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The present invention relates in general to jet pumping 
and, more particularly, to a novel jet pumping apparatus 
and method for oil wells. 
During the productive life of an oil well which flows in 
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itially, there is a period of time after the well stops flowing - 
during which only a slight boost is required either to lift 
the well fluid to the surface, or to cause the well to start 
flowing again, since the fluid level in the well is quite close 
to the surface at this stage. Where a supply of gas is 
available, it is conventional practice, during this stage, 
to use a gas lift to maintain production. In many wells 
the period during which a gas lift is effective is relatively 
short, and when the formation pressure drops to a value 
equal to the gas lift pressure no oil can enter the well and 
pumping equipment must be installed in the well which 
does not impose a back pressure on the formation. Gas 
lifts are inherently inefficient, but may be economical 
when most of the gas required is produced by the well 
with the oil. Production of the well in this manner be 
comes excessively expensive in many instances, particu 
larly since expensive gas compressing equipment is re 
quired and the power required is high if all or a large part 
of the gas must be supplied by the compressor. Further 
more, this equipment has no utility after the gas lift 
period of the well's life is ended. 
Attempts have been made to avoid the foregoing diffi 

culties of gas lift production during the stage in the life 
of the well in question by setting a jet pump in the well 
to obtain the necessary boost, the operating fluid prefer 
ably being crude oil. However, such attempts have met 
with no commercial success, first, because of the inherent 
inefficiency of jet pumps, and, second, because of the fact 
that such pumps operate at their relatively low maximum 
efficiency only over a very small range of head and ca 
pacity. If operated outside of this range for which they 
are designed their efficiency falls off very rapidly. This 
applies both above and below the fluid head for which 
they are designed. Since, in oil well pumping, the pump 
ing head fluctuates widely during the life of the well, and 
and particularly during the period after the well stops 
flowing, jet pumps set in the well have never met with any 
commercial success because of the expense involved in 
changing pumps to meet such changing conditions, or in 
changing the jet means in the pump, as the fluid head to 
be pumped against changes, which has been done only 
by pulling and reinstalling the pump, which is an expensive 
operation, as is well known in the art. 
The present invention provides a way of jet pumping an 

oil well which is economically feasible and which thus 
avoids the foregoing disadvantages of gas lift production 
and of jet pumping as heretofore practiced, the provision 
of such a way of jet pumping an oil well being the pri 
mary object of the invention. 
More particularly, the primary object of the invention 

is to provide a jet pumping method and apparatus which 
involve the use of a jet pump of the so-called "free” type, 
a pump of this type being capable of being lowered into 
and removed from a well without disturbing the associ 
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ated tubing system, in contrast to a pump of the so-called 
"set' type which requires removal and reinstallation of 
its associated tubing system each time it is pulled and 
reinstalled, an important object of the invention thus 
being to provide a jet pump of the free type. The free jet 
pump of the invention may be installed in and removed 
from the well in various ways, such as by means of a 
wire line, or hydraulically, the latter being considered 
herein for convenience. With hydraulic installation and 
removal of the free jet pump of the invention, the pump 
is installed by lowering it through a tubing into an operat 
ing position at the lower end of such tubing, the pump 
either being permitted to drop through the tubing into its 
operating position, or being hydraulically displaced down 
such tubing into its operating position. In hydraulically 
removing the free jet pump of the invention, the flow of 
operating fluid through the system is reversed and the 
pump is hydraulically displaced upwardly through the 
tubing in which it is disposed. The pump of the inven 
tion may be disposed either in the supply tubing through 
which the pump is supplied with operating fluid under 
pressure, or in the production tubing through which the 
production fluid from the well and the spent operating 
fluid are conveyed to the surface, the former being con 
sidered herein for convenience. 
As will be readily apparent, the free jet pump of the 

invention may be removed from and installed in the well 
in a matter of minutes and at very little expense. Conse 
quently, it is economically feasible to remove the pump 
of the invention frequently, as the fluid level in the well 
drops, for the purpose of substituting for the jet means 
previously therein a different jet means capable of caus 
ing the pump to operate more efficiently at the new fluid 
head to be pumped against. For example, in jet pumping 
an 8000 foot well, the present invention makes it per 
fectly feasible economically to change the jet means sev 
eral times as the fiuid level in the well drops from near 
the surface to the 8000 foot level so that the pump of the 
invention is always operating at, or near, the maximum 
efficiency attainable therewith. Thus, substituting jet 
means as the fluid level in the well drops is perfectly 
feasible, whereas this is out of the question with a con 
ventional jet pump of the set type. - - 

