
O. E. DEMPSEY ETAL 2,653,545 
WELL, INSTALLATION FOR SUBSURFACE HYDRAULIC PUMPS 

Sept. 29, 1953 

3 Sheets-Sheet li Filed April 7, 195l 

?????????????????????????????zzzzzz 

III 

FG, 1 

*-t|||||||||||||||||||||||||| 

      

  

  

  

  

  

  



Sept. 29, 1953 o, E. DEMPsey ET AL 2,653,545 
WELL, INSTALLATION FOR SUBSURFACE HYDRAULIC PUMPS 

Filed April 7, 195l 3 Sheets-Sheet 2 

NDSTATI 

ELL SLSLSLSLSSLSLSSLSSLSLSSLSLSSLL0LL0LSSLSLSLSSLSLSSLSSLSSLSSLSLL 

8 SLLLLLSLLLLLSLLLLLLLL LLLLLLLL ay ma7ZZaaaaaaaava AYASA A 

ºzzzzzzzzzzzz2 rwr 
g =22 

s INVENTORS 

t Y. O.A. ž 

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  



2,653,545 

4. 

O. E. DEMPSEY ETA 

WELL, INSTALLATION FOR SUBSURFACE HYDRAULIC PUMPS 

Sept. 29, 1953 

  
  

  

  

  

    

  

  

  

  

  



Patented Sept. 29, 1953 2,653,545 

UNITED STATES PATENT OFFICE 
2,653,545 

WELL, NSTALLATION FOR SUBSURFACE 
HYDRAULIO: PUMPS 
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1. 
This invention relates to improvements in oil 

well pumping apparatus, and more particularly, 
but not by way of limitation, to a SubSurface 
hydraulic pump installation for an oil well, and 
means for removing and installing the pump in 
an oil Well. 
As it is well known, Subsurface hydraulic 

pumps have been used in oil wells for several 
years. The prevalent method of installing a 
hydraulic pump in a well has been to secure the 
pump on the end of a small string of tubing, 
commonly called the “macaroni’ string, and 
inserting the pump and the macaroni String in 
a larger string of well tubing. The Well tubing 
is in turn disposed in the well casing and extends 
downwardly in the well casing into communi 
cation with the well fluid. The pump is Seated 
in fluid tight engagement with lower portion 
of the weli tubing to provide an annular pro 
ducing passageway between the macaroni String 
and the well tubing for the well fluid and the 
exhausted or spent power fluid utilized to Oper 
ate the hydraulic pump. 
In operation, high pressure power fluid is usu 

ally forced downwardly in the macaroni String 
to operate the hydraulic pump. The Well pump 
in turn pumps the well fluid upwardly through 
the annular production passageway to the sur 
face of the well. The power fluid, after passing 
through the engine end of the pump, is usually 
combined with the well fluid in the production 
column. As a general rule, for every unit volume 
of high pressure power fluid forced down the 
macaroni string, one unit volume of well fluid 
is drawn into the system by the pump, thus two 
unit volumes of fluid are recovered at the Sur 
face of the Wel. 

It is also Well known that most Well fluids 
carry variable amounts of sand, shale, and abra 
sive oxides from the formation, which, together 
With pipe scale and other foreign substances 
contaminating the power oil System, are very 
destructive to the pumping mechanism. There 
fore, the pump must be periodically removed 
from the well for repair and replacement of 
parts. In the method of pump installation pre 
viously described, the complete macaroni string 
must be pulled from the well to remove the 
pump unit. To pull the macaroni string re 
quires the service of several workmen for several 
hours (depending upon the depth of the Well), 
as well as a portable pulling unit which is Ordi 
narily not present at the well and must be trans 
ported from a distant location. It is readily seen, 
therefore, that not only is the removal and re 
installation of a pump unit in this manner rela 
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2 
tively expensive, but the well must also be shut 
down for a considerable period of time, resulting 
in loSS of production, 
In addition to sand being present in the well 

fluid, there may also be paraffin therein which 
gradually accumulates and solidifies in the pro 
ducing column and must be periodically removed 
therefron. It will be readily appreciated that 
an abundant accumulation of paraffin in an an 
nular shaped production column would be very 
difficult to remove. The subsurface pump is 
usually raised part Way out of the well bore to 
break loose the paraffin, resulting in a loss of 
production time and involving the services of 
Several Workmen and auxiliary equipment. 
Another known method of installing a subsur 

face hydraulic pump in an oil well is by provid 
ing two parallel strings of tubing in the well 
casing communicating at their lower ends. One 
String of the tubing is of comparatively large 
diameter and the other is of comparatively small 
diameter, for example, two inches and one inch 
respectively. The pumping unit is telescopically 
disposed in the lower end of the large tubing 
and is Seated therein with the lower or pumping 
end of the unit in communication with the fluid 
in the well. In operation, high pressure power 
fluid is forced down the large tubing by suitable 
Surface equipment to operate the subsurface 
pump, and the pump in turn pumps well fluid 
and the exhausted or spent power fluid upwardly 
??Eh the Small tubing to the surface of the 
Wel. 

The greatest advantage obtained by use of this 
type of pump installation is the ease of removal 
and installation of the pump in a well bore. For 
removal, it is simply necessary to reverse the flow 
of fluid in the parallel tubing strings, where 
upon the pumping unit will be pumped upwardly 
through the large tubing to the surface of the 
Well. However, each time the flow in the parallel 
tubing strings is reversed, as when a soluble plug 
is forced down the Small tubing to remove par 
affin therefrom, the pumping unit is removed 
from its Seat, or pumping position, and must be 
reseated before production of the well can be 
resumed. Furthermore, a portion of the dirty 
Well fluid invariably enters the engine end of the 
pumping unit each time the flow in the parallel 
tubing strings is reversed to damage the intri 
cate hydraulic valve and plunger mechanism 
therein. Another disadvantage of this type of 
installation is the resistance to flow of the fluid 
being pumped. As previously set forth, the vol 
lume of fluid forced to the surface of the well is 
usually twice the amount forced downwardly to 
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the pump. It is readily seen, therefore, that 
Since the largest volume of fluid must be pumped 
through the Small tubing, the frictional resist 
ance to flow of the pumped well fluid, and ex 
hausted power fluid will be imposed directly on 
the Subsurface pumping unit to materially im 
pair the effectiveness of the unit. 
The present invention contemplates a novel 

Subsurface hydraulic pump installation utilizing 
a large and small String of tubing installed in 
parallel relation in the casing of an oil well. A 
hydraulic pumping unit is disposed in a housing 
at the lower end of the large tubing in commu 
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nication. With the well fluid in Such a manner 
that high pressure power fluid forced down the 
Small tubing operates the pump, and the pump 
in turn pumps well fluid and exhausted power 
fluid upwardly through the large tubing to the 
Surface of the well. 
A novel extension is provided on the upper end 

of the pumping unit to receive a retrieving device 
When it is desired to retrieve the subsurface unit. 
The retrieving device is adapted to be pumped 
down the large tubing by a reversal of fuid flow 
in the parallel strings of tubing. After the re 
trieving device is in engagement with the pump 
extension, and the normal direction of flow is 
resumed through the parallel strings of tubing, 
high pressure fluid acts on the lower side of the 
retrieving device to force the pumping unit up- : 
Wardly through the large tubing to the surface of 
the Weil. The direction of flow in the parallel 
Strings of tubing may be periodically reversed, as 
When cleaning paraffin from the large tubing, 
without affecting the seating of the pump, and ; 
without forcing dirty well fluid through the en 
gine end of the pump. Furthermore, all valves 
for controlling the flow of fluid at the lower end 
of the well are retrievable Without pulling the 
well tubing. 
An important object of this invention is to pro 

vide for the minimum frictional resistance to 
flow of fiuid being pumped by a subsurface hy 
draulic pump from an oil well in order to in 
crease the Overall pumping efficiency. 
Another object of this invention is to provide 

a SubSulface hydraulic pump installation utiliz 
ing two parallel strings of tubing whereby the 
direction of flow in the tubing strings may be 
reversed without affecting the seating of the 
pumping unit disposed at the end of one string 
of tubing. 

