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TRIC AND PARALLEL TURBINGS 

Carece J. Coberly, Los Angeles, Calif, assignor, 
by nesne assignmeats, to Dresser Equipment 
Company, Cleveland, Ohio, a corporation of 
Ohio 

Application May 11, 1948, Serial No. 26,306 

1. 
This invention relates to fluid-operated pump 

ing systems for wells, and, more particularly, to 
apparatus adapted to be used for pumping in Con 
nection. With a fluid-operated pump. 
The invention has particular utility in oil Well 

pumping, and will be described in connection 
therewith, but it is to be understood that it may 
have other applications and I do not intend to 
be limited to the Specific form and use described 
herein. 

It is conventional practice in the oil industry 
to provide a pair of parallel tubings in a Well, 
one being a power oil tubing and the other being 
a production tubing, the lower ends of Which are 
connected together So as to provide fluid corn 
munication therebetween, and to dispose a fluid 
operated pump in the power oil tubing so that it 
is Supplied therethrough With poWeir oil Which Op 
erates the pump, to pump Well fluid to the ground 
surface through the production tubing. In such 
a System, the pump can be removed froin the well 
by reversing the circulation of fluid so that power 
oil is passed downwardly through the production 
tubing and upwardly through the power oil tiub 
ing to carry the pump to the Surface. 
system is shown and described in detail in my 
Patent No. 2,338,903, issued on January il, 1944, 
to which reference is hereby made for the details 
thereof. 
In such a conventional parallel tubing System 

the parallel tubings occupy considerable lateral 
space in the well casing or tubing. In deep oil 
wells it is common practice to reduce the di 
ameter of the casing as it extends downwardly 
in the well hole. It is also common practice to 
utilize a perforated liner in the bottom produc 
tion zone of the well, which liner is of substan 
tially less diameter than the casing. Under Such 
conditions it is common for the liner or casing 
in the production Zone of the Well to be too Small 
in diameter to accommodate the conventional 
type of parallel tubing System described above. 
In such a situation heretofore it has been neceS 
sary to employ some other more expensive tubing 
System. 

It is a primary object of the present invention 
to provide a pumping System in which such paral 
lel tubings can be used down to a depth at which 
the casing or liner is of such reduced diameter 
as to prevent further downward continuation of 
the parallel System, and to employ concentric 
tubings below such depth to accommodate the 
pump, the over-all diameter of such concentric 
tubings being substantially less than the casing 
or liner diameter required for use of the parallel 
tubings. This permits the parallel tubing Sys 
tem to be used throughout most of the Well, with 
its attendant economy and other desirable fea 
tures, but also permits the pump to be bottomed 
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at a substantially greater pumping depth which 
is frequently necessary or desirable. 
A further object of the present invention is to 

provide a hydraulic latch mechanism for re 
taining or supporting a fluid-operated pump in 
a weil ?ubing, the mechanism being hydraulically 
operated to both latched and inlatched posi 
tions by the application of power oil under high 
pressure thereto. 
Other objects and advantages will appear from 

the following specification and the drawings, 
Which aire for the purpose of illustration only, 
and in Which: 

Fig. i. is a diagrammatic utility view, which 
shows the invention installed in a Well, 

iig. 2 is a vertical sectional view of the upper 
portion of the invention; 

Fig. 3 is a vertical sectional view of an inter 
ediate polition of the invention, being a down 

ward continuation of Fig. 2; 
iig. 4 is a vertical sectional VieW of the OWer 

portion of the invention, being a downward con 
tinuation of Fig. 3; 

Fig. 5 is an enlarged CrOSS-Sectional view taken 
on the line 5-5 of Fig. 2; 

Fig. 6 is an enlarged cross-sectional view taken 
in the line 6-5 of Fig. 2; 

Fig. 7 is an enlarged cross-sectional view taken 
On the line - of Fig. 2; 

Fig. 8 is a view similar to Fig. 2 of an alterna 
tive embodiment; 

Fig. 9 is a view similar to Fig. 3 of said alterna 
tive embodiment, being a downward continuation 
of Fig. 8: 

Fig. 10 is a view similar to Fig. 4 of Said alterna 
tive embodiment, being a downward continuation 
of Fig. 9; 

Fig. 11 is an enlarged cross-Sectional view taken 
on the line - of Fig. 8; 

Fig. 12 is a fragmentary vertical Sectional view 
of the upper end of a typical pump or pump aS 
Sembly Which may be utilized with the present 
invention; and 