It will be understood that while I have referred to 
changing jet means in the free jet pump of the invention, 
changing the entire pump is regarded as being equivalent 
thereto and, consequently, when I speak hereinafter and 
in the claims of changing jet means in a particular pump, 
I intend to include, by such terminology, changing the 
entire pump as well. 
Another important feature of the present invention is 

that, when the fluid level in the well has dropped to such 
a point that jet pumping of the well in accordance with 
the present invention is no longer practical, all the pro 
ducer of the well needs do is remove the free jet pump 
of the invention from the well and substitute a conven 
tional free pump of the reciprocating type, this being ac 
complished with no changes whatsoever in the tubing 
system, or associated equipment, which are capable of 
operating either with the free jet pump of the invention, 
or with a conventional free pump of the reciprocating 
type. Thus, the only expense to the producer is the ini 
tial expense of the free jet pump of the invention itself, 
and this pump can be manufactured to sell at a very low 
price, which is another feature of the invention. - - - 

In the light of the foregoing, a general object of the 
invention is to provide a method of and apparatus for jet 
pumping an oil well in the manner hereinbefore outlined. 
Another object is to provide a jet pump of simple con 

struction which may be assembled and disassembled very, 
easily. - - - - *"- 

Another object is to provide a jet pump which includes, 



a barrel, a fitting threadedly connected to one end of the 
barrel, and a jet assembly or jet means carried by such 
fitting so that the jet means may be removed from the 
barrel by merely unscrewing the fitting from the barrel. 
A related object is to provide another fitting carried by 
the barrel with which the jet means is telescopically en 
gageable so that such other fitting supports the jet means 
without, however, interfering with removal of the jet 
means by merely unscrewing from the barrel the first 
fitting mentioned. 
Another object of the invention is to provide a jet pump 

wherein the jet or jets produced by the jet means are di 
rected downwardly. ??? ? ? ?? • • ? 

Another object is to provide a jet pump having a check 
valve for preventing reverse flow into the supply tubing, 
such check valve being located either in an intake passage 
means for supplying operating fluid under pressure to the 
jet means, or in an outlet passage means for conveying 
production fluid and spent operating fluid from the jet 
means to an outlet leading to the production tubing of the 
tubing system. 
Another object is to provide a jet pump having, in addi 

tion to the aforementioned check valve, a standing valve 
in an inlet passage means for conveying fluid from the 
well to the jet means. The foregoing objects, advantages and features of the 
present invention, together with various other objects, 
advantages and features thereof which will become appar 
ent, may be attained with the exemplary embodiments of 
the invention illustrated in the accompanying drawings 3 
and described in detail hereinafter. Refereing to the draw 
IngS: 

Fig. 1 is a utility view in vertical section illustrating 
the invention installed in a well; 

Figs. 2 and 3 are enlarged, fragmentary vertical sec 
tional views of the free jet pump of the invention and are 
taken along the arrowed lines 2-2 and 3-3 of Fig. 1 
of the drawings, Fig. 3 being a downward continuation of 
Fig. 2; 

Fig. 4 is an enlarged, fragmentary vertical sectional view 
similar to a portion of Fig. 2, but illustrating another form 
of jet means for the free jet pump of the invention; 

Fig. 5 is an enlarged, transverse sectional view taken 
along the arrowed line 5-5 of Fig. 2; and 

Figs. 6 and 7 are enlarged, transverse sectional views 
taken along the arrowed lines 6-6 and 7-7, respectively, 
of Fig. 3 of the drawings. 

