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UNITED STATES PATENT office 
2,589,669 

CLOSED FLUID.OPERATED FREE-PUMP SYS. 
TEMI WITH THEREE CONCENTRIC TUENGS 
Clarence J. Coberly, Los Angeles, Calif., assignor, 
by mesne assignments, to Dresser Equipment 
Company, Cleveland, Ohio, a corporation of 
Ohio 

Application May 16, 1949, serial No. 93,481 
(C. 103-46) 21 Clairas. 

My invertion relates in general to tubing sys 
tems for fluid-operated, well pumps and, more 
particularly, to a closed tubing system for a fluid 
operated well pump of the co-called “free' type. 

Reference is hereby made to my copending ap 
piications Serial No. 93,483, filed May 16, 1949, 
Serial No. 93,482, filed May 16, 1949, and Serial 
Nice. 93,484, fied May 16, 1949. 

It is conventional in the oil industry to en 
ploy a Well pump apparatus which includes a 
free fluid-operated pump, Such a pump being 
movable into and out of the Well through a tub 
ing set in the well and being adapted to assume 
an operating position at the lower end of such 
tubing. Examples of such fiuid-operated, free 
pump systems are disclosed in my Patents Nos. 
2,230,830, granted February 4, 1941, and 2,338,903, 
granted January 11, 1944. 

In conventional fluid-operated, free-pump sys 
tems, Such as those disclosed in ny aforemen 
tioned patents, two tubings are employed, one 
for conveying operating fuid downwardly in the 
Well to the pump and the other for conveying 
illuid produced by the well upwardly therein from 
the pump to the surface, the two tubings being 
referred to hereinafter as the supply and pro 
duction tubings, respectively. In such conven 
tional Systems, the punp is movable into its op 
erating position through the Supply tubing. The 
Supply and production tubings are intercon 
Nected at theit' OWer ends in fluid Communica 
tion with each other and with the well so that 
the pump may receive operating fluid from the 

. Supply tubing and Well fluid from the Well and SO 
that it may discharge Well fluid into the pro 
duction tubing as production fluid. 
In installing such a free pump in the Well, it 

is moved downwardly through the supply tubing 
into its operating position at the lower end 
thereof either by the action of gravity or by the 
application of fluid pressure to the upper end of 
the pump. After the pump has been installed 
in its operating position, operating fluid, which 
is usually clean crude oil, is delivered to the 
motor section of the pump under relatively high 
pressure through the supply tubing. As is well 
known in the art, such operating fluid is alter 
nately directed by a suitable valve mechanism in 
the motor section of the pump to opposite ends 
of a motor piston which is coupled to a pump 
piston in the pump section of the device, fluid 
from the Well being admitted to the pump Sec 
tion by a suitable valve mechanism therein. 
Such alternating application of operating fluid 
pressure to the ends of the motor piston produces 
reciprocation of the motor and pump pistons with 
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the result that the pump piston pumps fluid pro 
duced by the well into the production tubing, the 
latter conveying the production fluid upwardly 
therein to the surface. When removal of the 
pump from the Well is desired for any reason, as 
for Service or repair, fluid pressure is applied to 
the lower end of the pump to move it upwardly 
out of its operating position and through the 
Supply tubing to the Surface. This is accom 
plished conventionally by reversing the flow 
through the Systern so that operating fluid flows 
downwardly in the production tubing to the lower 
end of the pump. and acts on the pump to move 
it upwardly through the Supply tubing to the sur 
face. 

In a conventional free-pump system of the 
foregoing character, the spend operating fluid 
discharged by the motor section of the pump is 
delivered to the production tubing so that the 
Spent Operating fiuid and the production fiuid are 
intermixed and conveyed upwardly together 
through the production tubing. Since the op 
erating fluid delivered to the pump through the 
Supply tubing must be clean, in order to prevent 
abrasion and corrosion of the moving parts of 
the pump, fresh operating fluid must be sup 
plied to the System continuously. The con 
tinuous provision of such fresh operating fluid 
requires considerable surface equipment, nor 
mally in the form of settling tanks or filters, 
Which is expensive to instal and operate. Also, 
in the particular arrangement hereinbefore 
mentioned wherein the pump is disposed in the 
Supply tubing, the flow reversal necessary to re 
move the pump from the well may carry any 
sand or other foreign matter present in the pro 
duction fluid into the supply tubing with the 
result that such foreign matter may enter the 
motor section of the pump upon resumption of 
operation after reinstallation with the attend 
ant possibility of damage to the pump. 

In View of the foregoing, it is a primary ob 
ject of this invention to provide a closed sys 
tem for the fluid-operated free pump which in 
cludes a third tubing separate from the supply 
and production tubings for returning the spent 
operating fluid to the Surface independently of 
the well fluid, the tubing for returning the spent 
operating fluid being referred to hereinafter as 
the return tubing. With Such a closed System, 
the spent operating fluid is separately conveyed 
back to the surface for Storage and re-use to 
actuate the fluid-operated pump so that there 
is very little loss of operating fluid from the sys 
tem and, consequently, the surface equipment 
necessary to supply fresh Operating fluid to the 
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system needs have only a relatively small ca 
pacity and can be relatively cheap and econom 
ical, both as regards initial cost and operating 
costs. Also, the reversed flow necessary to move 
the pump upwardly to the Surface during re 
moval of the pump may take place through the 
return tubing to avoid carrying sand and other 

4. 
normally preventing direct flow between the 
tubings and the Well by way of the pump receiver 
When the pump is in its operating position so 

s 

foreign matter into that portion of the system 
reserved for the operating fluid, which is an im- , , 
portant feature. As will be pointed out in more O 
detail hereinafter, further objects of the inven 
tion reside in certain modifications of the pump 
and in the tubing arrangements employed 
provide Such a closed System. 