Fig. 13 is a down Ward continuation of Fig. 12. 
Referring to the drawings, Fig. I diagram 

matically Shows a complete Weil installation in 
cluding the present invention, which includes a 
triplex pumping unit 2, of conventional design, 
which is adapted to pump an operating fuid 
under high pressure Such as clean Crude oil, here 
inafter referred to as power oil, through supply 
piping 3 and a four-Way valve iš to a column 
of power oil tubing 5. Also connected to the 
four-way valve 4 is the upper end of a produc 
tion tubing 6 adapted to convey well fluid there 
through and to paSS Such Wei fluid through the 
four-way valve to a discharge pipe which is 
adapted to convey the well fluid to a point of use 
Or disposal (not ShoWn). The four-way valve 
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may be manually operated by a lever 8 to con 
nect the Supply piping 3 With the power oil tiub 
ing 5 and to connect the production tubing 6 
with the discharge pipe i, which is the position 
thereof for normal pump operation. The waive 
4 may also be adjusted by the lever 8 to a second 

position in Which the Supply piping A3 is con 
nected to the production tubing 6 and the power 
oil tubing 5 is connected to the discharge pipe 

, which is the pump-out position to be described 
more fully hereinafter. 
The power oil tubing 5 and the production 

tubing 6 pass downwardly through a casing head 
2), which is normally positioned above the Sur 
face of the ground, and from which extends 
downwardly a well casing 2. The well casing 
2 is of conventional form. Projecting into the 
lower end of the casing 2 and extending down 
Wardly therefrom is a perforated casing 23 which 
may be provided at its upper end with a collar 
24 adapted to be engaged by a conventional 
J-tool on the lower end of a drill pipe (not 
shown), all of which is conventional practice. 
The perforated Casing 23 is of substantially 
Smaller internal diameter than the casing 2 and 
extends down into the producing formation of 
the well and either being perforated or provided 
With a perforated liner (not shown). The per 
forated casing 23, or a perforated liner substi 
tuted therefor, may be 300 or more feet long. 
Connected to the OWer end of the power oil tub 
ing 5 and the production tubing 6 is a foot 
member 25 from which extends downwardly a 
lower tubing 26 which is in axial alignment with 
the power oil tubing 5, and which forms a down 
Ward continuation theireof as described more in 
detail hereinafter. 
AS best ShoWn in Fig. 2, the power oil tubing 5 

is provided near its lower end with a sealing collar 
28 which is tubular in form and which is pro 
vided With an annular shoulder 29 upon which 
Seats a cylindrical sleeve 30 the upper end of 
which provides an annular seating shoulder 3. 
Formed in the collar 28 below the Shoulder 29 
is an annular recess 32 which provides a lower 
annular Seating shoulder 33. 
The lower end of the Sealing collar 28 is 

threadedly connected to the foot member 25, as 
best shown in Fig. 3. The foot member 25 is pro 
vided with a first bore 35 and a Second bore 36, 
fluid communication therebetween being pro 
vided by a port 3., and the lower end of the 
production tubing 6 being threaded into the 
upper end of the Second bore 36. The lower tub 
ing 26 is threaded into the lower end of the first 
bore 35, and extends doWinWardly from the foot 
member 25 into the perforated casing 23. AS 
best shown in Fig. 4, the lower end of the lower 
tubing 26 is threadedly Secured to a lower seating 
element 38 which is tubular in form and Open at 
its lower end. The lower Seating element 38 is 
provided with an annular seating face 39. 
Seated on the face 39 is a Standing Valve aSSemi 
bly 40 provided with a bore 4 therethrough and 
a ball check valve 42 at the lower end of the bore, 
the ball check Valve being adapted to move up 
Wardly to admit Well fluid from the perforated 
casing 23 into the standing Valve a SSembly but 
to seat to prevent a reverse flow of such well fluid. 

Extending into the bore 4 of the standing 
valve assembly 4, and adapted to make a fluid 
tight fit therewith, is a skeeter bill 44, the upper 
end of which is connected by a fitting 45 to the 
lower inlet end of a fluid-operated pump 46, the 
Skeeter bill providing fluid communication be 
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4. 
tween the bore 4 of the standing valve assemi 
ly 4 and an inlet 47 of the fluid-operated pump. 
The fluid-operated pump 46 may be of any con 
Ventional type Well-known in the art. For ex 
ample, the pump 4.6 may be of the type disclosed 
in my aforementioned patent, Briefly, and re 
ferring to FigS. 12 and 13, such a pump may in 
clude a motor piston means 46a reciprocable in 
a motor cylinder means 46b, the motor piston 
means having connected thereto a pump piston 
means 6c reciprocable in a pump cylinder means 
46d and carrying the usual working valve means 
46e. The external diameter of the fiuid-oper 
ated pump 46 is Substantially less than the in 
ternal diameter of the lower tubing 26, so as to 
pirovide an annular clearance therebetween with 
which communicates discharge ports 48, best 
Shown in Fig. 3, from which the fluid-operated 
pump pumpS Weil fluid which enters the pump 
through the inlet 4, pumping the same up 
Wardly through the lower tubing 26 into the foot 
member 25. 
The upper end of the fluid-operated pump 46 