Referring first to Fig. 1 of the drawings, illustrated 
therein is an oil well casing 10 which is perforated adja 
cent its lower end to admit oil and other fluids, herein 
after collectively termed the well fluid. The casing 10 
is provided at its upper end with a casing head 12 which 
supports supply and production tubings 4 and 16, the 
former being adapted to convey an operating fluid, Such 
as clean crude oil, under pressure downwardly into the 
well and the latter being adapted to convey upwardly to 
the surface a mixture of spent operating fluid and pumped 
well fluid, also referred to herein as production fluid. 
The supply and production tubings 14 and 16 are con 
nected at their lower ends to a foot member 18, the latter 
having therein a passage or passage means 20 which inter 
connects the supply and production tubings in fluid com 
munication. Disposed below the passage means 20 is an 
inlet member 22 seated on a seat 24 carried by the foot 
member, the inlet member 22 being provided therein with 
a check-valve, not shown, for preventing reverse flow into 
the well while permitting flow through the inlet member 
from the well. The inlet member 22 is aligned with the 
supply tubing 14 in the particular construction illustrated 
and serves as a seat for a fluid operated, free pump. 26 of 
the jet type, the provision of such a pump being one of 
the objects of the invention. The pump. 26 is provided 
with an intake: 28, Fig. 2, for operating fluid under pres 
sure from the supply tubing 14, the intake 28 communi 
cating; with the interior of the supply tubing through a 
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4 
nose assembly 30 connected to the upper end of the pump, 
this nose assembly having at its upper end a head 32 for 
engagement with a pump catching means, not shown, 
when the pump 26 is hydraulically moved upwardly in 
the supply tubing 14 to the surface as hereinafter de 
scribed. The pump 26 is also provided, adjacent its lower 
end, with an inlet 34, Fig. 3, through which the pump 26 
receives fluid from the well by way of the inlet member 
22 when the pump is seated thereon in its operating posi 
tion. The pump 26 is also provided with an outlet 36, 
Figs. 1 and 3, between the intake 28 and the inlet 34, the 
outlet being adapted to discharge production fluid and 
spent operating fluid into the interior of the supply tubing 
14, from which such fluids flow into the production tubing 
16 by way of the interconnecting passage means 20 in the 
foot member 18. The pump 26 carries a sealing means 
38, such as an O-ring, which is engageable with a 
sealing collar 40 interposed in the supply tubing 14, the 
sealing means 38 being located between the intake 28 
and the outlet 36 to separate the two. As will be apparent, 
the outlet 36 is separated from the inlet 34 by virtue of 
the fact that the pump 26 is seated on the inlet member 
22 when in its operating position, 
The Supply and production tubings 14 and 16 are con 

nected at their upper ends to a valve head 42 having 
therein a valve means, not shown, controlled by a handle 
44 for diverting operating fluid under pressure, supplied 
to the valve head through a line 46 by a pump 48, into 
either the supply tubing 14 or the production tubing 16. 
Normally, when the pump 26 is in operation, the handle 
44 is so positioned that the valve means in the valve 
head 42 delivers the operating fluid under pressure into 
the supply tubing 14 to operate the pump 26 in a manner 
hereinafter described. When it is desired to remove the 
pump 26 from the well, the handle 44 is moved to cause 
the valve means in the valve head 42 to deliver the oper 
ating fluid under pressure into the production tubing 16, 
from which it passes to the underside of the pump 26, 
by way of the interconnecting passage means 20, to 
hydraulically displace the pump 26 upwardly through 
the supply tubing 14 to the surface. In installing the 
pump 26, it is either merely dropped through the supply 
tubing 14 into its operating position wherein it is seated 
on the inlet member 22, fluid in the supply tubing offering 
sufficient resistance to cause the pump to drop slowly, or 
the pump is hydraulically displaced downwardly into its 
operating position by a downward flow of operating fluid 
under pressure through the supply tubing 14 acting on 
the upper end of the pump. Thus, it will be seen that 
the pump 26 can be installed in and removed from the 
well readily in a minimum of time and without disturbs 
ing the tubing system in any way, which is an impòrtant: 
feature of the invention. 

Considering the free jet pump 26 of the invention in 
more detail, it includes an outer tubular barrel 50 com 
prising two sections 52 and 54, an intake fitting 56 being 
threaded into the upper end of the upper section 52 of 
the barrel 50, an outlet fitting 58 being threaded into 
the lower end of the upper section 52 of the barrel 
and into the upper end of the lower section 54 of the 
barrel to interconnect the two sections, and an inlet 
fitting 60 being threaded into the lower end of the lower 
section 54 of the barrel. The intake 28 is formed in the 
intake fitting 56 and comprises a central bore therein, 
the outlet 36 being formed in the outlet fitting 58 and, 
as best shown in Fig. 6, comprising a plurality of radial 
ports 62 communicating with a central bore 64 in the 
outlet fitting. The inlet 34 is formed in the inlet fitting 
60 and comprises a central bore therein. 
The intake fitting 56 is provided at its upper end with 