It is another cbject of this invention to pro 
vide a subsurface hydraulic pump installation in 
such a manner that paraffin may be easily and 
efficiently removed from the production column 
without affecting the seating position of the 
pump. 
A further object of this invention is to pre 

clude the introduction of paraffin into the pump 
ing unit. 
A still further object of this invention is to 

prevent the forcing of dirty well fluid into the 
engine end of a subsurface fluid actuated pump 
ing unit, when flow of fluid is reversed, or when 
the pump is being removed from the well. 
Another object of this invention is to provide 

a hydraulic pump installation utilizing a large 
and a small string of tubing wherein the Smaller 
volume of power fluid flows through the Smaller 
tubing and the greater volume of fluid, consist 
ing of spent power fluid and displaced well fluid, 
flows through the larger tubing. 
Another object of this invention is to provide 

a hydraulic pump installation for an oil Welli 
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4. 
utilizing a housing secured to the lower ends of 
two variable sized parallel strings of tubing, 
Wherein the pump is removed and inserted in the 
Well through the larger of the two parallel strings 
Of tubing, but is completely disposed in the hous 
ing below the larger string of tubing when in op 
erating position. 
A further object of this invention is to provide 

a, hydraulic pump installation utilizing two par 
aliel Strings of tubing and a pump housing com 
municating with the lower ends of each of the 
tubings having a greater internal diameter than 
either of the tubings. 
Another object of this invention is to provide 

a SubSurface hydraulic pump installation wherein 
all valves disposed in the well are removable with 
Out pulling the well tubing. 
An additional object of this invention is to 

provide a housing for a subsurface hydraulic 
pump SO constructed and arranged that high 
preSSure power fluid introduced into the housing 
for operating the pump cannot develop sufficient 
axial thrust to force the pump out of the housing. 
Also, to provide such a housing and pump whereby 
the pump may be removed from the housing only 
by the connection of a proper tool to the pump, 
Whereupon the high pressure power fluid being 
introduced into the housing in the same manner 
as for operating the pump coacts with the tool 
to remove the pump from the housing. 
Other objects and advantages of the inven 

tion Will be evident from the following detailed 
description, read in conjunction with the ac 
companying drawings, which illustrate our in 
Vention. 
In the drawings: 
Figure 1 is an elevational view, partially in sec 

tion, of the upper portion of a subsurface hy 
draulic pump installation constructed in accord 
ance with this invention. 

Figure 2 is a continuation of Fig. 1 and illus 
trates the lower portion of the installation and 
discloses a novel pump chamber having a sub 
Surface hydraulic pump disposed therein. 

Figure 3 is a sectional view of the upper por 
tion of the hydraulic pump installation, partially 
diagrammatically shown for clarity. 

Figure 4 is a continuation of Figure 3 and ill 
lustrates the upper portion of the hydraulic 
pump. 

Figure 5 is a continuation of Figure 4 and ill 
lustrates the lower portion of the hydraulic pump. 

Figure 6 is a continuation of Figure 5 and il 
lustrates the standing valves at the lower end of 
the pump installation. 

Figure 7 is an elevational view, partially in 
Section, of a novel retrieving device for removing 
the subsurface pump unit. 

Figure 8 is an elevational view, partially in sec 
tion, of a wire line grappling member. 

Referring to the drawings in detail, and par 
ticularly Fig. 1, reference character designates 
the usual casing head provided at the upper end 
of the Well casing 2. The well casing 2 extends 
downwardly in the well bore 3 to the producing 
Sands (not shown). A pair of tubing strings 4 
and 5 are Secured in the casing head and ex 
tend downwardly in the casing 2 in parallel re 
lationship. The upper end 6 of the larger tub 
ing string 4 is enclosed by a cap T for purposes 
as will be hereinafter set forth. The upper end 
8 of the Smaller tubing string 5 is interconnected 
by a conduit 9 to a suitable four-way valve to 
having the usual handle . The opposite side 
of the valve 0 is connected by a conduit 2 to an 
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intermediate portion of the tubing string 4 above 
the casing head . 
A Supply conduit 3, and a discharge conduit 

4 are also connected to the valve 0. The con 
duit 3 communicates with a suitable hydraulic 
Surface pump (not shown) utilized to supply clean 
power fluid, preferably oil, to the valve f. The 
conduit a communicates with a Suitable storage 
tank Or the like (not shown) for receiving the 
fluid displaced from the well bore 3. It will be 
understood that the valve 3 may be manually 
operated by turning the handle to place the 
conduit 3 into communication. With either con 
duit 8, or 2, and Simultaneously placing conduit 
4 into communication with either conduit 2 
Or 9. 
The tubing string 4 forms the production col 

umn for the installation and extends downward 
ly into proximity With the lower end (not shown) 
of the casing 2, and has a novel housing 5 
(Fig. 2) suspended from the lower end is there 
of. An eSSentially cylindrical pump cavity i is 
provided in the housing 5 to receive a SubSur 
face hydraulic pump 8. The diameter of the 
cavity fi is larger than the internal diameter 
of the tubing is for purposes as Will be herein 
after Set forth. Wertically Spaced circumferential 
shoulders 9 and 2 extend into the pump cavity 

to engage Sealing rings 2 and 22, respective 
ly, carried by the pump unit 8. Therefore, when : 
the pump 8 is installed in the cavity it as shown 
in Figure 2, the cavity it is divided into three 
chambers 23, 24 and 25. 
The lower end 26 of the Small tubing String 

5 is connected to an intermediate header 2 of 
the housing 5 disposed below the lower end 8 
of the tubing String 4. A paSSageWay 28 is pro 
vided in the header 27 providing communication 
between the lower end 25 of the tubing 5 and 
the centrally disposed chamber 24 of the pump , 
cavity . Another paSSageway 29 in the header 
27 provides communication between the upper 
chamber 23 and a conduit 3 also connected to 
the header 2. The lower end 3 of the Con 
duit. 39 is co, 
housing i 5, and communicates through a pas 
sageway 33 with the lower pump cavity chamber 
25. Communication is therefore constantly pro 
vided between the large tubing string 4, the upper 
chamber 23 and the lower chamber 25, as well 
as between the small tubing String 5 and the 
central or interriediate chainber 24. 
A conduit 34 extends from the lower header 

32 of the housing 5 in aligned relationship With 
the lower chamber 25 to provide a Seating nipple 
for the pump unit 8. A bleeder type Standing 
valve unit 35 is provided in the seating nipple 
34 below the pump unit 8, as will be more fully 
hereinafter set forth. A conduit 36 of larger di 
ameter is also suspended from the lower end 
32 of the housing 5, and is perforated as clear 
ly shown in Figure 2 to provide passageways for 
Well fluid (not shown) to flow from the casing 2 
into the conduit 34. 