Considering the invention more specifically, an 
object thereof is to provide a closed System for 
a fluid-operated, free pump comprising Supply, 

to 

s 

return and production tubings which are set in 
the well and one of which is adapted to receive 
the pump and to provide an operating position 
for the pump at its lower end, the supply, return 
and production tubings respectively being 
adapted to convey operating fluid for actuating 
the pump downwardly into the well to the pump, 
spent operating fluid discharged by the pump up 
wardly in the well from the pump to the Surface 
and production fluid discharged by the pump up 
wardly in the well from the pump to the Surface. 
An important object of the invention is to pro 

vide a closed system Wherein the Supply, return 
and production tubings are set in the Well con 
centrically with the innermost tubing adapted to 
receive the pump. 
Another object is to provide Such a closed 

system wherein the three tubings are intercon 
nected at their lower ends in fluid communica 
tion with each other and with the well. So that 
the pump may, When in its operating position, 
receive operating fluid for its actuation from the 
Supply tubing through an intake, discharge spent 
operating fluid into the return tubing through 
an exhaust, receive well fluid from the well 
through an inlet and discharge well fluid into the 
production tubing through an outlet. 
Another object is to provide a closed system 

having means whereby a downward flow of fluid 
through one of the tubings, other than the tubing 
in which the pump is disposed, may be applied 
to the lower end of the pump to move it upwardly 
Out of its operating position and through the 
tubing in which it is disposed to the surface 
whenever removal of the pump from the well is 
desired. 
Another object is to provide a closed system 

which includes a tubular pump receiver disposed 
at the lower end of and in alignment with the 
tubing through which the pump is movable, the 
pump receiver being, in effect, an extension of 
Such tubing and providing the aforementioned 
Operating position for the pump. A related ob 
ject is to provide a pump receiver having a seat 
at its lower end for the pump, the pump being 
Seated on such seat when it is in its operating i. 
position. 
Another object is to provide a pump receiver 

having passages which place the interior thereof 
in fluid communication with the supply, return 
and production tubings and with the well in Such 
a manner as to provide fluid communication be 
tween the intake, the exhaust, the inlet and the 
outlet of the pump and the supply tubing, the 
return tubing, the Well and the production tubing, 
respectively, when the pump is disposed in the 
pump receiver and seated on the pump seat. , 
Another object is to provide sealing means for 
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that operating fluid may flow Only from the Sup 
ply tubing through the motor section of the pump 
to the return tubing and So that Well fluid may 
flow only from the well through the pump section 
of the pump to the production tubing. More 
Specifically, an object in this connection is to 
provide a sealing means which, when the pump 
is in its operating position, places the Supply 
tubing in fluid communication with only the in 
take of the pump, the return tubing in fluid con 
munication with only the exhaust of the pump, 
the Well in fluid communication. With Only the 
inlet of the pump and the production tubing in 
fluid communication with only the outlet of the 
Oullo. 
Another object is to provide a system wherein 

the aforementioned sealing means comprises an 
nular sealing elements which are carried by the 
pump adjacent various of the ports, such as the 
intake, exhaust, etc., therein and which are en 
gageable With the inner Wall of the pump re 
ceiver to prevent direct flow between the tubings. 
Another object is to provide passage means 

Communicating at One end With one of the 
tubings, other than the tubing aligned with the 
pump receiver, and at its other end with a cham 
ber in the pump receiver between the pump seat 
and the pump for applying a downward flow of 
fluid through such tubing to the lower end of the 
pump to move it upwardly out of the pump re 
ceiver and to the surface. 
Another object is to provide a sealing device 

for normally preventing fluid flow between two. 
of the tubings by way of the aforementioned pas 
Sage means and the pump receiver when the 
pump is in its operating position. Another object 
in this connection is to provide a system wherein 
the aforementioned Sealing device is an annular. 
sealing element adapted to be disposed between 
the pump and the pump receiver. 
Another object is to provide a system wherein 

the tubing with which the aforementioned pas 
sage means communicates is the return tubing 
so that the pump may be moved upwardly to the 
surface by a downward flow of clean fluid 
through the return tubing to prevent introducing 
Sand and other abrasive matter into the pump 
receiver. 

Still another object is to provide a closed sys 
tem wherein the pump is movable into its oper 
ating position in the pump receiver through the 
Supply tubing and wherein the pump is movable 
upwardly to the surface by a downward flow of 
clean fluid through the return tubing so as to 
avoid carrying any of the Sand or other abrasive 
material which may be in the fluid in the pro 
duction tubing into the pump receiver during the 
pump-removal operation. 
Another object is to minimize the power re 

quired to overcome friction between the produc 
tion fluid moving upwardly through the produc 
tion tubing and the Wall of the production tubing 
by employing a production tubing having a large 
internal diameter. This feature is particularly 
important under Well conditions Such that a pump 
having a motor section of small capacity and a 
pump section of large capacity may be employed. 
Another object of the invention is to provide 

a closed system wherein the outermost of the 
concentric supply, return and production tubings 
is the casing of the Well. 