is provided with a power oil inlet 50 through 
which power oil may be supplied to the fluid 
Operated pump from the power oil tubing 5 
under high preSSure, So as to operate the pump, 
as is well-known in the art. Connected to the 
upper end of the fiuid-operated pump 46 is a 
tubular fitting 5 into the upper end of which is 
tin readed a nipple 52 connected to the lower end 
of a flexible tubular conduit 53. The conduit 53 
may be made of reinforced rubber, neoprene, or 
other Suitable material, adapted to withstand the 
eXpansive force of power oil under high pressure 
flowing therethrough. As shown in Fig. 2, the 
upper end of the conduit 53 is connected through 
an upper nipple 54 with a packer means 55. 
The packer means 55 includes a lower tubular 

element 57 into the upper end of which is 
threaded an upper tubular element 58 which 
extends upwardly into the power oil tubing 5. 
Secured to the upper end of the upper tubular 
element 53 is a plug member 59 having inlet ports 
6 therein which communicate between the inte 
rior of the upper tubular element and the interior 
of the power oil tubing 5. Also threaded to the 
upper tubular member 58 and engaging the plug 
member 59 is a nut 6 which is engaged by a 
follower cup 62 which retains the upper end of 
a resilient packer element 63. The packer ele 
ment 63 may be made of rubber, neoprene, or 
Other Suitable material, and is expanded out 
Wardly into light Sealing engagement with the 
inner Wall of the power tubing 5 by spring arms 
64, and is retained in its vertical position relative 
to the upper tubular element 58 by a tubular 
sleeve 65 the lower end of which engages a nut 
S6 threaded on the lower end of the Upper tubular 
element. The nut 68 engages a clamping washer 
ST, which in turn engages against the upper end 
of a sealing sleeve 68 provided with an annular, 
downwardly faced shoulder 69 which, in the posi 
tion shown in Fig. 2, Seats on the shoulder 3 
of the sealing collar 28. The lower end of the 
sealing sleeve 68 engages a shoulder T formed 
Cn the lower tubular element 57, the parts 67 and 
68 being rigidly clamped against the shoulder 
by the nut 66. The periphery of the Sealing 
sleeve 68 makes a close sliding fit with the inner 
wall of the cylindrical sleeve 30, the sealing sleeve 
being preferably provided with an O-ring pack 
ing 2 to provide a fluidi-tight Seal therebetween. 
Also, the Sealing sleeve 68 is provided in its 
internal Wall with a similar O-ring packing 
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adapted to provide a seal between the sleeve and 
the outer wall of the lower tubular member 57. 
It is to be noted that the maximum external 
diameter of the sealing sleeve 68 is substantially 
less than the internal diameter of the power 
tubing 5. 
As best shown in FigS. 2 and 6, the lower en 

larged portion of the lower tubular element 5 is 
provided with a plurality of circumferentially 
Spaced vertical bores 75 in each of which is pro 
vided a pin 8 resiliently maintianed in its lower 
position as shown in Fig. 2 by a compression 
Spring 7. The lower ends of the pins S engage 
radial latch elements 78 which, as best shown in 
Figs. 2 and 7, are slidably retained in their respec 
tive rectangular openings 79 formed in the lower 
tubular element 57. Each of the latch elements 
8 is provided with an O-ring packing 80 which 

entirely encircles the same to provide a fluid 
Seal between the latch element and its opening. 
Each of the latch elements is provided with a 
lower seating face 8 which is adapted to rest 
On the lower annular shoulder 33 of the sealing 
collar 28, and each of the latch elements is pro 
vided in its upper face with a groove 82 in which 
its respective pin 6 is adapted to enter, the pin 
Serving as a stop to linit inward and outward 
radial movemerit of each of the latch elements. 

In the position shown in Figs. 1 to 7, inclusive, 
in the preferred embodiment of the invention, the 
fluid-Operated pump 46 is shown as disposed sub 
Stantially within the lower tubing 26, adjacent 
to the upper end of the lower portion of the well 
casing 2. This is merely for convenience of 
illustration. In practice, the fluid-operated pump : 
46 may be many feet below the upper end of the 
perforated casing 23, in some cases 30) feet or 
more. In such case, the flexible conduit 53 may 
be of very Substantial length. 
In installation, the packer means 55, the flex 