It, Will be understood that the housing is may 
may be constructed in one unit as shown, or 
may be formed from a plurality of elementS (not 
shown) according to the dictates of the manu 
facturer. The housing 5 is illustrated as one 
unit merely for simplicity. 
As clearly shown in Figures 4 and 5, the pump 

unit 8 comprises an engine piston 3 and a 
pumping piston 38 interconnected by a hollow rod 
39. The engine piston 37, pump piston 38 and 
hollow rod 39 are preferably similar to those 

ected to a lower header 32 of the 
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6 
elements as shown in applicant's Copending ap 
plication, Serial No. 90,953, entitled “Hydraulic 
Pump,' filed May 2, 1949, now Patent No. 
2,631,541. The elements provided in the engine 
pistOn 3 and the pump piston 38 are therefore 
not ShoWn in detail herein. A main valve (not 
ShoWn) and a pilot Valve (not shown) are car 
ried in the engine piston 37 to control the ap 
plication of high pressure power fiuid to the en 
gine piston and hence the Operation of the 
pump f 8. The usual traveling valve (not shown) 
is carried in the pump pistOn 38 to preclude flow 
of fluid downwardly through the piston but per 
Init, fiOW of fluid upwardly through the piston. 

ihe engine pistOn 3 reciprocates in a tubular 
engine cylinder 40 and the pump piston 33 re 
ciprocates in a pump cylinder fi. The cylinders 
iii) and 4 are interconnected by an apertured 
middle plug 42 (Fig. 5) through which extends 
the hollow rod 39. The Sealing rings 22 are 
carried by the middle plug 42, and are adapted 
to engage the seating shoulder 2 as previously 
set forth. A plurality of circumferentially spaced 
apertures 43 are provided transversely in the 
upper end 44 of the middle plug 42 and establish 
communication between the central pump cavity 
chamber 24 and the OWer eind of the engine 
cylinder 48. Suitable packing 43 is provided in 
the apertured middle plug 42 around the rod 39 
in the usual manner. A plurality of transverse 
apertures 46 are also provided in the upper end 
of the pump cylinder 4 to establish communica 
tion between the upper portion of the pump cylin 
der i and the lower pump cavity chamber 25. 
A standing valve unit 47 (Fig. 6) is threadedly 

secured on the lower end 48 of the pump cylin 
der and comprises a valve body 49 having a 
valve seat 53 therein. A ball type valve 5 co 
operates With the valve seat 5 to preclude flow 
of fluid downwardly through the Waive unit 4. 
A waive cage 52 is provided in the body 3 above 
the ball valve 5 to limit the upward movement 
of the ball valve 5 when fluid fiOWS upWardly 
through the valve unit 47. 
The valve seat 5 is Secured in the body 69 

by a threaded sleeve 53 having an outwardly 
projecting annular flange 54 on the lower end 
thereof. The flange 54 normally rests on an 
apertured cap-shaped member 55 secured to the 
upper end of a tubular nandrel 58. A Smaller 
sized sleeve 3' is secured in the sleeve 33 and 
extends downwardly through the apertured cap 
55. A suitable sealing ring 58 provides a fluid 
tight seal between the sleeve 57 and the aper 
tured cap 55. The sleeve 57 may be moved rela 
tive to the cap 55, as will be hereinafter set 
forth. A circumferential flange 53 is provided 
on the lower end of sleeve 5 to limit its relative 
upward movement. A plurality of circumfer 
entially spaced apertures 6 are provided in the 
sleeve S to provide communication between the 
lower pump cavity chamber 25 and internal bore 
of the tubular mandrel 56 when the sleeve S is 
in its uppermost position (not shown). When the 
sleeve 5 is in its normal operating position as 
shown in Figure 6, the apertures 6 are disposed 
below the sealing ring 58, thereby precluding 
communication between the chamber 25 and the 
mandrel 56. 
A conical seating surface 6 is provided on the 

outer periphery of the tubular mandrel 56 and Co 
operates with a conical shaped seat 62 provided 
in the lower end S2 of the housing 5 to position 
the pump unit i8 in the punp cavity ... A plu 
rality of sealing cups 63 are secured on the Outer 
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periphery of the mandrel 56 in the usual manner 
to cooperate with the nipple 34 and anchor the 
pump unit í8 in the cavity í 1. 
As previously set forth, a standing valve unit 

35 is also provided in the downwardly extending 
nipple 34. The valve unit 35 comprises a valve 
body 64 adapted to rest on an inwardly project 
ing circumferential fange 65 provided in the 
lower portion of the nipple 34. A valve seat 66 is 
secured in the lower end of the valve body 64 
by a threaded sleeve 6. A ball type valve 68 co 
operates with the valve seat 65 to preclude flow 
of fluid downwardly through the body 64. The 
ball 68 moves upward when a suction is created 
in the nipple 34 by action of the pump unit 8 to 
permit flow of fluid upwardly through the valve 
body 64. The upward movement of the ball 68 is 
limited by a valve cage 69 secured in the body 64. 
A tubular mandrel 70 is threadedly secured to 

the upper end of the valve body 64 and has a 
plurality of sealing cups 7 secured on the outer 
periphery thereof in the usual manner to anchor 
the valve unit 35 in the Seating nipple 34. An 
inwardly projecting hollow knockout plug or pin 
72 is threadedly secured in an aperture 73 pro 
vided in the central portion of the valve body 
64. The plug 72 may be broken off upon the in 
Sertion of a tool in the valve unit 35 as will be 
more fully hereinafter set forth to permit renoval 
Of the valve unit 35 from the Well. 
The upper end 74 (Fig. 4) of the engine cylin 

der 40 is enclosed by an apertured plug member 
75 having an upwardly extending tubular portion 
76. The sealing rings 2 are secured on the tube 
76 and COOperate With the shoulder 9 to separate 
the upper pump cavity chamber 23 from the inter 
mediate chamber 24 as previously set forth. A 
plurality of circumferentially spaced apertures TT 
are provided in the plug 15 to establish communi 
cation between the chamber 24 and the tube 76 
for purposes as Will be hereinafter set forth. A 
Smaller sized tube 78 extends upwardly from the 
plug 75 within the tube 76 and is enclosed at its 
upper end 79 (Fig. 3). The pilot valve rod 8) 
(Fig. 4) of the engine piston 37 extends upwardly 
through the apertured plug 5 into the tube 78 
and is actuated in the same manner as in said 
previously mentioned copending application. 
A Valve housing 8 (Fig. 3) is threadedly Se 

cured to the upper end 82 of the tube 76. A valve 
Seat 83 is Secured in the valve body 8 to receive 
a ball type valve 84. A circumferential shoulder 
85 is provided in the lower portion of the valve 
body 3 to limit the downward movement of the 
ball 84. A sleeve 86 is secured to the wave body 
8 and extends upWardly therefron) for connec 
tion with a tubular element 8. The sleeve 86 is 
also utilized to Secure an upturned sealing cup 
88 on the member 87. A plurality of circumfer 
entially spaced apertures 89 are provided in the 
sleeve 85 to establish communication between the 
valve body 8 above the valve seat 83 and the 
upper pump Cavity chamber 23. A rod 90 is re 
ciprocally disposed in the tubular member 87 and 
is adapted to retain the ball valve 84 off of the 
Seat 83 in one position thereof as Will be herein 
after set forth. The rod 90 is precluded from 
being forced upwardly out of the member 8 by a 
head 9 provided in the central portion thereof. 
A conical shaped head 92 is provided on the upper 
end of the tubular member 8. 