75 The foregoing objects and advantages of the 
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present invention, together with other objects and 
advantages thereof which will become apparent, 
may be attained through the employment of the 
exemplary embodiments of the invention Which 
are illustrated in the accompanying drawings and 
which are described in detail hereinafter. Refer 
ring to the drawings: 

Fig. 1 is a utility view. of a closed, fluid-oper 
ated, free-pump system which embodies the in 
Vention; 
'...Fig. 2 is an enlarged, horizontal Sectional view 
taken along the broken line 2-2 of Fig. 1; 

Fig. 3 is an enlarged, vertical Sectional view 
taken along the broken line 3-3 of Fig. 2; 

Fig. 4 is a downward continuation of Fig. 3; 
Fig. 5 is a utility view of another embodiment 

of the invention; 
Fig. 6 is an enlarged, horizontal sectional view 

taken along the broken line 6-6 of Fig. 5; 
Fig. 7 is an enlarged, vertical sectional view 

taken along the broken line 7-7 of Fig. 6; and, 
Fig. 8 is a downward continuation of Fig. 7. 

(). 
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Considering first the embodiment illustrated in 
Figs. 1 to 4 of the drawings with particular refer 
ence to Fig. 1 thereof, I show a well casing 5 : 
which is set in an oil well with its lower end open 
to an oil producing Zone of the well as is well 
known in the art, the casing being provided with 
a casing head 6 at its upper end. Set in the 
well within the casing 5 is a closed tubing System 
which comprises concentric Supply, return and 
production tubings respectively designated by the 
numerals, 8 and 9, the supply tubing being 
set within the return tubing and the return tiub 
ing being set within the production tubing. The 
tubings 7, 8 and 9 are interconnected at their 
lower ends in fiuid communication with each 
other and with the well by a tubular pump re 
ceiver 20 which is aligned with and which, in 
effect, forms a downward extension of the inner 
most or supply tubing 7. The pump receiver 25 
provides an operating position for a fluid-Oper 
ated, free pump 2 which is movable downwardly 
through the supply tubing into its operating 
position in the pump receiver, the internal diam 
eter of the pump receiver being substantially 
equal to that of the Supply tubing. As will be 
discussed in more detail hereinafter, the Supply 
tubing 7 is adapted to convey operating fluid, 
such as clean crude oil, under pressure down 
wardly in the well from the surface to the pump 
2 to actuate the pump, and the return tubing 8 
is adapted to receive spent operating fluid dis 
charged by the pump and to convey the spent 
operating fluid upwardly in the well to the sur 
face. The pump 2 is adapted to receive. Well 
fluid from the well and to discharge it into the 
production tubing 9 as production fluid, the 
production tubing conveying the production fluid 
upwardly in the well to the Surface. 
The supply, return and production tulbingS , 
8 and 9 are connected at their upper ends to a 

tubing head 27 which includes supply, return and 
production sections 28, 29 and 30 in fluid com 
munication with the supply, return and produc 
tion tubings, respectively. Connected to the tub 
ing head sections 28, 29 and 30 in fluid communi 
cation therewith are supply, return and produc 
tion lines 3 ?, 32 and 33 which respectively con 
municate with the supply, return and production 
tubings 7, 8 and 9 through the corresponding 
tubing head sections. The supply line 3 leads to 
a suitable source (not shown) of operating fluid 
under pressure, which source may be a conven 
tional triplex pump having its intake connected 
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6 
to a suitable reservoir. The return line 32 leads 
to the reservoir and the production line 33 leads." 
to a Suitable point of disposal or storage for the 
production fluid. The tubing head 27 also in-, 
cludes a tube 34 which is aligned with the Supply 
tubing 7 and through which the pump 2f may. 
be inserted into or removed from the Supply tub 
ing. The tube 34 may have associated therewith 
a pump catcher (not shown) for the pump 2, 
the latter having at its upper end a tapered head 
35 which is receivable by the pump catcher dur 
ing removal of the pump from the Well. The 
pump catcher may be of any Suitable type, Such 
as that disclosed in my aforementioned Patent 
No. 2,338,903. . . 

Referring now to FigS. 3 and 4 of the drawings. 
and considering the Structure of the pump re 
ceiver 20, it includes an inner sleeve 39 which 
iš aligned with and which, in effect, forms an ex 
tension of the supply tubing 17, an annular elle 
ment 4 being clamped between the Supply tub 
ing and the sleeve 39 by a coupling 4 threaded 
onto the lower end of the return tubing 8 and 
onto the upper end of the sleeve 33. It Will be 
noted that the upper surface of the annular eie 
ninent 40 and the lower end of the supply tubing. 
7 are complementary tapered so that the annu-. 

lar element 40 serves to center the lower end of 
the supply tubing in the return tubing. A Spacer 
40ci having passages therethrough is disposed be-, 
tween the tubings í 7 and i 8 above the element 4û. 
Telescoped over the coupling 4 and Sealed 

with respect thereto by an annular sealing ele 
iment 42 is an outer sleeve 43 which is spaced 
radially from the lower end of the coupling 4. 
and from the inner sieeve. 39 to provide an an 
nular space 44 for spent operating fluid, the low 
er end of the coupling 4 being provided with 
ports 45 therethrough so that spent operating 
fluid from the annular space 44 may flow through. 
such ports into the return tubing í 8, i. e., into 
the annular space between the Supply tubing fl. 
and the return tubing. The Spent operating fluid 
may enter the annular space 44 through radial, 
ports 46 in the inner sleeve 39 and through regis 
tering ports. Ai in a liner 48 pressed into the in-. 
ner sleeve 39. 
Threaded into the lower end of the inner sleeve. 