ible conduit 53, the fluid-operated pump 46, and 
the skeeter bill 44 aire assembled preferably at 
the surface of the ground. The standing valve 
assembly 40, which has a maximum diameter 
Small enough to pass downwardly through the : 
power oil tubing 5, the sealing collar 28, the 
first bore 35 of the foot member 25, and the lower 
tubing 26, is dropped or otherwise passed down 
wardly through the same to it seated position 
illustrated in Fig. 4, the tubing first being filled : 
with fluid. The fluid-operated pump assembly is 
then inserted into the upper end of the power 
tubing 5, the upper end of the power tubing is 
Suitably plugged, and the triplex pumping unit 
2 is then operated to pump high pressure power 

oil through the supply piping 3, the four-way 
valve, and downwardly through the power tub 
ing 5 to force the fluid-operated pump assembly 
downwardly through the power oil tubing to the 
positions thereof shown in Figs. 2, 3, and 4. Dur 
ing this movement of the fluid-operated pump 
assembly, the skeeter bill 44 enters the bore 4 
of the standing valve assembly it, to the position 
illustrated in Fig. 4. Before starting downward 
movement of the fluid-operated pump assembly, 
the radial latch elements 18 are manually moved 
inwardly to retracted position so that the fluid 
operated pump unit may pass downwardly. The 
latch elements are held in this position fric 
tionally by the compression springs T. As little 
fluid pressure on the upper end of the fluid 
operated assembly is required to force it down 
Wardly to its pumping position as illustrated, the 
latch elements do not move OutWardly during 
this downward movement of the assembly. How 
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6 
ever, as soon as the shoulder 69 on the sealing 
sleeve 68 engages the shoulder 3f on the upper 
end of the cylindrical sleeve 3 further downward 
noverinent of the fluid-operated pump assembly 
is caecked thereby, and power oil immediately 
flows from the power oil tubing 5 through the 
inlet ports 6 and through the packer means 55 
to the flexible conduit 53. Application of the 
full pressure of the power oil to the inner faces 
of the 1radial latch elements 8 force them out 
Wardly to the position shown in Fig. 2 in which 
the lower seating faces 8 thereof engage and are 
Supported by the lower annular shoulder 33 of 
the sealing collar 28. As will be noted, the area, 
Of engage:Rent between the shoulder 69 and the 
Seating shoulder 3 is relatively small due to 
Space requirements in the packer means, and 
would not support the full pressure of the power 
oil, which raight, provide a pressure differential 
across the packer means of 2,500 pounds per 
Square inch or more. Consequently, this engage 
ment is not designed to do in ore than to check 
the downwall'd movement, of the fiuid-operated 
jump aSSembly and to tenporarily support the 
a SSembly in the punping position. As soon as the 
downward pressure of the power oil starts to rise 
within the packer means 55 the radial latch ele 
inents 8 are moved outwardly as described to 
their position, as shown in Fig. 2, in which they 
are adapted to Support the entire fluid-operated 
pump assembly and to withstand any downward 
preSSure diffeleinSi2l hereon. 

Power oil then flows downwardly through the 
flexible conduit 53, through the power oil inlet, 50, 
to the fluid-operated pump 46 to operate the 
Sane. Operation of the fluid-operated pump 46 
Causes it to draw Well fluid from the perforated 
Casing 23 into the lower end of the lower seating 
elenient 33, upwardly through the standing valve 
assenbly 8, the skeeter bill 4, and into the 
inlet 4 of the fiuid-operated pump 46. The 
pump end of the fuid-operated pump 8s then dis 
ciharges such well fluid from the discharge ports 
68 into the lower tubing 26 through which it flows 
upWardly around the fluid-operated pump and 
the flexible conduit 53 into the foot member 25. 
Such well fluid, which may be termed the pro 
duction flow, then passes through the port 3 and 
the Second bore 36 and into the production tubing 
6 and upwardly therethrough, passing through 

the four-way valve 4 and into the discharge pipe 
IT through which it is conveyed to a point of 
Storage or use. It is also to be noted that since 
the Sealing sleeve 68 forms a fluid-tight seal with 
the cylindrical sleeve 33, the interior of the power 
oil tubing 5 below the packer means 55 around 
the fiexible conduit 53 and thereabove is main 
tained at relatively low pressure of the production 
flow. This provides a fluid pressure differential 
across the radial latch elements 8, retaining 
then in their latched position, shown in Fig. 2. 
When it is desired to remove the fluid-operated 

pump 46 from the well, the four-way valve 4 is 
adjusted to its reverse position by the lever 8, 
so as to provide communication between the Sup 
ply piping 3 and the production tubing 45, and 
to provide communication between the power oil 
tubing 5 and the discharge pipe . Power oil 
then fioWS doWWardly through the production 
tubing S and enters the foot member 25, passing 
through the port 3' into the power oil íubing í 5 
below the packer means 55. As such fluid pres 
Sure builds up, it exerts an in Ward radial force on 
the radial latch elements 8, moving thern to 
retracted position in Which they are moved in 