Operation. 

ASSuming the pump unit 8 is seated in the 
cavity as ShoWn in Figures 2 to 6 and the valve 
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0 is set as shown in Figure 3, high pressure power 

fluid being pumped through the conduit ?, in 
the direction of the arrow, Will be directed through 
the conduits 9, power tubing 5, and passageway 
28 (Fig. 4) into the central chamber 24 of the 
pump cavity 7. From the chamber 24, the power 
fluid flows in two directions. Firstly, the power 
fluid flows through the apertures TT and the tube 
76 into the valve body 8 (Fig. 3) to retain the 
ball 84 upwardly against the seat 83. The power 
fluid in chamber 24 also flows through the aper 
tures 43 (Fig. 5) into the lower end of the engine 
cylinder 40 to operate the hydraulic pump 18. 
The pump 8 operates in the same manner as in 
the above-mentioned copending application, and 
the power fluid, after acting on the engine piston 
3T, is exhausted downwardly through the hollow 
middle rod 39 and thence upwardly through the 
pump pistOn 38 into the upper portion of the 
pump cylinder 4. 

During the upstroke of the pump plunger 38, a 
Suction is created in the lower end of pump cylin 
der 4 (Fig. 6) and the seating nipple 34, causing 
a flow of well fluid from the well bore 3 upwardly 
through the standing valve unit 35 and the valve 
body 47 into the lower portion of the pump cylin 
der 4 ?. On the downstroke of the pump plunger 
38 (Fig. 5), Well fluid previously drawn into the 
lower end of the pump cylinder 4 is forced 
through the pump plunger 38 and out through 
the apertures 93 into the upper portion of the 
pump cylinder 4 to mix with the exhausted or 
Spent power fluid from the engine 37 previously 
discharged through the hollow rod 39, and aper 
tures 93. It will be noted that the ball valves 5 
and 68 (Fig. 6) are seated on their respective seats 
50 and 66 during the downstroke of the pump 
plunger 38 to preclude a retrograde flow of the 
Y! fluid downwardly through the seating nip 
ple 34. 
On the Subsequent upstroke of the pump 

plunger 38, the travelling valve (not shown) car 
ried thereby will close, and the plunger 38 will 
displace the combined well fluid and exhaust 
ing power fluid out of the cylinder 4 through 
the apertures 46 into the lower pump cavity 
chamber 25 (Fig. 5). From the chamber 25 the 
fluid will be forced through the passageway 33 
(Fig. 6), conduit 30 and passageway 29 (Fig. 
4) into the upper pump cavity chamber 23. The 
pumped fluid will then flow upwardly through 
the large production tubing 4 (Fig. 3), conduit 
2, valve O and conduit 4 to a desired storage 
(not shown). 
From the foregoing it is apparent that during 

the normal Operation of the pump unit 8 (Fig. 
2), the Smaller volume of high pressure power 
fluid will flow through the smaller power tubing 
5, and the larger volume of production fluid, 
being a combination of pumped well fluid and 
exhausted or spent power fluid, will flow through 
the larger production tubing 4. The frictional 
resistance to flow of the production fluid will 
therefore be maintained at a minimum, thereby 
imposing a minimum load on the subsurface 
pump unit 8 and providing a more efficient well 
pumping installation. Furthermore, the weight 
of the column of fluid in the production tubing 
4 will continuously press downward on the pump 
unit f8 to retain the pump in its seated posi 
tion during operation thereof, as shown in Fig. 2. 

Pump removal 

To facilitate the removal of the pump unit 
8, a Suitable pump catcher 94 (Fig. 3) is disposed 
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in the upper end 6 of the large tubing string 
4, and is retained therein by the cap 7. The 
pump catcher 94 comprises a cylindrical body 
portion 95 having a slip chamber 95 therein. 
A head 97 is disposed in the chamber 96 and 
is provided With a plurality of pins 98 extend 
ing radially therefron. A slip 99, having an 
inwardly projecting head f(0 on the lower end 
thereof, is loosely Secured On each pin 98 to 
catch the pump unit 8 as will be hereinafter 
Set forth. The slips S3 are forced inwardly by 
the tapering Walls of the chamber 96 when 
in a down position as shown in Fig. 3. A rod 
f2 extends upwardly from the head 9 into a 
bore f3 to retain the SlipS 99 in alignment With 
the chamber 96. 
A retrieving device O4 (Fig. 7) is provided 

for removing the pump unit 8. The retrieve 
0 comprises a cylindrical mandrel 35 having 

three (but not limited tiareto) Sealing cups 5, 
C and 98 Suitably Secured on the outer pie 

riphery thereof. The upper two cups í 6 and 
0 are turned downwardly, and the lower cup 
8 is turned upwardly for purposes as will be 

hereinafter Set forth. A housing 9 is thread 
edly Secured, through the medium of a sleeve 

, to the lower end of the mandre 5. 
A head A2 is disposed in the housing 9 and 
has a plurality of pine 3 extending outwardly 
therefrom. A slip member 4, having an in 
Wardly projecting head 5 on the lower end 
thereof, is loosely secured on each pin 3. The 
SlipS 4 are retained in contact with each other 
by the tapered inner Walls S of the housing 
99 when the slips 4 are in a down position 

as shown in Figure 7. A rod projects up 
Wardly from the head 2 and is reciprocally 
disposed in a bore 8 of the sleeve to re 
tain the SlipS 4 in alignment in the housing 
9 during movement thereof. A helical spring 
9 is disposed on the rod T and co-acts with 

the sleeve i 9 to yieldably retain the Slips f í k 
in a down position as shown. A conical shaped 
head 20 is provided on the upper end of the 
nandrel 5 for purposes as will be hereinafter 
Set forth. 
When it is desired to remove the pump unit 