39 is another inner sleeve 5 which is threaded 
at its lower end into a bore 52 in a fitting 53.at 
the lower end of the pump receiver 20, the outer. 
sleeve 43 being telescoped over the upper end of 
this fitting and being Sealed with respect thereto 
by an annular sealing element 54. With this 
construction, assembly of the inner sleeves 39 
and 5 and the outer sleeve 43 with the coupling 
4 and the fitting 53 is facilitated since the outer 
sleeve may slide relative to the coupling and the 
fitting as the inner sleeves are threadedly con 
nected thereto. 
The fitting 53 is provided at its lower end with 

a tapered foot 5 which is adapted to Seat om a . 
complementary seat 58 in a fitting 59 at the lower 
end of the production tubing 19. With this con 
struction, the supply and return tubings and 
8 and the pump receiver 2) may be removed 

from the well without removing the production. 
tubing 9, which is a feature of the invention. 
The bore 52 in the fitting 53 communicates 

with the well through a passage 60 in this fitting 
and through longitudinal and lateral paSSages 6f 
and 62 in the fitting 59 at the lower end of the 
production tubing. The bore. 52 in the fitting 53 
also communicates with the production tubing 9: 
by way of one or more ports 63 in the fitting 53, 
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i.e., communicates with an annular space 64 be 
tween the outer sleeve 43 and the production 
tubing 9, which annular space in turn commu 
nicates at its upper end with the annular Space 
between the return tubing 18 and the production 
tubing. Thus, with this construction, the pump 
receiver 20 interconnects the lower ends of the 
supply, return and production tubings 7, 8 and 
9 in fluid communication with each other and 
with the well. . 
The fitting 53 of the pump receiver 20 is pro 

vided with a passage means 66 for applying a 
downward flow of fluid through the return tub 
ing 8 to the lower end of the pump 2 to move 
the pump upwardly out of the pump receiver 20 
and through the Supply tubing 7 to the Surface 
When removal of the pump is desired for any rea 
son, this passage means comprising one or more. 
longitudinal passages 67 which communicate at 
their upper ends with the annular Space 44 be 
tween the inner sleeves 39 and 5 and the Outer 
sleeve 43 and which communicate at their lower 
ends with an annular chamber 68 at the lower 
end of the pump 2 f. 

Disposed in the lower end of the bore 52 in the 
fitting 53 is an inlet fitting 72 for the pump 2, 
the latter having an inlet which is adapted to re 
ceive well fluid from the Well through the inlet 
fitting by way of the passages 60, 6 and 62 when 
the pump is in its operating position, as Will be 
discussed in more detail hereinafter. As is well 
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known in the art, the inlet fitting 72 is preferably , 
provided with a check valve (not shown) which 
permits upward flow of Well fluid into the in 
terior of the pump receiver 20, but which pre 
vents downward flow of fluid out of the pump re 
ceiver into the well. The inlet fitting 72 also 
serves as a seat for the pump 2, the latter being 
in its operating position when it is disposed in 
the pump receiver 20 and Seated on the inlet fit 
ting. The pump 2 f is adapted to seat on the inlet. 
fitting 72 automatically when it is moved down 
wardly through the supply tubing 7 into the 
pump receiver 20 so that it automatically as 
sumes its operating position. The inlet fitting 72 
is seated on an annular insert T3 which is dis 
posed in the bore 52 in the fitting 53 and which 
is seated on a shoulder 74 therein. 

Except for certain modifications required to 
adapt it to the closed tubing System of the in 
vention, the free fluid-operated pump 2 may be 
of conventional design and Will not be described 
in detail. In general, the pump 2 includes a 
motor section and a pump section below the no 
tor section, the motor and pump sections re 
spectively including coupled motor and pump 
pistons (not shown). The motor section of the 
pump 2 is actuable by operating fluid under 
pressure delivered thereto by the Supply tubing 
7, the operating fluid under pressure being 

adapted to enter the motor Section of the pump 
through ports which serve as an intake 78 for 
the pump and which are in fluid communication 
with the Supply tubing when the pump is in its 
operating position. The ports of the intake 78 
are formed in an intake fitting 19 which carries 
the aforementioned tapered head 35 and which is 
connected to the upper end of a tubular rod 80 
extending upwardly from the motor section of 
the pump 2, the rod being adapted to convey. 
the operating fiuid under pressure from the in 
take to the motor section of the pump. 

After the operating fluid admitted to the motor 
section of the pump 2 through the intake 78 
has actuated the pump, it is discharged from the 
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8 
motor section through ports forming ari exhaust 
8 for the pump. When the pump 2 is in its 
operating position, the exhaust 8 communicates 
with an annular space 82 between the pump and 
the liner 48 in the inner sleeve 39, this annular 
space communicating with the return tubing. 8 
through the ports 47 in the liner, the ports 46 
in the inner sleeve 39, the annular space 44 be 
tween the inner sleeve and the outer sleeve 43, 
and the ports 45 in the coupling 4. Thus, the 
operating fluid under pressure in the Supply 
tubing flows through the motor section of the 
pump 2 to actuate it and is discharged into 
the return tubing 8 as spent operating fluid. 
In order to prevent direct flow of operating 

fluid between the supply and return tubings 
and 8 by way of the pump receiver 20, I pro 
vide sealing means comprising annular sealing 
elements 86 and 87 which are carried by the pump 
2f respectively above and below the exhaust 8 
and which are adapted to engage the liner 48 
respectively above and below the ports 4 in the 
liner when the pump 2 f is in its operating posi 
tion. It will be noted that this arrangement 
places the annular sealing element 86 inter 
mediate the intake 78 and the exhaust 8 of the 
pump. Thus, the annular sealing elements 86. 
and 87 isolate the intake 78 and ühe, exhaust 8 
when the pump 2 is in its operating position 
so that the intake may communicate only with 
the supply tubing 7 and so that the exhaust may 
communicate only with the return tubing 8. 