2,678,546 
7 

wardly until the pins 76 engage the outer ends 
of the grooves 82. Continued application of Such 
high fluid pressure below the packer means 55 
causes the fuid-operated pump assembly, in 
cluding the packer means, flexible conduit .3, aid 
the fluid-operated pump 46, to move upWardly 
into the power oil tubing 5. As Soon as the 
sealing sleeve G8 of the packer means 55 passes 
out of the cylindrical sleeve 30, Such fluid pres 
Sure below the packer means 55 is then applied 
on the lower end of the packer element 63 to 
continue the upward movement of the fluid 
operated pump assembly to the Surface of the 
ground. As the fluid-operated pump assembly is 
relatively light, only a relatively low fluid pres 
Sure below the packer means 55, for exariple, .5 
pounds per square inch, is required to move the 
fluid-operated pump assembly upWardly through 
the power oil tubing 5. Consequently, there is 
substantially no tendency for the packer element 
63 to blow out, during such upward movement of 
the pump assembly. As soon as the Skeeter bill 
44 leaves the standing valve assembly 40, during 
the upward movement of the fluid-operated pump 
assembly, downward fluid pressure on the ball 
check valve A2 will close the same, SO as to retain 
oil in the system and prevent the same from 
bleeding back into the well casing. The use of 
the flexible conduit 53, where the same must be 
made very long, is a substantial advantage Over 
the use of metal tubing, as such flexible conduit 
may be stored on a drum or reel and readily 
moved to and from the well rig and readily as 
sembled thereat. 
The alternative embodiment illustrated in FigS. 35 

8, 9, 10, and 11 is generally similar to the preferred 
embodiment illustrated in the preceding figures, 
described above. It differs somewhat in Struc 
ture, however, which provides certain advantages 
under certain conditions of operation. Similar 
parts are given the same reference numerals as 
used in connection with the preferred embodi 
ment, but with the suffix 'a' added. 

In the alternative embodiment, the packer 
means 55a, as shown in Fig. 8, differs somewhat 
from the packer means 55. In the packer means 
55a, there is no shoulder equivalent to the shoul 
der 69 of the preferred embodiment, although a 
temporary seating shoulder is provided elsewhere 
as will be described hereinafter. The sealing 
collar 28a is provided with a plurality of Vertically 
spaced grooves 84, each of which provides an 
annular seating shoulder 85. Carried in the lower 
tubing element 57a are radial latch elements 8d., 
which are engaged by pins 76a, in this case the 
pins being disposed below the latch elements. 
inserted into the lower end of the lower tubular 
element 5d., is a nipple member 85 against Which 
the compression springs Tia engage and in the 
lower end of which is threaded a rigid tubular 
conduit 8 which is substituted for the flexible 
conduit, 53 in the preferred embodiment, and 
which is preferably made of metal, the lower end 
of the conduit 8 being threaded into the tubular 
fitting 5 a which, in turn, is connected to the 
upper end of the fiuid-operated pump 4.6d. In 
serted into the lower end of the fluid-Operated 
pump 46a, as shown in Fig. 10, is a fitting 45a 
with which is threadedly connected a tubular 
stem 88 which extends downwardly therefron, 
the lower end of the stem being provided With a 
conical seat 89 adapted to seat on a conical Seat 
ing face 90 provided in the upper end of the 
standing valve assembly 40a. Carried on the 
tubular stem 88 is a lower packer element 92 
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8 
which is generally similar in construction to the 
upper packer element 63a. The lower packer 
element 92 is adapted to provide a low preSSure 
fiuid Seal between the lower end of the fluid 
operated pump 46a and the inner Wall of the 
lower tubing 26d. 

Installation of the alternative embodiment ill 
lustrated in Figs. 8, 9, and 10 is Substantially 
similar to that described above in connection with 
the preferred embodiment except in the follow 
ing particulars. As the fluid-operated pump aS 
sembly, consisting of the packer means 55a, the 
conduit 87, and the stem 88 with its lower packer 
element, 92 thereon, Seats On the Standing Wave 
assembly gea, the conical seat 39 making fluid 
tight engagement with the seating face 99, fur 
ther downward movement of the fuid-operated 
uring assembly is stopped. Thus, seating of the 