8, the cap 7 and pump catcher 94 (Fig. 3) are 
removed to permit insertion of the retriever 4 
into the upper end 6 of the tubing 4. The re 
triever 4 is inserted in the tubing 4 in an 
upright position as shown in Figure 7, and forced 
manually doWinWard below the interconnection 
of the conduit 2 and tubing 4. The pump 
catcher 94 and cap may then be replaced with 
Out interference with the retriever 4. The 
Valve is then turned to direct the high pres 
Suire filid from the conduit 3 into the condit 
2 and hence into the upper portion of the tub 

ing . The high pressure fluid will act on the 
upturned cup f 8 of the retriever 04 and force 
the retriever downwardly in the large tubing , 
it being understood that the cup 98 is forced 
outwardly into sealing relationship with the tub 
ing 4. 
The combined well fluid and exhausted power 

fluid Standing in the tubing A will be forced 
downwardly through the tubing by the re 
triever i??? and flow inwardly through the aper 
tures 29 (Fig. 3) into the sleeve 8 above the 
valve body 8. The ball valve 84 will thereby 
be forced downwardly into unseating position, 
permitting the downwardly moving fluid to flow 
through the valve seat 83, valve body 8, tube 
76 and apertures 7 (Fig. 4) into the central 
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pump cavity chamber 24. Since the lower 
chamber 25 also communicates with the tubing 
4 through passageway 33 (Fig. 6), conduit 39 
and passageway 29 (Fig. 4), the fluid pressure 
on both sides of the pump is equalized. There 
fore, Operation of the pump unit 8 Will be 
stopped. In this condition, the clean power fluid 
Stagnant in the central chamber 24 will not 
discharge through the engine piston 3, but is 
displaced by the downwardly moving dirty fluid 
through the passageway 28 and tube 5, Since 
the tubing 5 is then at low pressure by virtue 
of the position of the four way valve 0. In 
like manner, the previously pumped dirty fluid 
in tubing 4 being forced downwardly by the re 
triever 04 will not enter the engine piston 37, 
but Will be forced through the Central chamber 
23, thence through the passageway 28 (Fig. 4), 
tuoing 5, conduit 9 (Fig. 3), valve and conduit 
4 to storage. 
As the retriever f04 reaches the pump unit 

8, the housing 09 of the retriever t04 moves 
over the conical shaped head 92 (Fig. 3). The 
head 92 will thereby become engaged by the slips 
Í 4, and the head i 2 of the retriever 04 will 
move the rod 90 downwardly to hold the ball 84 
off of the Seat 83. The Wave f) is then turned 
back to the position shown in Figure 3 to again 
direct the high pressure power fluid through 
conduit 9, tubing 5, and passageway 28 into the 
central chamber 24 (Fig. 4). Since the ball 84 
(Fig. 3) is then retained off of the seat 83 by 
the rod 90, the high pressure fluid will flow from 
the chamber 24 (Fig. 4) through the apertures 
TT, tube 76, valve housing 8, apertures 89, and 
chamber 23 into the lower end 6 of tubing 4. 
The high pressure fluid will then act on the 
downturned cups fos and Oil of the retriever 

24, forcing the retriever in an upward direc 
tion to unseat the pump unit 8. The pressure of 
the power fluid will be sufficiently high that the 
force exerted on the exposed annular area of the 
inverted cups 06 and OT will overcome the 
weight of the column of fluid in the tubing 4 and 
initially raise the retriever 04 and the pump 
unit 8. - 

It will be noted that the chamber 23 communi 
cates with the lower chamber 25 through the 
passageway 29, conduit 30 and passageway 33. 
Therefore, the pressure of the power fluid will 
be exerted in the lower chamber 25 and act 
downwardly on the sealing cups 63 (Fig. 6). Fur 
thermore, the pressure in the seating nipple 34 
below the seating cups 63 will be equal to the Well 
pressure and therefore relatively low as com 
pared to the pressure of the power fluid. It will 
therefore be apparent that upward movement of 
the mandrel 56 will be retarded. However, the 
sleeve 5, being rigidly connected to the pump 
cylinder 4, will be moved upward through the 
cap 55 during the initial upward movement of 
the pump unit 8. When the lower flanged end 
59 of the sleeve 57 contacts the cap 55, the high 
pressure fluid will flow from the chamber 25 
through the apertures 60 and mandrel 56 into 
the seating nipple 34 to equalize the preSSure 
above and below the cups 63 and facilitate re 
moval of the mandrel 56. The lower standing 
valve unit 35 will prevent flow of the fluid down 
wardly out of the nipple 34. When the mandrel 
56 has been moved upwardly into the chamber 
25, the high pressure fluid will act on the entire 
cross sectional area of the pump unit 8 as Well 
as the exposed area of the cups 06 and 0 (Fig. 
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7) to provide a speedy upward movement of the 
pump unit 8 through the tubing 4. 
As the pump unit 8 and retriever 04 approach 

the upper end 6 of the tubing 4, the conical 
shaped head 20 enters the pump catcher 94 
(Fig. 3) and is engaged by the slips 99. To re 
move the pump unit 8 it is then simply neces 
sary to remove cap 7 and lift the pump catcher 
94, retriever fo4 and pump unit 8 out of the 
tubing 4. 
A boss 122 is provided on the tubing 4 adja 

cent the upper end 6 thereof. A plunger rod 
23 is reciprocally disposed in the boss 22 and 
may be pushed partially into the tubing 4, ex 
cept when the pump unit f8 is disposed in the 
upper portion of the tubing 4. Suitable pack 
ing (not shown) is provided in the boss 22 
around the rod 23 to prevent a leakage of fluid 
from the tubing 4. A helical spring 24 is also 
provided in the boss 22 around the rod 23 to 
normally retain the rod 23 in a retracted posi 
tion from the tubing 4 as shown in Figure 3. 
By manual operation of the rod f 23 the pres 
ence or absence of the pump unit 8 in the up 
per portion of the tubing 4 can be ascertained. 
From the foregoing it is apparent that when 

the flow of fluids in the parallel tubing strings 
4 and 5 is reversed for any reason, thereby ob 
taining a higher fluid pressure in the lower end 
6 of the tubing 4 than in the lower end 26 of 

the tubing 5, the pump unit 8 remains in its 
seated position in the pump cavity fi and the 
dirty 'ell fluid is nint forcer thrnrigh the engine 
piston 37 to damage the delicate valve mecha 
nism (not shown) therein. The pump 8 can 
only become unseated and removed from the well 
when the retriever device is disposed in tube 4 
in connection with the element 92 and the nor 
mal fluid flow through tubes 5 and 4 is resumed. 
It is also apparent that upon flow reversal a 
soluble plug (not shown) may be pumped down 
the large tubing 4 to remove paraffin by liquefica 
tion due to change in temperature and pressure, 
without affecting the Seating position of the 
pump unit f8. 
When it is desired to install the pump unit 

8, the pump is inserted in the upper end 6 of 
the tubing 4 in an upright position as shown in 
Figure 2 and the pump catcher 94 and cap 7 are 
replaced. The valve 0 is then turned to direct 
high pressure power fluid from the conduit f3 
through the conduit f2 into the tubing 4. The 
high pressure fluid will then act on the upturned 
cup 88 (Fig. 3) to force the cup 88 outwardly into 
sealing contact with the inner periphery of the 
tubing 4, and force the pump unit 8 down 
wardly in the tubing 4. As previously set forth, 
the diameter of the pump cavity f is greater 
thain the internal diameter of the tubing 4, 
therefore as the cup 88 enters the upper cham 
ber 23, the pressure on Opposite sides of the cup 
88 will be equalized to render the cup 88 inopera 
tive for assisting the movement of the pump unit 
8 downwardly. However, when the cup 88 en 

ters the chamber 23, at least one of the cups 2 
(Fig. 4) will have contacted the shoulder 9, also 
one of the cups 22 (Fig. 5) will have contacted 
the shoulder 20 and one of the cups 63 (Fig. 6) 
will have entered the seating nipple 34. The 
pump cavity f will therefore be divided into the 
three chambers 23, 24 and 25, the same as when 
the pump unit f8 is fully seated. 
The valve 0 is then again turned to the posi 

tion shown in Fig. 3 to direct the high pressure 
power fuid through the small tubing 5 and into 

5 

O 

25 

3. 5 

4) 

5. 