. As previously mentioned, the pump section of 
the pump 2 is provided with an inlet at its lower 
end through which well fluid is adapted to enter 
the pump section by way of the inlet fitting 72, 
the inlet of the pump section not being shown 
specifically. The pump section of the pump is 
also provided with ports forming an outlet 88 
for production fluid discharged by the pump sec 
tion, the outlet communicating with an annular 
space 89 which is disposed between the pump and 
the inner sleeve 5 and which communicates at 
its lower end with the ports -63 leading to the 
production tubing 9. Thus, production fluid 
discharged by the pump 2 through the outlet 
88 flows through the annular space 89, the ports 
63 and the annular space 64 into the annular 
space between the return and production tubings 
8 and 9. 
It will be noted that the annular sealing ele 

ment 87 is disposed between the exhaust 8 and 
the outlet 88 so that it prevents flow between the 
return, and production tubings 8 and 9 when 
the pump is in its operating position. Also, since 
the pump 2 is seated on the inlet fitting 72 
when in its operating position, the pump seat 
provided by the inlet fitting serves to prevent 
direct flow between the well and the tubings 
f7, 8 and 9. In order to prevent flow be 
tween the return and production tubings 18 and 
9 by way of the passage means 66 when the 
pump 2 is in its operating position, the pump 
carries an annular sealing element 84 which is 
adapted to engage a liner 95 pressed into the 
bore 52 in the fitting 53 of the pump receiver 20. 
Considering the operation of the embodiment 

of the invention hereinbefore described, it will 
be assumed that the pump 2 is in operation to 
pump fluid from the well upwardly through the 
production tubing 9 to the surface. Under Such 
conditions, the pump 2 is in its operating posi 
tion in the pump receiver 20 SO that it is seated 
on the inlet fitting 72, and operating fluid under 
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pressure is being conveyed downwardly to the 
pump 2 through the supply tubing fT and enters . . 
the motor section of the pump through the intake 
8 to actuate the pump, spent operating fluid 
being discharged into the return tubing 
through the exhaust 3i and being conveyed up 
wardly in the well to the surface by the return 
tubing. The well fluid entering the pump sec 
tion of the pump 2 through its inlet is dis 
charged into the production tubing 9 through 
the outlet. 83 and is conveyed upwardly in the 
well to the surface as production fluid. It will 
be apparent that, with this construction, the 
Spent operating fluid is returned to the Surface 
separately from the production fluid so that it 
may be re-used to actuate the pump 2 f, which 
is a primary feature of the invention. 
In the event that removal of the pump from 

the well is necessary in order to service or repair 
the pump, or for any other reason, it is merely 
necessary to direct a flow of operating fluid 
under pressure downwardly through the return 
tubing 8, instead of through the Supply tubing 
7. This may be accomplished by connecting 

the return line 32 to the Source of operating 
fluid under pressure, the supply line 3 prefer 
ably being connected to the reservoir associated 
with the source under such conditions. As will 
be apparent, this may be accomplished by a 
suitable arrangement of valves (not ... shown). 
Also, fluid flow through the production tubing 9 
and the production line 33 under such conditions 
is preferably prevented, as by closing a valve 9 
in the production line. 
Under the conditions outlined in the preceding : 

paragraph, operating fluid under pressure flows 
'downwardly through the return tubing 8 and 
into the annular chanber 68 at the lower end 
of the pump 2 by way of the ports 45 in the 
coupling 21, the annular space 44 between the 
inner sleeves 39 and 5 and the outer sleeve 43, 
and the passage means 66. The pressure of the 
operating fluid entering the annular chamber 68 
in the foregoing manner is applied to an annular 
area 97 at the lower end of the pump 2 SO as 
to unseat the pump from the inlet fitting 72 and 
is then applied to the entire area of the pump 
so as to move it upwardly in the pump receiver 
20, upward flow of the operating fluid applied 
to the lower end of the pump in this manner 
past the pump being prevented by the annular 
sealing elements 86, 87 and 94 which engage the 
liners 48 and 95. After the pump 2 is moved 
upwardly in the pump receiver 20 a distance Such 
that the annular sealing elements 86, 87 and 9 
disengage the liners 48 and 95, upward flow of 
operating fluid past the pump is prevented by 
packing devices 98 and 99 which are carried by 
the rod 80 and which are adapted to engage the 
inner wall of the supply tubing in a substan 
tially fluid-tight manner, the portions of the 
pump 2 which carry the annular sealing ele 
ments 86, 87 and 94 preferably being of Smalier 
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be removed from the supply tubing through the 
tube 34 at the upper end of the tubing head 27. 
During the foregoing pump-removal operation, 

flow of operating fluid employed to remove the 
pump out of the pump receiver into the well is 
prevented by the check valve in the inlet fitting 
2 and flow thereof into the production tubing 
f3 is prevented because of the closed valve 96 
in the production line 33. It will be noted that, 
Since the valve 96 is closed during the pump 
removal operation, substantially none of the pro 
duction fluid can enter the pump receiver 2) 
during the pump-removal operation, which is an 
important feature since it prevents sand and 
other foreign matter which may be in the pro 
duction fluid from entering the pump receiver. 
Thus, subsequent damage to the motor section 
of the pump from this source upon re-installation 
of the pump is prevented. It Will also be noted 
that, under the conditions hereinbefore outlined, 
the operating fluid in the supply tubing above 
the pump 2 i may be returned to the reservoir 
associated with the source of operating fluid dur 

25 
ing "the pump-removal operation so that sub 
stantially none of the operating fluid is lost from 
the system. 
When re-installation of the pump 2, or in 

stallation of a replacement pump 2, is desired, 
it is inserted into the upper end of the Supply 
tubing fT through the tube 34 at the upper end 
of the tubing head 29 and operating fluid under 
pressure is introduced into the supply tubing 
above the pump through the supply line 3 , 
the return line 32 preferably being connected to 
the reservoir associated with the source of oper 

- ating fluid. Thus, the operating fluid under pres 
sure entering the system through the supply line 

4. 