conical seat 83 on the Seating face ) has a func 
tion equivalent to that of the S&ating Of the shoul 
der 69 on the seating shoulder 3 in the preferred 
embodiment. If the full operating pressure of 
the power oil were applied to the Upper end of 
the fluid-operated pump assembly, however, the 
tubular conduit 8, which may be formed of rel 
atively thin inaterial, might collapse or otherwise 
corkscrew, making it impoSSibe to Withdraw the 
fluid-operated pump assembly from the Well, 
which would be very undesirable. Before this 
can occur, however, the radial latch elements 
8a are noved outwardly by the increasing fluid 
pressure within the lower tubular element 5a to 
atch in one of the grooves 8A to support the 
fiuid-operated pimp assembly on the annular 
seating shoulder 83 of such groove. This rigidly 
Supports the fluid-operated pump assembly 
against further downward movement due to pres 
Sure of tile power oil in the power oil tubing 5d. 
above the packer means 55d. A stepped succes 
Sion of Such grooves 8 iS proWided So aS to ob Wi 
ate any necessity of closely controlling the re 
spective lengths of the tubular element fittings 
therebelow, which would otherwise be necessary 
if only one such groove were provided. 
When it is desired to remove the fluid-operated 

pump assembly of the alternative embodiment, aS. 
shown in Figs. 8, 9, and 10, from the Well, the 
direction of the flow of the power Oil is reverSed, 
as described above, so as to flow downwardly 
through the production tubing 6a, through the 
port 3 to of the foot member 25a and into the 
lower end of the power tubing 50 and into the 
lower tubing 26a. In this alternative form of 
the invention, it is to be noted there is not Sufi 
cient effective area on the downward Side of the 
lower tubing element sa on which power oil 
therebelow can adequately act to Satisfactorily 
raise the fluid-operated pump assembly into the 
power oil tubing 5a. However, in this form, such 
power oil passing downwardly through the lower 
tubing 26a readily conpresses the lower packer 
element 92, passes thereby, and acts upon the 
lower end thereof so as to raise the fluid-operated 
pump assembly into the power oil tubing. Ob 
viously, as soon as the fluid-Operated pump aS 
sembly moved upwardly to a point at Which the 
O-ring 2a moves out of the cylindrical sleeve 
30a, power oil can then flow therepast and up 
wardly to exert an upward lifting force on the 
lower end of the upper packer element 63d, to 
continue the upward movement of the fluid-Op 
erated pump assembly. Also, it will be under 
stood, as soon as the flow of power oil is reversed 
and directed down through the production tub 
ing 6a, the pressure differential across the radial 
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latch elements. 78a, will be reversed so as to be di 
rected inwardly to move the same inwardly out 
of engagement with the sealing collar 28a, to per 
mit the fluid-operated pumptomove upwardly as 
described. The alternative embodiment shown in 
Figs. 8 to 11, inclusive, is particularly adapted 
for use in deep wells, in which high fluid pressures 
must be used on the power oil, which pressures 
Will not be withstood by an adequate flexible 
type of conduit between the fluid-operated pump 
A60 and the packer means 55a. 
As pointed out above, the primary advantage of 

the present invention is to permit the “pump-in' 
and "pump-out' type of fluid-operated pump to 
be used in deeper Wells with greater economy than 
has heretofore been possible with pumps of this 
type. For example, in a well using a 9-inch cas 
ing and a 7-inch liner at the bottom thereof, it 
is impossible to use present commercial types of 
parallel tubings with pumps larger than 24' as 
the same cannot be run into the relatively small 
perforated casing 23. With the present inven 
tion, practical pumping depths with this type of 
equipment may be substantially extended. 
A further advantage of the alternative embodi 

ment, illustrated in Figs. 8 to 11, inclusive, is that 
upon removing the fluid-operated pump assembly 
from the Well, when the packer means 55 is moved 
upWardly and Out of the vallye nechanisn 4a. 
and detached from the tubular conduit 9, the 
lower packer element 92 is still operated by the 
application of power oil at the lower end thereof, 
which permits the relatively long string of con 
duit 87 to be pushed upwardly and out of the well 
so that the fiuid-operated pump 4Sa may be re 
moved. This obviates the necessity of a special 
pulling rig being brought to the well to accom 
plish the end operation. It is also to be noted 
that the fluid pressure required to lift the fluid 
operated pump A Sa and 300 feet of the tubing 8? 
and the packer means 55a, thereabove is Only ap 
proximately 150 pounds per square inch, which 
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pressure is readily carried by the lower packer 
element 92. 
Although I have shown and described two pre 

ferred ein bodiments of the invention, it will be 
apparent to those skilled in the art that substi 
tutions and modifications in both thereof may be 
made without departing from the spirit of the in 
Vention, and, therefore, I do not intend to be lim 
ited to the specific constructions shown and de 
scribed, but desire to be afforded the full scope 
of the following claims. 