5 5 

6) 

75 

12 
the central chamber 24 to operate the pump unit 
f8 in the usual manner. During the first up 
Stroke of the pump plunger 38, a suction will be 
created in the seating nipple 34. The weight of 
the column of oil standing in the tubing 4 and 
acting on the pump unit 8 will then force the 
pump unit 8 downwardly to the fully seated 
position as shown in Figs. 2 and 6. It will be 
readily seen that during downward movement of 
the pump unit 8, the cap 55 will be retained in 
contact with the flange 54 due to fluid standing 
in the cavity fi and resisting movement of the 
pump unit f8. Therefore, when the pump unit 8 
is partially seated, the sealing ring 58 is disposed 
above the apertures 60, to preclude flow from 
the chamber 25 through the ports 60 during the 
first upstroke of the pump plunger 38 and assure 
the creation of a suction in the seating nipple 
34 to assist the final seating of the pump unit 8. 

It is Sometimes necessary to remove the lower 
Standing valve unit 35. A suitable grappling 
member 26 is illustrated in Fig. 8 and is utilized 
for this purpose. The grappling member 26 
comprises a rod 27 threaded at its upper end 
28 for connection with a wire line connector 
(not shown). A sleeve 29 is threadedly secured 
to the lower end 30 of the rod 2 and has a 
dog 3f provided therein. A head 32 is provided 
on the lower end of the dog 3 and normally 
extends outwardly through an aperture 33. 
The dog 3 is yieldably retained in a down posi 
tion as shown in Figure 8 by a suitable spring í34. 
ASSuming the pump unit 8 has been removed 

from the well and it is desired to remove the 
Standing valve unit 35, the grappling member 
f26 is lowered through the tubing 4 by use of 
a Suitable wire line or the like (not shown). As 
the sleeve 29 moves through the mandrel T 0, 
the lower end of the sleeve 29 contacts and 
breaks off the knockout plug 72 to expose the 
aperture 73. The column of fluid standing in 
the large tubing 4 and the Small tubing 5 is 
then drained through the mandrel 70, aperture 
73 and around the lower portion of the valve 
housing 64 out of the lower end of the seating 
nipple 34 into the Well casing 2. As the dog 3 
is moved downwardly through the mandrel 70, 
the dog is retracted against the action of the 
Spring 34 to move the head 32 into the sleeve 
29. When the dog head 32 has moved below 
the mandrel 70, the spring 34 moves the head 
32 outwardly for engagement with the lower 
end of the mandrel 70 upon a subsequent upward 
movement of the grappling member 26. After 
the tubings 4 and 5 have been drained, the stand 
ing valve unit 35 may be freely removed through 
the tubing 4. 
From the foregoing it is apparent that the 

present invention provides a novel subsurface hy 
draulic pump installation wherein the minimum 
frictional resistance to flow is generated by the 
fluid being pumped from the well to reduce the 
load imposed on the subsurface pump to a mini 
mum and increase the overall pumping efficiency. 
Two Strings of tubing are provided in the well 
bore and are interconnected in such a manner 
that the flow through the tubings can be re 
versed, as when Sending a retrieving device down 
the well to recover the subsurface hydraulic 
pump unit, Ol' a Soluble plug is passed downward 
ly through the production column to remove 
paraffin therefrom, without affecting the seat 
ing position of the pumping unit. Furthermore, 
the dirty production or well fluid will not be 
forced through the pump unit to damage the in 
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tricate valve mechanism therein, when the flow 
of fluid in the parallel strings of tubing is re 
versed. When the retrieving device is passed 
downwardly through the production column, 
paraffin which may be present therein is forced 
down Wardly to a depth where the paraffin will 
become liquefied. Therefore, when the subsur 
face pump unit is subsequently raised through 
the production column, Solidified paraffin is not 
forced from the production column into the 
various piping connections at the surface of the 
Well to impair the flow of fluid therethrough. It 
is also apparent that the present invention pro 
Wides a novel pump installation wherein ail valves 
provided in the well bore are removable. 
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 claiins 
Without departing from the spirit of the inven 
tion. 
We cairn: 
1. In a Well installation for a subsurface hy 

draulic pump, comprising a large tubing and a 
Small tubing extending downwardly in the Well, 
a housing Secured to the lower end of the large 
tubing for the reception of the subsurface pump 
constructed and arranged to provide communica 
tion between the power inlet of the subsurface 
pump and the Small tubing and between the Gat 
let of the SubSurface pump and the large tubing, 
whereby power fluid flowing doWin the Small tiub 
ing will operate the subsurface pump and the 35 
fluid pumped by the subsurface pump Will flow 
up the large tubing, a passageway in the Sub 
Surface pump providing a by-pass passageway 
for fluid upon a reversal of flow in the large and 
Small tubings, a check Valve in the passageway 
to preclude flow of fluid from the small tubing 
through the passageway into the large tubing, 
and a retrieving device adapted to engage the 
upper end of the SubSurface pump and open said 
check Valve, Whereby fluid will flow from the 
Small tubing through the passageway to act on 
the retrieving device and raise the SubSurface 
pump through the large tubing. 

2. In a well installation for a. Subsurface hy 
draulic pump, comprising a large tubing and a 
Small tubing extending downwardly in the well, 
a housing Secured to the lower end of the large 
tubing for the reception of the subsurface pump 
Constructed and arranged to provide communi 
cation between the power inlet of the Subsurface 
pump and the Small tubing and between the 
outlet of the subsurface pump and the large tiub 
ing, Whereby power fluid flowing down the Small 
tubing Will operate the subsurface pump and the 
fluid pumped by the subsurface pump will flow 
up the large tubing, a passageway in the sub 
Surface pump providing a by-pass passageway for 
fluid upon a reversal of flow in the large and 
Small tubings, a check valve in the passageway 
to preclude flow of fluid from the Small tubing 
through the passageway into the large tubing, a 
retrieving device adapted to move in the large 
tubing and adapted to engage the upper end of 
the subsurface pump, sealing rings carried by 
the retrieving device in Sealing contact with the 
large turbing, means for opening the check valve 
upon engagement of the retrieving device with 
the pump, Whereby fluid may foW from the Small 
tubing through the passageway underneath the 
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4. 
sealing rings and raise the SubSurface pump 
through the large tubing. 