3 acts on the upper end of the pump 2 to move 
it downwardly through the supply tubing 7 and 
into its operating position in the pump receiver 
20 wherein it is seated on the inlet fitting 72, 
the operating fluid previously introduced below 

: the pump during the pump-removal operation 

t 

being displaced upwardly through the return 
tubing 8 and into the return line 32 leading 
to the reservoir. During the operation of in 
stalling the pump, the valve 96 in the production 
line 33 preferably prevents filow through the pro 
duction tubing 9 so that all of the fluid employed 
during the pump-removal operation is returned 
to the reservoir during re-installation of the 
pump. It will be understood, however, that if 
the operating fluid in the supply tubing becomes 

is 
contaminated prior to re-installation of the 
pump 2 for any reason, returning such contam 

rinated operating fluid to the reservoir may be 

diameter than the internal diameter of the supply 
tubing so as to prevent damage to the Sealing 
elements during movement of the pump through 
the supply tubing. After the pump has cleared 
the ports 47 in the liner 48, the downward flow 
of operating fluid through the return tubing 8 
is applied to the lower end of the pump directly 
through the registering ports 46 and 4. Con 
tinued downward flow of operating fluid under 
pressure through the return tubing 8 results in 
upward movement of the pump 2 through the 
supply tubing 7 to the surface so that it may 
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avoided by preventing fiuid flow through the 
return tubing 8 and by permitting fluid flow 
through the production tubing 9. 
As will be apparent, one advantage of the emi 

bodiment hereinbefore discussed is that it is poS 
sible to remove and re-install the pump 2: With 
substantially no loss of operating fluid from the 
system, the production tubing. 9 being isolated 
from that portion of the system reserved for the 
operating fluid by the closed valve 96 during the 
operations of removing and re-installing the 
pump. -^ 

Another advantage of the embodiment herein 
before disclosed is that it provides a production 
tubing 9 of large diameter so as to minimize 
friction losses between the production fluid 

: stream and the production tubing, which is an 
important feature, particularly in wells permit 
"ting the use of a pump having a pump section 
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of large capacity and a motor section of Small 
capacity, since it provides a high ratio of produc 
tion to power input. 

Referring now to Figs. 5 to 8 of the drawings, 
the embodiment of the invention illustrated 
therein is similar to that iliustrated in Figs. i to 4 
and the same reference numerals are employed to 
designate corresponding components insofar as 
applicable. The principal difference between the 
two embodiments is that, in the one illustrated 
in Figs. 5 to 8, the well casing i5 and casing head 
6 are eliminated, the production tubing 9 be 
ing the well casing. In order to isolate the column 
of production fluid from the well, I employ a 
packer 00 connected to the fitting 53 at the lower 
end of the pump receiver 2. The passage 60 in 
the fitting 53 communicates with the Well below 
the packer f09 so that well fluid may enter the 
inlet of the pump 2 through the inlet fitting 72 
as in the preceding embodiment. 
The pump receiver 20 of the embodiment pres 

ently under consideration is of somewhat differ 
ent construction than the pump receiver of the 
previously considered embodiment, one of the 
differences being that the return tubing 8 is con 
nected directly to the fitting 53, as by being 
threaded thereon. The pump receiver 20 includes 
the previously described inner sleeves 39 and 5, 
a third inner sleeve of being threaded into the 
upper end of the inner sleeve 39 and being thread 
ed onto the lower end of the Supply tubing 7. 
Instead of being threaded into the fitting 53, the 
lowermost inner sleeve 5 is tapered at its lower 
end and is seated on a complementary seat 02 
in this fitting, 

Except for the foregoing diferences, the em 
bodiment of Figs. 5 to 8 is identical to that of 

2 
produced by the well upwardly therein to the sur 
face; means for interconnecting the lower ends 
of said tubings in fluid communication with each 
other and with the well; a pump seat at the lower 
end of and aligned with the innermost of said 
tubings; and a fluid-operated, free pump moV 
able in said innermost tubing into an operating 
position at the lower end thereof wherein it is 
seated on said pump seat, said pump having an 
intake, an exhaust and an outlet which con 
municate with said tubings, respectively, when 
said pump is in said operating position, and hav 
ing an inlet which communicates with the Well 
when said pump is in said operating position. 

3. In a closed, fluid-operated, free-pump SyS 
tem for a well, the combination of: concentric 
supply, return and production tubings set in the 
well and respectively adapted to convey operat 
ing fluid downwardly into the well from the Sur 
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Figs. 1 to 4, and its operation is identical to the 
operation of the embodiment of Figs. 1 to 4. 
Consequently, a detailed explanation of the oper 
ation of the embodiment presently under consid 
eration is un neceSSary. - 
Although I have disclosed exemplary embodi 

ments of the invention herein for purposes of 
illustration, it will be understood that I do not 
intend to be limited specifically thereto since var 
ious changes, modifications and substitutions 
may be incorporated in the illustrative embodi 
ments disclosed without departing from the spirit 
of the invention. 
I claim as my invention: 
1. In a closed, fluid-Operated, free-pump sys 

tem for a well, the combination of: concentric 
supply, return and production tubings set in the 
well and respectively adapted to convey operating 
fluid downwardly into the well from the surface, 
spent operating fluid upwardly in the well to the 
surface and fluid produced by the well upwardly 
therein to the surface; means for interconnecting 
the lower ends of said tubings in fluid communi 
cation with each other and with the well; and 
a fluid-operated, free pump movable in the inner 
most of Said tubings into an operating position 
at the lower end thereof, said pump having an 
intake, an exhaust, an inlet and an outlet which 
communicate With said supply tubing, said return 
tubing, the well and said production tubing, re 
spectively, when said pump is in said operating 
position. 