: claim as my invention: 
1. In a fluid-operated pumping device, the con 

bination of: a well tubing; a fluid-operated punip 
adapted to be passed downwardly through said 
tubing; an upper annular seat of relatively Small 
cross-sectional area in said tubing; a lowei an 
nular Seat of relatively large cross-sectional area, 
in said tubing below said upper seat; a tubular 
member on said pump; an upper seating face on 
Said tubular member and adapted to engage Said 
upper annular seat to Support Said tubular mem 
ber and Said pump; hydraulically actuated latch 
means carried by said tubular member and radial 
ly movable to engage On Said lower seat; and 
means for exposing Said latch means to fluid 
preSSure. 

2. In a, fluid-operated pumping device, the corn 
bination of: a well tubing; a fluid-operated pump 
adapted to be passed downwardly through said 
tubing; an upper annular Seat of relatively small 
CrOSS-Sectional area, in said tubing; a plurality 
of vertically spaced steps in the interior of said 
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tubing below said upper seat; a tubular member 
On Said pump; an upper seating face on said 
tubular member and adapted to engage said 
upper annular seat to Support said tubular mem 
bei and Said pump; hydraulically actuated latch 
means carried by said tubular member and ra 
dially movable to engage on one of said steps 
and means for exposing said latch means to fiuid 
pressure. 

3. In a fluid-operated pumping device, the 
Combination of: a pair of parallel tubings of 
different lengths; a fluid-operated punp assem 
bly which includes cylinder means having piston 
means therein and which is insertable into and 
Smaller in diameter than the longer one of said 
tubings so that it is adapted to be passed through 
Said one tubing to a point adjacent, the lower 
end thereof; a member engageable in sealing 
relation. With the lower end of Said punip assen 
bly, Said member being carried by said one tubing 
adjacent the lower end thereof; means providing 
a fluid communication port betwe2n said tubings 
at the lower end of the other tubing and at a 
distance above Said member greater than the 
length of said pump assembly so that said pump 
assembly is disposed entirely below said port, 
When it has been moved downwardly into en 
gagement With said member; tubular means on 
Said pump assenbly and adapted to extend up 
Wardly through said one tubing to a level above 
Said port; and packer means adapted to forn 
a fluid-tight seal between said tubular means 
and Said one tubing, said packer means being 
disposed above said port. 

4. In a fluid-operated pumping device, the 
combination of: a pair of paralel tubings of dif 
ferent lengths; a fluid-operated pump assembly 
which includes cylinder means having pistoin 
means therein and Which is insertable into and 
Smaller in diameter than the longer one of said 
tubings So that it is adapted to be passed through 
said one tubing to a point adjacent the lower 
end thereof; a member engageable in Sealing 
relation with the lower end of Said punp aSSein 
bly, said member being carried by said one tiub 
ing adjacent the lower end thereof; means pro 
viding a fluid communication port between said 
tubings at the lower end of the other tubing and 
at a distance above Said member greater than 
the length of said pump assembly So that Said 
pump assembly is disposed entirely below Said 
port when it has been moved downwardly into 
engagement with said member; tubular lineans On 
said pump assembly and adapted to extend up 
Wardly through said one tubing to a level above 
said port; packer means adapted to for in a fluid 
tight seal between said tubular mealns and Said 
one tubing, said packer in eans being disposed 
above said port; and means for Supporting said 
pump assembly from said one tubing at a posi 
tion above said port and independently of Said 
member. 

5. In a fluid-operated pumping device, the 
combination of: a pair of parallel tubings of dif 
ferent lengths; a fluid-operated pump aSSeinily 
which includes cylinder means having piston 
means therein and which is insertakole into and 
smaller in diameter than the longer One of Said 
tubings so that it is adapted to be passed through 
said one tubing to a point adjacent t2 iOWei 
end thereof; a member engageable in Sealing re 
lation with the lower end of Said punp aSSenably, 
said member being carried by Said one tubing 
adjacent, the lower end thereof; means providing 
a fluid communication port between said tubings 
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at the lower end of the other tubing and at a 
distance above said member greater than the 
length of Said pump assembly so that said pump 
aSSembly is disposed entirely below said port 
When it has been moved downwardly into en 
gagement with said member; flexible tubular 
means On Said pump assembly and adapted to 
extend upwardly through said one tubing to a 
level above said port; packer means adapted to 
form a fluid-tight seal between said tubular 
means and said one tubing, said packer means 
being disposed above said port; and means for 
Supporting said flexible tubular means from said 
One tubing at a position above said port. 

6. In a fluid-operated pumping device for Wells, 
the combination of: a tubing; a fluid-operated 
pump assembly slidable in said tubing and hav 
ing a power fluid inlet; tubular neans in said 
tubing connected to said inlet and adapted to 
convey power fluid to said inlet; a radially slid 
able latch element carried by said tubular eans 
and having an inner end exposed to the intarior 
thereof, said latch element being adapted to be 
moved radially outwardly by power fluid passing : 
through said tubular means and acting on said 
innel end, said latch element having its oute 
end outside said tubular means but within said 
tubing; a shoulder in Said tubing engageable ly 
said latch element to Support said pump assein 
bly, said latch element being adapted to be noved 
radially inward in response to fluid pressure ap 
plied to the outer end thereof in said tubing: 
and means for selectively controlling the fuid 
pressure in said tubing and in said tub Ular Eleans. 