3. In a well installation for a subSurface hy 
draulic pump, comprising a large tubing and a 
Small tubing extending downwardly in the Well, 
a housing secured to the lower end of the large 
tubing for the reception of the subsurface pump 
constructed and arranged to provide communi 
cation between the power inlet of the SubSurface 
pump and the small tubing and between the out 
let of the subsurface pump - and the large tiub 
ing, whereby power fluid flowing down the Small 
tubing will operate the subsurface pump and the 
fluid pumped by the SubSurface pump. Will flow 
up the large tubing, a passageWay in the Sub 
Surface pump providing a by-pa-SS paSSageWay 
for fluid upon a reversal of fioW in the large and 
Small tubings, a check valve in the passageWay 
to preclude flow of fluid from the Small tubing 
through the passageway into the large tubing, a 
rod carried by the subsurface pump and adapted 
to open the check Valve in One position thereof, 
a retrieving device adapted to engage the upper 
end of the SubSurface pump and retain Said rod 
in said one position, Whereby fluid from the Small 
tubing will flow through said passageway into 
the large tubing upon engagement of the re 
trieving device, and a sealing cup on the retriev 
ing device disposed in Sealing contact with the 
large tubing when fluid is flowing from the Small 
tubing through the paSSageway to raise the sub 
Surface pulp in the large tubing. 

4. In a well installation for a subsurface hy 
draulic pump comprising a large tubing and a 
small tubing extending downwardly in the well 
from the Surface thereof, a pump cavity conn 
municating with the lower end of the large tiub 
ing, a Seating nipple communicating with the 
lower end of the pump cavity for seating a sub 
Surface pump in the pump cavity, a pair of ver 
tically spaced shoulders in the pump cavity, seal 
ing cups carried by the subsurface pump and 
adapted to contact the shoulders to divide the 
pump cavity into two chambers, one of said 

in communication. With the 
power inlet of the subsurface pump, the other of 
Said chambers being in communication with the 
outlet of the subsurface pump, a passageway be 
tWeen the first mentioned chamber and the Small 
tubing to transfer power fluid from the small 
tubing to the power inlet of the subsurface pump, 
and a passageway between the second mentioned 
chamber and the large tubing whereby fluid 
pumped by the subsurface pump will be pumped 
through the large tubing to the surface of the 
Well, an extension on the upper end of the sub 
Surface pump, a passageway in said extension 
providing a by-pass passageway for fuid from 
the large tubing into the first mentioned cham 
ber upon a reversal of flow in the large and small 
tubings, a check valve in said last mentioned 
paSSageway to preclude flow of fluid therethrough 
from the first mentioned chamber into the large 
tubing, a retrieving device adapted to engage the 
upper end of said extension, and a rod carried in 
Said extension adapted to open the check valve 
upon engagement of the retrieving device with 
the extension to provide a flow of fluid from said 
first mentioned chamber through said last men 
tioned passageway to act on said retriever and 
raise the SubSurface pump through the large 
tubing. 

5. A Well pump installation comprising first 
and Second tubings extending downwardly within 
the Well in parallel relation; a fluid-actuated 
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pump unit of a size to pass through said first tub 
ing and having a power fluid inlet, a pump inlet 
and a pump outlet; a housing secured to the lower 
ends of Said tubings and defining a pulp-re 
ceiving cavity aligned with said first tubing 
Whereby Said pump unit may be lowered through 
Said first tubing and into operative position in 
Said cavity; cooperating sealing means on said 
pump unit and Said housing dividing said cavity 
into a power fluid chamber communicating with 
Said power fluid inlet and a pump chamber com 
municating with said pump outlet; said housing 
having first passage means providing communi 
cation between said pump chamber and said first 
tubing, and having second passage means pro 
viding communication between said second tub 
ing and Said power fluid chamber. 

6. A Well pump installation comprising first 
and Second tubings extending downwardly with 
in the well in side-by-side relation; a fluid 
actuated pump unit of a size to pass through 
Said first tubing and having a power fiuid inlet, 
a pump inlet and a pump outlet; a housing se 
cured to the lower ends of said tubings and de 
fining a pump-receiving cavity aligned with said 
first tubing, whereby said pump unit may be 
lowered through said first tubing and into op 
erative position in said cavity; first cooperating 
Sealing means On Said pump unit and Said hous 
ing dividing Said cavity into an upper chamber 
communicating with Said power fluid inlet and 
a lower chamber communicating with said punp 
outlet; Second cooperating Sealing means on said 
pump unit and Said housing isolating said upper 
chamber from said first tubing; Said housing 
having first passage means providing communi 
cation between said second tubing and said up 
per chamber, Said housing having Second passage 
means providing communication between said 
lower chamber and said first tubing. 

7. A well pump installation comprising first 
and Second tubings extending downwardly with 
in the well in side-by-side relation; a fluid-actu 
ated pump unit of a Size to paSS through Said 
first tubing and having a power fluid inlet, a 
pump inlet and a pump outlet; a housing Secured 
to the lower ends of Said tubings and defining 
a pump-receiving cavity aligned with said first 
tubing, whereby said pump unit may be lowered 
through Said first tubing and into operative po 
Sition in Said cavity; first cooperating Sealing 
meanS On Said pump unit and Said houSing di 
viding said cavity into an upper chamber com 
municating with said power fluid inlet and a 
lower chamber communicating with Said pump 
outlet; Second cooperating Sealing means on 
Said pump unit and Said housing isolating Said 
upper chamber from Said first tubing; third co 
operating sealing means on Said pump unit and 
said housing isolating Said lower chamber from 
said pump inlet; Said housing having first pas 
Sage means providing communication between 
Saidi Second tubing and Said uppel chamber, 
Said housing having Second paSSage means pro 
viding communication between said lower cham 
ber and Said first tubing. 

8. An installation as set forth in claim 6, 
wherein Said Second paSSage means includes a 
conduit communicating at its lower end With 
the lower portion of Said lower chamber and 
extending upwardly past said lower chamber and 
said upper chamber, and communicating at its 
upper end with said first tubing at a point above 
said second Sealing means. 

9. An installation as set forth in claim 6, 
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wherein Said Second passage means includes a 
third tubing disposed in Substantial alignment 
With Said Second tubing, said third tubing com 
municating at its lower end with the lower por 
tion of Said lower chamber and extending up 
Wardly alongside said housing, the upper end 
of Said third tubing communicating with said 
first tubing at a point above said second sealing 
eaS. 
10. A well pump installation comprising a first 

tubing and a second tubing extending down 
Wardly within the well; a housing secured to 
the lower end of said first tubing and defining 
a pump-receiving cavity in alignment with said 
first tubing; a fluid-actuated pump unit of a 
Size to paSS through Said first tubing and adapted 
to Seat in Said cavity, said pump unit including 
a reciprocating fluid motor having a power fluid 
inlet and valve-means for causing reciprocation 
of the motor in both directions by power fluid 
introduced through Said inlet, said pump unit 
including a pump actuated by said motor and 
having an inlet and an outlet; said housing 
having first passage means providing communi 
cation between said pump outlet and said first 
tubing; Said housing having second passage 
means providing communication between said 
Second tubing and said motor inlet. 

11. A well pump installation as set forth in 
claim 10, and including sealing means on said 
pump unit and on Said housing cooperating, up 
On Seating of Said pump unit in said cavity, to 
isolate Said first and second passages from each 
other. 