2. In a closed, fluid-operated, free-pump sys 
ten for a well, the combination of: three con 
centric tubings...set in the well and respectively 
adapted to convey operating fluid downwardly in 
to the well from the surface, spent operating 
fluid upwardly in the well to the surface and fluid 
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face, spent operating fluid upwardly in the well 
to the surface and fluid produced by the well up 
wardly therein to the Surface; a tubular pump 
receiver at the lower end of and aligned with the 
innermost of saidi tubings, said pump receiver 
being connected to the lower ends of said tub 
ings in fluid communication therewith and being 
in fluid communication with the Well; and a 
fluid-operated, free pump movable in said inner 
most tubing and movable into an operating po 
sition in said pump receiver, said pump having 
an intake, an exhaust, an inlet and an outlet 
which communicate with said supply tubing, said 
return tubing, the well and said production tub 
ing, respectively, When Said pump is in Said op 
erating position. 

4. A closed system as set forth in claim 3 in 
cluding sealing devices for normally preventing 
direct flow of fluid between said tubings and the 
well when said pump is in said operating position. 

5. In a closed, fluid-operated, free-pump Sys 
tem for a well, the combination of: concentric 
supply, return and production tubings set in the 
well and respectively adapted to convey operating 
fluid downwardly into the well from the surface, 
spent operating fluid upwardly in the well to the 
surface and fluid produced by the well upwardly 
therein to the surface; a tubular pump receiver 
connected to the lower ends of Said tubings in 
alignment with the innermost of Said tubings, 
said pump receiver communicating at its upper 
end with said innermost tubing and having Sub 
stantially the same internal diameter as said in 
nermost tubing, and said pump receiver having 
passages which provide fluid communication be 
tween the others of Said tubings and Saidpump 
receiver and between the well and said pump re 
ceiver; a pump seat carried by Said pump receiver 
at the lower end thereof and in alignment there 
with; a fluid-operated, free pump movable in 
said innermost tubing and movable into an op 
erating position in said pump receiver wherein it 
is Seated on Said pump Seat, said pump having an 
intake, an exhaust, an inlet and an outlet which 
communicate with said supply tubing, said re 
turn tubing, the well and said production tubing, 
respectively, when Said pump is in said operating 
position; and sealing devices for normally pre 
venting direct flow of fluid between said tubings 
and the well by way of said pump receiver when 
Said pump is in Said operating position. 

6. In a closed, fluid-operated, free-pump sys 
tem for. a well, the combination of: concentric 
Supply, return and production tubings set in the 
well and respectively adapted to convey operating 
fluid downwardly into the well from the surface, 
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spent operating fluid upwardly in the well to the 
surface and fluid produced by the well upwardly 
therein to the surface; a tubular pump receiver 
connected to the lower ends of said tubings in 
alignment with the innermost of Said tubings, 
said pump receiver communicating at its upper 
end with said innermost tubing and having sub 
stantially the same internal diameter as said in 
nermost tubing, and said pump receiver having 
passages which provide fluid communication be 
tween the others of said tubings and said pump 
receiver and between the well and said pump re 
ceiver; a pump seat carried by said pump receiver 
at the lower end thereof and in alignment there 
with; a fluid-operated, free pump movable in said 
innermost tubing and movable into an operating 
position in said pump receiver wherein it is seated 
on said pump seat, said pump having an intake, 
an exhaust, an inlet and an outlet which con 
municate with said supply tubing, said return 
tubing, the well and said production tubing, re 
Spectively, when said pump is in said operating 
position; sealing devices for normally preventing 
direct flow of fluid between said tubings and the 
well by way of said pump receiver when said 
pump is in said operating position; a chamber in 
said pump receiver between said pump seat and 
said pump; and passage means providing fluid 
communication between said chamber and one of 
said tubings other than said innermost tubing. 

7. In a closed, fluid-operated, free-pump sys 
tem for a well, the combination of: concentric 
Supply, return and production tubings set in the 
well and respectively adapted to convey operating 
fiuid downwardly into the well from the surface, 
spent operating fluid upwardly in the well to the 
surface and fluid produced by the well upwardly 
therein to the surface; a tubular pump receiver 
connected to the lower ends of said tubings in 
alignment with the innermost of said tubings, 
said pump receiver communicating at its upper 
end With said innermost tubing and having Sub 
stantially the same internal diameter as said in 
nermost tubing, and said pump receiver having 
passages which provide fluid communication be 
tween the others of said tubings and said pump 
receiver and between the well and said pump re 
ceiver; a pump seat carried by said pump receiver 
at the lower end thereof and in alignment there 
with; a fluid-operated, free pump movable in 
Said innermost tubing and movable into an Op 
erating position in said pump receiver wherein it. 
is seated on said pump seat, said pump having an 
intake, an exhaust, an inlet and an outlet which 
communicate with said supply tubing, said re 
turn tubing, the well and said production tubing, 
respectively, when said pump is in said operating 
position; sealing devices for normally preventing 
direct flow of fluid between Said tubingS and the 
well by way of said pump receiver when said 
pump is in said operating position; a chamber in 
said receiver between said pump seat and said 
pump; passage means providing fluid coin muni 
cation between said chamber and one of Said 
tubings other than said innermost tubing; and 
another Sealing device for normally preventing 
flow of fluid between said passage means and said production tubing. 