an externally threaded tubular boss 66 onto which the 
nose assembly 30 is threaded, operating fluid under pres 
sure from the supply tubing 14 passing through the nose 
assembly into the intake 28. The intake fitting 56 is 
provided at its lower end with a counterbore 68 into 
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which is threaded the upper end of a jet assembly or jet 
means 70 so that the jet means is carried by the intake 
fitting. The lower end of the jet means 70 is telescoped 
over a tubular projection 72 on the outlet fitting 58 
through which the bore 64 extends, a fluid tight seal be 
tween the lower end of the jet means 70 and the tubular 
projection 72 being provided by an O-ring 74. With this 
construction, it will be apparent that the jet means 70 
may be removed from the barrel 50 for substitution of 
another jet means, or for other purposes, merely by un 
screwing the intake fitting 56 from the barrel, which is 
an important feature of the invention. 
The jet means 73 is merely typical of one of a set of 

jet means which may be used in the pump 26 of the 
invention, each jet means in the set being designed to 
pump against a different fluid head. The particular jet 
means 70 illustrated includes, at its upper end, a tubular 
fitting 76 which is threaded into the counterbore 68 
in the intake fitting 55. Threaded onto the lower end 
of the fitting 76 is a sleeve 73 into the lower end of 
which is threaded a tube 80 counterbored at its lower 
end to fit over the tubular projection 72 on the outlet 
fitting 53. Seated against the lower end of the fitting 76 
is a jet or orifice element 82, this element being spaced 
from a second jet or orifice element 34 within the sleeve 
78 by a tubular spacer 86. Another tubular spacer 83 
separates the jet element 84 from the upper part 90 of a 
two-part diffuser 92, the lower part of this diffuser being 
identified by the numeral 94 and being seated against the 
upper end of the tube 89. Thus, it will be apparent that, 
by threading the fitting 76 and the tube 80 into the sleeve 
78, the elements 82, 84, 86, 88, 90 and 94 are all held 
in assembled relation within the sleeve 78. - 
The jet means 7G is supplied with operating fluid under 

pressure from the intake 23 through an intake passage 
means 96 which includes the counterbore 68 in the intake 
fitting 56 and the interior of the tubular fitting 76. Well 
fluid to be pumped is admitted to the jet means 79 from 
the inlet 34 in the inlet fitting 60 by an inlet passage 
means 98 which includes the interiors of threadedly con 
nected tubular fitting members 100 and 102 forming the 
inlet fitting 60, the interior of the lower section 54 of 
the barrel 50, passages 104, Figs. 3 and 6, through the 
outlet fitting 53, the annular space between the upper 
section 52 of the barrel 50 and the sleeve 78 of the jet 
means 70, and ports 166 and 108 respectively communi 
cating with the interior of the jet means 70 downstream 
from the jet elements 82 and 84. The ports 106 extend 
through the sleeve 78 and the spacer 86 and the ports 108 
extend through the sleeve 78 and the spacer 88. The 
mixture of production fluid and spent operating fluid dis 
charged by the jet means 7 flows to the outlet 36 by way 
of an outlet passage means 110 which includes the ill 
terior of the tube 39 and the bore 64 in the outlet fit 
ting 58. 

It will be recognized that the jet means 70 is a two 
stage one, a single-stage jet means designed for different 
pumping conditions, i. e., designed for pumping against 
a different fluid head being illustrated in Fig. 4 of the 
drawings and being identified by the numeral 112. Most 
of the parts of the jet means 112 are the same as the 
jet means 70 so that identical reference numerals are 
applied wherever applicable. The jet element 82 has 
been replaced by a jet element 14, the same spacer 86 
being disposed below the jet element 114. In the jet 
means 112, the spacer 86 engages the upper end of the 
diffuser 92, which closes the ports 108 through the sleeve 
78. The new location of the diffuser 92 is maintained 
by a tubular spacer 116 which engages the tube 80. Thus, 
by a slight rearrangement of parts, the two-stage jet means 
70 is converted to the single-stage jet means 112. Vari 
ous other jet means for still other pumping conditions 
may also be provided to make up a complete set of jet 
means for the pump 26 for a particular set of operating 
conditions therefor. 
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The inlet fitting 60 carries a standing valve 118 for 
preventing reverse flow into the well, the standing valve 
118 including a ball valve 20 which is vertically mov 
able in a bore 122 in the fitting member 102, this bore 
communicating with passages 124, Figs. 3 and 7, which 
lead to the interior of the lower section 54 of the barrel 
50 and which form part of the aforementioned inlet 
passage means 98. The ball valve 120 is adapted to 
engage an annular seat 126 which is clamped between 
the fitting members 100 and 102 making up the inlet 
fitting 60. , 