12. A Well pump installation as set forth in 
claim 10, and including sealing means on said 
pump unit and on Said housing cooperating, up 
On Seating of Said pump unit in said cavity, to 
isolate Said Second passage means from said 
first tubing. 

13. A well pump installation as set forth in 
claim 10, and including Sealing means on said 
pump unit and On Said housing cooperating, up 
On Seating of Said pump unit in said cavity, to 
isolate Said first and second passages from each 
other, and including Sealing means on said pump 
unit and on Said housing cooperating, upon 
Seating of Said pump unit in said cavity, to iso 
late Said Second passage means from said first 
tubing. 

14. A well pump installation as set forth in 
claim 10, and including sealing means on said 
pump unit and on Said housing cooperating, up 
On Seating of Said pump unit in said cavity, to 
isolate Said first and second passages from each 
other, and including sealing means on said pump 
unit and on said housing cooperating, upon seat 
ing of Said pump unit in said cavity, to isolate 
Said Second passage means from said first tubing, 
and including sealing means on said pump unit 
and on Said housing cooperating, upon seating 
of Said pump in Said cavity, to isolate said pump 
inlet from Said first and second passages. 

15. A well pump installation comprising a first 
tubing and a Second tubing extending down 
Wardly within the well; a housing secured to the 
lower end of Said first tubing and defining a 
pump-receiving cavity aligned with said first tub 
ing; a fluid-a,ctuated pump unit seated in said 
cavity and including a fluid-actuated motor hav 
ing an inlet and an outlet for power fluid, and 
a pump Operatively connected to said motor and 
having an inlet and an outlet for pump fluid; 
first passage means in said housing providing 
communication between said second tubing and 
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Said motor inlet whereby power fluid pumped 
down said second tubing will actuate said motor; 
Second passage means in said housing providing 
coininuinication between said motor and pump 
cattlets and said first tubing whereby pump fluid 
discharged by said punp and spent power fluid 
xhausted from Said motor are discharged up 
Wardly through said first tubing; said pump unit 
having a by-pass passage therein and a check 
Valve in said passage, said by-pass passage and 
Said check valve providing unidirectional flow 
of fluid from Said first tubing to said Second tiub 
ig and by-passing said notor and pump, Said 
check valve being normally operative to prevent 
by-pass flow of fluid from said Second tubing to 
said first tubing through said by-pass passage. 

16. A well pump installation comprising a first 
tubing and a second tubing extending down 
Wardly in the well; a housing secured to the 
lower end of said first tubing and defining a 
pump-receiving cavity aligned with said first tub 
ing; a fluid-a,ctuated pump Unit adapted to be 
OWered through Said first tubing and Seat in Said 
cavity, said punp unit comprising a fluid-actu 
at&d notor having an inlet, and an Outlet for 
power fluid, and a pump operatively connected 
to Said notor and having an inlet and an outlet 
for pump fluid; sealing means on said pump unit 
and on Said housing cooperating, upon seating 
of Said pump in said cavity, to divide said cavity 
into a, notor chamber communicating with said 
riotor inlet but isolated from Said first tubing 
and a pump chamber communicating with said 
plying outlet but isolated from said second tub 
ing; first pa SSage means in Said hOllsing provid 
ing comunication betWeen said. pump chamber 
and said first tubing; second passage means in 
said hoising providing communication between 
said notor chamber and said Second tubing; and 
a check Valve controlled by-pass passage in Said 
pump unit providing unidirectional flow from 
said first tubing to said motor chamber, said 
check valve normally preventing flow from said 
notor chamber through said by-pass paSSage to 
said first tubing. 

17. A well pump installation comprising a first 
tubing and a second tubing extending down 
Wardly within the well; a housing secured to the 
lower end of said first tubing and defining a 
pinp-receiving cavity aligned with said first tub- 5 
ing: a fluid-actuated pump unit seated in said 
cavity and including a fluid-actuated motor hav 
ing an inlet and an outlet for power fluid, and 
2, punp operatively connected to said motor and 
having an inlet and an outlet for pump fluid; 
first passage Ineans in said housing providing 
communication between said Second tubing and 
said motor inlet whereby power fluid pumped 
down said Second tubing will actuate said motor; 
second passage means in said housing providing 
commlinication between said motor and pump 
outlets and said first tibing whereby pump fluid 
discharged by said pump and spent power fluid 
exha sted from Said motor are discharged Up 
wardly through said first tubing; said pump unit 
having a by-pass passage therein and a check 
Valve in Said passage, said bypass passage and 
said check valve providing unidirectional flow of 
fluid from said first tubing to said second tubing 
and by-passing said motor and pump, said check 
valve being normally operative to prevent by 
pass flow of fluid from said Second tubing to Said 
first tubing through said by-pass passage, and 
means for rendering said check valve inoperative, 
to thereby permit fluid flow from said Seçond tiub 
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18 
ing through said by-pass passage to said first 
tubing. 

18. A housing for a fluid-actuated Well pump, 
comprising a hollow body defining a pump receiv 
ing cavity; a head member secured to the upper 
end of said body, said head member having 
means for securing a first tubing thereto in align 
ment with said cavity and for securing a Second 
tubing thereto in laterally offset relation to Said 
cavity; a foot member secured to the lower end 
of said body; a by-pass conduit extending from 
Said head member to said foot member; a first 
passage in Said head member providing Com 
munication between said Second tubing and Said 
cavity, and a Second passage in Said head nem 
ber providing communication between the upper 
end of said by-pass conduit and said cavity at 
a point spaced above the point of communication 
of said first passage with said cavity; a third 
passage in said foot member providing commu 
nication between the lower end of Said by-paSS 
conduit and the lower portion of said cavity; 
and a sealing surface in Said cavity between Said 
points of communication of said first and second 
passages with said cavity and adapted to co 
operate With seal means on a pump Unit, upon 
seating of said pump unit in said cavity, to isolate. 
said first and second passages from each other. 

19. A housing for a fluid-actuated Well pump, 
comprising a hollow body defining a pump re 
ceiving cavity; a head member secured to the 
upper end of said body, said head member hav 
ing means for securing a first tubing thereto in 
alignment with said cavity and for securing a 
second tubing thereto in laterally offset relation 
to said cavity; a foot member Secured to the lower 
end of said body; a by-pass conduit extending 
from said head member to said foot member; a 
first passage in said head member providing COma 
munication between said Second tubing and Said 
cavity, and a second passage in Said head men 
ber providing communication between the upper 
end of said by-pass conduit and said cavity at a 
point spaced above the point of communication 
of said first passage with said cavity; a third 
passage in said foot member providing commu 
nication between the lower end of said by-pass 
conduit and the lower portion of Said cavity; a 
sealing surface in said cavity between said points 
of communication of Said first and second pas 
sages with said cavity and adapted to cooperate 
With Seal means on a pump unit, upon Seating 
of said pump unit in said cavity, to isolate said 
first and second passages from each other; and 
a second sealing Surface in Said cavity between 
the points of communication of said first and 
third passages with said cavity and adapted to 
cooperate with seal means on said pump unit to 
isolate said first and third passages from each 
Other. 
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