8. A closed systern as set forth in claim 7 
wherein said other sealing device comprises an 
annular sealing element positionable between 
said pump and Said pump receiver. 

9. A closed system as set forth in claim 
wherein said innermost tubing is said supply 
tubing. 
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10. A closed System as set forth in claim".1 

wherein Said innermost tubing is said supply 
tubing and Wherein the intermediate and outer 
most tubings are said return and production 
tubings, respectively. 

11. A closed System as set forth in ... claim 1 
Wherein the Outermost of Said tubings is the 
casing of the well. 

i 12. In a closed, fiuid-operated, free-pump sys 
tem for a well, the combination of: concentric 
Supply, return and production tubings set in the 
well and respectively adapted to convey operat 
ing fluid downwardly into the well from the sur 
face, Spent operating fluid upwardly in the well 
to the surface and fluid produced by the well 
upwardly therein to the Surface; means for in 
terconnecting the lower ends of said tubings in 
fluid communication with each other, and with 
thie. Well; a fluid-operated, free pump movable 
in the innermost of said tubings into an operating 
position at the lower end thereof, said pump haw 
ing an intake, an exhaust, an inlet and an outlet 
which corrimunicate with said supply tubing, said 
return tubing, the well and said production tub 
ing, respectively, when said pump is in said op 
erating position, means for preventing direct 
flow of fluid between said tubings and the well 
by way of Said interconnecting means when said 
punp is in Said operating position; and passage 
means communicating with said innermost tub 
ing and with one of the others of Said tubings för 
applying a downward flow of fiuid through said 
one other tubing to the lower end of said pump 
to move said pump upwardly from its operating 
position through said innermost tubing to the 
Surface. ? 

13: A closed system as set forth in claim 12 
Wherein Said innermost tubing is said Supply 
tubing. 

14. A closed System as set forth in claim 12 
wherein said innermost tubing is said supply tub 
ing, and wherein the intermediate and outermost 
tubings are said return and production tubings, 
respectively. 

15. A closed System as set forth in clair. 12 
wherein said one other tubing with which said 
passage means communicates is said return 
tubing. 

16. A closed System according to claim 12 
wherein Said production tubing is of larger di 
ameter than at least one of the other two tubings. 

17. A closed system as defined in claim 12. 
wherein said production tubing is of larger di 
ameter than either of the other two tubings. 

18. In a closed fluid-operated, free-pump sys 
tem for a well, the combination of: concentric 
Supply, return and production tubings set in the 
well and respectively adapted to convey operat 
ing fluid downwardly into the well from the sur 
face, spent operating fluid upwardly in the well 
to the surface and fluid produced by the well up 
Wardly therein to the Surface, said supply tubing 
being the innermost of Said tubings; a tubular 
pump receiver at the lower end of and aligned 
with Said innermost tubing, said pump receiver 
being connected to the lower ends of said tubings 
in fluid communication therewith and being in 
fluid communication with the well; a fluid-op 
erated, free pump movable in said innermost 
tubing into an operating position in said pump 
receiver, said pump having an intake, an ex 
halist below said intake, an outlet, below said ex 
haust, and an inlet below said outlet, said intake, 
said exhaust, said inlet and said outlet respec tively communicating with said supply tubing, 
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said return tubing, the well and said production 
tubing when said pump is in said operating po 
sition; an annular sealing element carried by 
said pump intermediate said intake and said ex 
haust and engageable with said pump receiver 
when said pump is in Said operating position; 
another annular Sealing element carried by said 
pump intermediate said exhaust and said outlet 
and engageable with said pump receiver when 
said pump is in Said operating position; and Seal 
ing means providing a fluid-tight seal between 
Said inlet and Said outlet when said pump is in 
said operating position. 

19. A closed System according to claim 18 in 
cluding a passage communicating at one end with 
said return tubing and at its other end with said 
pump receiver at a point which is intermediate 
said other annular Sealing element and Said Seal 
ing means when said pump is in its operating po 
sition, said system including a sealing device for 
normally preventing flow from said return to said 
production tubing by way of said passage when 
said pump is in Said operating position. 

20. A closed system as set forth in claim 19 
wherein said sealing device comprises an annular 
sealing element carried by said pump below said 
outlet. and engageable with said pump receiver 
when said pump is in said operating pdsition. 

21. In a closed, fluid-operated, free-pump sys 
tem, the combination of: a primary tubing and a 
pair of secondary tubings set in the well con 
centrically with said primary tubing innermost, 
said primary tubing being of a size to receive a 
fiuid-operated, free pump and providing for 
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movement of the pump between an operating 
position at the lower end of Said primary tubing 
and the Surface; means interconnecting the lower 
ends of Said tubings, said interconnecting means 
having passage means providing fluid communi 
cation between one of said secondary tubings and 
Said primary tubing and having passage means 
providing fluid communication between the other 
of Said Secondary tubings and Said primary tub 
ing; inlet means connected to said primary tub 
ing and having a passage providing fluid com 
munication between the well and said primary 
tubing, said inlet means having means for pre 
venting flow of fluid from said primary tubing 
into the well through said passage; and sealing 
means providing a fluid-tight seal between said 
Secondary tubings. 

- CLARENCE. J. COBERLY. 
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