includ 
ing a cylinder and a pump piston reciprocable 
therein; a piston rod interconnecting Said pump 
and motor pistons, Said rod having a fluid pas 
sageway extending axially therethrough and 
communicating at one end with said pump cylin 
der; and valve means carried by said motor piston 
and operable to provide Communication between 
the larger of said motor piston faces and, alter 
nately, said source of operating fluid and said 
fluid passageway in said piston rod. 

11. In a fluid-actuated deep well pump, the 
combination of: a double-acting motor including 
a cylinder and a motor piston reciprocable there 
in, Said piston having oppositely directed faces of 
different areas, the Smaller of said faces being 
adapted to be in continuous open communication 
with a Source of Operating fluid; a single-acting 
pump including a cylinder and a pump piston 
reciprocable therein, said pump piston having a 
by-paSS paSSage therethrough and a check valve 
in Said passage adapted to close Said passage dur 
ing one stroke and to open Said passage to by-pass 
pump fluid through said piston during the oppo 
site stroke; a piston rod interconnecting said 
motor and pump pistons, said rod having a fluid 
passageway extending axially therethrough and 
communicating at one end with said pump cylin 
der at the discharge side of said check waive; and : 
valve means Carried by said motor piston and 
operable to provide communication between the 
larger of Said motor piston faces and, alternately, 
Said Source of operating fluid and said fluid pas 
SageWay in Said pistOn rod. 

12. In a fluid-actuated deep well pump, the 
combination of: a double-acting motor including 
a cylinder and a motor piston reciprocable there 

() 
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in, said piston having oppositely directed faces of 
different areas, the smaller of said faces being 
adapted to be in continuous open communication 
With a source of operating fluid; a single-acting 
pump including a cylinder and a pump piston 
reciprocable therein, said pump piston having a 
by-pass paSSage therethrough and a check valve 
in said passage adapted to close said passage dur 
ing One stroke and to open said passage to by-pass 
punp fluid through said piston during the op 
posite Stroke; a piston rod interconnecting said 
notor and pump pistons, said rod having a fluid 
passageway extending axially therethrough and 
communicating at one end with said pump cylin 
der at the discharge side of Said check valve; 
main valve means carried by said motor piston 
and Operable to provide communication between 
the larger of Said notor piston faces and, alter 
nately, said source of operating fluid and said fluid 
paSSageway in Said piston rod; and pilot valve 
means operable in response to movement of said 
pistons to control operation of said main valve 
leaS. 
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