7. Il a de Vice for Se in connectiOn With R. 
fluid-operated well pump having a power fluid 
inlet, the combination of: a tubing, tubular heals 
in said tubing adapted to be connected to and 
to extend upwardly from the pump and having a 
passage adapted to communicate with the inlet, 
said passage being open at both ends; a radially 
Slidable element carried by said tubular means 
and having an inner end exposed to the interior 
thereof and an outer end outside said tubulal' 
means, said element being adapted to be noved 
radially outwardly by a predetermined hydraulic 
pressure in said passage acting on said inner end, 
and being adapted to be moved radially inwardly 
by a predetermined hydraulic pressure applied to 
the outer end thereof inside Said tubing: a shoul 
der in Said tubing engageable by said element 
to support said tubular means; and means for 
selectively controlling the fluid pressure in said 
tubing and in Said tubular means. - 

8. In a fluid-operated pumping device, the 
combination of: a pair of parallel tubings, one 
of Said tubings being Substantially longer than 
the other thereof; a fluid-operated pump assein 
bly which includes cylinder means having pis 
ton means therein and which is insertable into 
and smaller in diameter than said one tubing so 
that it is adapted to be passed through said one 
tubing to a point adjacent the lower end thereof, 
said pump assembly having a power fluid inlet, 
a well fluid inlet, and a discharge port communi 
cating with the interior of said one tubing; a 
member engageable in sealing relation with the 
lower end of Said pump assembly, said member 
being carried by said One tubing adjacent the 
lower end thereof; means providing a fluid com 
munication orifice between said tubings at a dis 
tance above Said member greater than the length 
of Said pump aSSembly and at the lower end of 
the other tubing so that said pump assembly is 
disposed entirely below said orifice when it has 
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been moved downwardly into engagement with 
said member; an upper tubular element on said 
pump assembly communicating with Said power 
fluid inlet; upper sealing means between said 
upper tubular element and said one tubing and 
disposed above said orifice; lower tubular means 
forming said lower end of said pump assembly 
and communicating with said well fluid inlet; 
and lower Sealing means between said lower tubu 
lar means and said member and disposed below 
Said discharge port, 

9. In a fluid-operated pumping device, the 
combination of: a pair of parallel tubings, one 
of said tubings being substantially longer than 
the other thereof; a fluid-operated pump which 
includes cylinder means having piston means 
therein and which is insertable into and Smaller 
in diameter than said one tubing so that it is 
adapted to be passed through Said one tubing 
to a point adjacent the lower end thereof, Said 
pump having a power fiuid inlet, a well fluid in 
let, and a discharge port adapted to communicate 
With the interior of said one tubing; a member 
engageable by the lower end of Said puip car 
ried by said one tubing adjacent the lower end 
thereof; means providing a fluid communication 
crifice between said tubings at a distance above 
said member greater than the length of Said 
pump so that said pump is disposed entirely be 
low said orifice when it has been moved down 
wardly into engagement with said member; an 
upper tubular element on said pump communi 
cating with said power fluid inlet; upper Sealing 
means between said upper tubular element and 
said one tubing and disposed above Said orifice; 
a lower tubular element forming said lower end 
of said pump and communicating with Said well 
fluid inlet; lower sealing means between Said 
lower tubular element and said member and 
disposed below said discharge port; and hydrau 
lically operated latch means adapted to latch 
one of said elements relative to said one tubing. 

10. In a fluid-operated pumping device, the 
combination of: power and production tubings 
of different lengths; a fluid-operated pump as 
sembly which includes cylinder means having 
piston means therein and which is insertable into 
and smaller in diameter than the longer one of 
said tubings so that it is movable through Said 
one tubing to an operating position adjacent 
the lower end thereof, said pump assembly hav 
ing an inlet and an outlet; a member engageable 
in sealing relation with the lower end of Said 
pump assembly, said member being carried by 
said one tubing adjacent the lower end thereof; 
means providing a port connecting Said tubings 
in fiuid communication at a distance above said 
member greater than the length of Said pump 
assembly and at the lower end of the other tubing 
so that said pump assembly is disposed entirely 
below said port when it has been moved down 
wardly into engagement with said member; and 
a first passage means connecting Said power tiub 
ing to said inlet and a second passage means Con 
necting said production tubing to Said outlet, Oile 
of said passage means including Said port. 
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