The pump 26 of the invention also includes a check 
valve 130 for preventing reverse flow into the supply 
tubing 14. The check valve 130 may be located either 
in the intake passage means 96 leading to the jet means, 
or in the outlet passage means 10 leading from the jet 
means, the check valve 130 being shown as located in 
the intake passage means 96 and preferably being located 
therein so that it will operate in the operating fluid, in 
stead of in the mixture of production fluid and spent 
operating fluid, the operating fluid being clean, whereas 
the production fluid may contain contaminants, such as abrasive particles. 
The check valve 130 is shown as disposed in the counter 

bore 68 in the intake fitting 56 and as being retained 
therein by being clamped between a shoulder formed at 
the junction of the counterbore 68 with the intake bore 
23 and the fitting 76 at the upper end of the jet means 
70. The check valve 130 includes a seat 132 for a ball 
valve 134 which is disposed in a counterbore 136 in a 
member 138, the ball valve being carried by an element 
140 which is reciprocable in a bore 142 in the member 
138 and which is biased toward the seat 132 by a com 
pression spring 44. The member 138 is provided with 
one or more passages 146 therethrough for the operat ing fluid under pressure. 

It is thought that the operation of the free jet pump 
26 of the invention will be apparent, the jet means 70 
and 112 operating in conventional fashion. Consider 
ing the over-all operation of the invention, it will be ap 
parent that when the fluid level in the well changes suff 
ciently to make a jet means other than the jet means 
with which the pump 26 is equipped more efficient, it 
is a very simple matter to run the pump 26 to the sur 
face for a jet means substitution, the jet means in the 
pump being readily removable for replacement by an 
other jet means. This process is repeated each time the 
pumping conditions change sufficiently to make another 
jet means more efficient than the one with which the 
pump 26 is equipped at the moment. Eventually, when 
the fluid level in the well decreases to such an extent 
that the jet pump 26 of the invention no longer attains 
a Satisfactory degree of pumping effectiveness, it is then 
a simple matter to remove the pump 26 of the invention 
from the Well and Substitute therefor a conventional fluid 
operated, free pump of the reciprocating type, no changes 
whatsoever in the installation being required to accom 
plish this. Thus, it is merely necessary for the producer 
to substitute a reciprocating-type free pump for the jet 
type free pump of the invention and go on pumping, the 
changeover being accomplished in a matter of minutes. 

It will be understood that various changes, modifica 
tions and substitutions may be incorporated in the par 
ticular embodiments of the invention herein disclosed 
without departing from the spirit of the invention as de 
fined by the claims which follow. 

I claim as my invention: 
1. In a fluid-operated free-pump system for a well, 

the combination of: a supply tubing set in the well and 
adapted to convey operating fluid under pressure down 
Wardly into the well from the surface; a production tub 
ing set in the Well and adapted to convey production 
fluid produced by the well and spent operating fluid up 
wardly in the well to the surface; means interconnecting 
the lower ends of said tubings in fluid communication 
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with each other and with the well; and a free pump mov 
able in öne of said tubings between the surface and än 

Brating position at the lower end of said one tubing, 
said pump having an intake for operating fluid under 
pressure, an inlet for fluid from the well and an outlet 
for production fluid and spent operating fluid which com 
müficate with said supply tübing, the well and said pro 
duction tubing, respectively, when said pump is in said 
operating position, said pump being provided therein with 
nozzle means communicating with said intake for form 
ing within the interior of said pump a jet of the operat 
ing fluid, said inlet communicating with the interior of 
said pump downstream from said nozzle means. . . 

2. The system defined in claim 1 wherein said one 
tubing is said supply tubing. - - - - 

3. A fluid-operated free-pump system according to 
claim 1 including a seat for said pump at the lower end 
of said one tubing, and including passage means com 

5 

O 

municating between said one tubing above said seat and 
the other of said tubings so that fluid flowing downwardly : 
through said other tubing will move said pump upwardly 
through said one tubing to the surface. ... ... . . . 

4. A fluid-operated free-pump system according to 
claim 1 including means for preventing direct fluid flow 
among said tubings and the well when said pump is in 
said operating position. . 0 ::: ~ : ?; 

5. A free fluid-operated well pump for use in a fluid 
operated free-pump system which includes two tubings 

8 
upper and lower ends, having an intake for operating 
fluid under pressure adjacent said upper end thereof, 
having an inlet for fluid from the well adjacent said lower 
end thereof, and having an outlet for fluid produced by 
the well and spent operating fluid intermediate said ends 
thereof, said pump having downwardly directed jet means 
and having inlet passage means connecting said inlet to 
said jet means, intake passage means connecting said 
intake to said jet means and outlet passage means con 
necting said jet means to said outlet, said pump including 
a standing valve in said inlet passage means and a check 
valve in one of the other two passage means recited. 

10. A pump as defined in claim 9 in which said check 
valve is in said intake passage means. 

11. A fluid-operated well pump of the jet type, includ 
ing: a barrel; a first fitting threadedly connected to one 
end of said barrel; jet means in said barrel and carried 
by said first fitting, said first fitting providing for removal 
of said jet means from said barrel by merely unscrewing 
said first fitting from said barrel; and a second fitting 
carried by said barrel, said jet means being disposed in 
said barrel between said fittings and being telescopically 
connected to said second fitting so that said second fitting 
supports said jet means while still providing for removal 

2 5 

set in a well, said pump being of a size to pass through 
one of said tubings to an operating position at the lower 
end thereof and being operable by operating fluid under 
pressure supplied thereto through one of said tubings to 
discharge a mixture of production fluid produced by the 
well and spent operating fluid into the other of said tub 
ings, said pump having therein nozzle means for producing 
within the interior thereof a jet of the operating fluid, 
and having an inlet for the production fluid produced by 
the well which communicates with the interior of said 
pump downstream from said nozzle means. . . . 6. A fluid-operated well pump of the jet type having 
upper and lower ends and oriented generally vertically in 
a well with said upper end thereof uppermost when said 
pump is in its operating position in the well, said pump 
having an intake for operating fluid under pressure, an 
inlet for fluid from the well and an outlet for fluid pro 
duced by the well and spent operating fluid, said pump 
having jet means communicating with said intake and said 
inlet and discharging into said outlet, said jet means being 
directed downwardly when said pump is in its operating 
position in the well, said intake being at said upper end. 
of said pump, said inlet being at said lower end of said 
pump, and said outlet being between said ends of said 
pump, said pump having passage means connecting said 
intake and said inlet to said jet means and connecting said 
jet means to said outlet. 0 ? ? ... • ? 7. A fluid-operated well pump of the jet type having 
upper and lower ends, having an intake for operating fluid 
under pressure adjacent said upper end thereof, having an 
inlet for fluid from the well adjacent said lower end 
thereof, and having an outlet for fluid produced by the 
well and spent operating fluid intermediate said ends 
thereof, said pump having downwardly directed jet means 
and having inlet passage means connecting said inlet to 
said jet means, intake passage means connecting said intake 
to said jet means and outlet passage means connecting 
said jet means to said outlet, said pump including a check 
valve in one of the last two passage means mentioned. 

8. A pump as defined in claim 7 in which said check 
valve is in said intake passage means. . . . . 9. A fluid-operated well pump of the jet type having 
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of said jet means from said barrel by merely unscrewing 
said first fitting from said barrel. 
- 12. A fluid-operated well pump of the jet type, includ 
ing: a barrel having upper and lower ends; an intake 
fitting threadedly connected to the upper end of said barrel 
and providing an intake for operating fluid under pressure; 
means providing an intake passage communicating with 
said intake; jet means in said barrel and carried by said intake fitting and communicating with said intake passage; 
an inlet fitting connected to the lower end of said barrel 
and providing an inlet for fluid from the well; means pro 
viding an inlet passage which communicates with said 
inlet and with which said jet means communicates; an 
outlet fitting carried by said barrel between said intake 
and inlet fittings and providing an outlet; and means pro 
viding an outlet passage which communicates with said 
jet means and said outlet, said jet means being between 
said intake and outlet fittings and being telescopically 
connected to said outlet fitting so that said outlet fitting 
supports said jet means while providing for removal of 
said jet means from said barrel by merely unscrewing said 
intake fitting from said barrel. 13. A pump as defined in claim 12 including a standing 
valve in said inlet passage and carried by said inlet fitting 
and including a check valve in said intake passage and 
carried by said intake fitting. 

14. In a free fluid-operated well pump assembly, the 
combination of: a fluid-operated well pump operable by 
an operating fluid under pressure to pump a well fluid, 
said pump having nozzle means therein for producing a 

he well fluid which communicates with 
d pump downstream from said nozzle 

packer nose assembly connected to said upper end of said 
pump. . . . . . . . . . . 
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, said pimp having upper and lower ends; and a 
  


