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My invention relates to deep wel pumps and 
relates in particular to deep wel pumps of fluid 
operated type. { - 

It is an object of the invention to provide a 
pump structure adapted to be lowered to the bot 
ton of a well, such pump structure having a means 
for controlling the flow of fluids therethrough 
during the lowering of the same, for controlling 
the flow of fluids therethrough after the pump 
structure has been brought into operative posi 
tion at the botton of the we, and for control 
ling the flow of fluids preliminary to and during 
the lifting of the pump from the well. 
Although the invention may have valuable 

utility with various types of deep well pumps, it 
constitutes an improvement in the pumping mech 
anism disclosed in the Copending application of 
Clarence J. Coberly, Serial No. 623,171, fled July 
18, 1932, and entitled Liquid operated pump. 
Pumping mechanisms of this general character 
employ a pump unit to which an actuating fluid 
is delivered through a pipe which extends down 
wardly through the well to the pump unit situated 
in the oil producing zone of the Wel. The pump 
unit comprises a motor section and a pumping 
section, the discharge of which is generally de 
livered into an oil delivery pipe which carries the 
oil to the top of the well and which in many 
instances is placed in a position to surround the 
pump unit and the pressure piping through which 
the actuating fluid is delivered to the pump unit. 
During the lowering of the pump unit into the 
well, a reverse pressure of fluid is exerted through 
the discharge ports of the motor mechanism, and 
accordingly dirty oil from the well enters the 
mechanism and may also flow some distance up 
within the lower end of the pressure fluid deliv 
ery piping. This often results in entrance of 
abrasive substances into the operating parts of 
the pump mechanism. 
An object of my invention is to provide a de 

vice susceptible to control from the top of the 
well for preventing a reverse flow of fluid through 
the pump during the operation of lowering it into 
position at the bottom of the well. The method 
of installation of this device and the pump unit 
with which it is used is covered in my co-pending 
application Serial No. 740,452, fled August 18, 
1934, which is a continuation-in-part of this ap 
plication, and to which reference is hereby made. 

During the operation of the pumping device 
the pressure fluid delivery tube is filled with oil. 
It is desirable to provide a means which may be 
open during the pulling of the pump from the 
well so that the oil in the pressure fluid delivery 

tube may drain out, thereby avoiding what is 
known as a wet pulling job, or, in other words, 
avoiding the often encountered experience of 
having oil from the tubing splied over the floor 
and surrounding equipment of a derrick as the 
result of a pulling job. 

It is accordingly an object of the invention to 
provide a pumping device having a pressure fuld 
???????? tribe equipped with means for draining 
the 
from the well. 

It is also an object of the invention to provide 
a means for testing the supply tube for tightness 
without removing it from the well. 

same during the pulling of the pump device 10 

A further object is to provide a means for cir- 5 
culating fluid from the inner tube to the outer 
tube without operating the pump in order to 
clean the system. It is further possible to cir 
culate in this manner and determine the friction 
loss under operating conditions. 

Further objects and advantages of the invene 
tion will be made evident throughout the follow 
ing part of the specification. 

Referring to the drawings, which are for illus 
trative purposes only, 

Fig. 1 is a sectional view showing a pumping 
device embodying my invention in position for 
operation in a deep well. 

Fig. 2 is a sectional view showing the control 
valve mechanism with the parts thereof in posi 
tion for lowering the pump device into the well. 

Fig. 3 shows the control valve with the parts 
thereof in pumping position. ? 

Fig. 4 is a sectional view showing the control 
valve with the parts thereof in position for pull 
ing the pump device from the well. 

Fig. 5 is a cross section to enlarged scale on a 
plane represented by the line S-S of Fig. 4. 
- Fig. 6 is an enlarged cross section on a plane 
represented by the line B-6 of Fig. 4. 

Fig. 7 is an enlarged cross section on a plane 
represented by the line - of Fig. 4. 
'. Fig. 8 is an enlarged cross section on a plane 
represented by the line 8-8 of Fig. 4. 

Fig. 9 is an enlarged cross section on a plane 
represented by the line 9-9 of Fig. 4. 

Fig. 10 is a fragmentary view showing the latch 
mechanism of the control device. 

Fig. 1 is a projection of the inner tubular 
member of Fig. 10 to show the cooperating chan 
nels in the face thereof. 

In Fig. 1 I show a string of pipe or casing 2 
extending down into a well from a casing-head . 
From an intermediate fitting 4 of the casing 
head 3 an oil production pipe extends down SS 
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within the piping 12 into the oil producing zone of 
the well. This oil production pipe has an open 
ing B at its lower end which extends through a 
conical seat adapted to receive the lower end, 
8 of a pump unit 20 forming a part of a pump 
ing mechanism 2 which includes a control valve 
22 connected to the upper end of the pump unit 
by means of a short nipple 9, and fluid pressure 
delivery plping 2 which extends through the pip 
ing S to the top of the well and is connected to 
a cap fitting 24 through which fluid under pres 
sure is conducted from a pipe 2 into the upper 
end of the delivery piping 2. A strainer or 
screen 26 of tubular form may be connected 
to the upper end of the control valve 22 so that 
the actuating pressure fluid, which is generally 
clean oil, will have to pass through the screen 2 
before it enters the operating parts of the pump 
ing mechanism. When the respective parts of 
the pumping mechanism 2 are in operating po 
sition, as shown in Fig. 1, the clean pressure 
fluid is conducted down through the fluid pres 
sure delivery piping 23, the control valve 22, and 
the nipple 9 into the pump unit 20, where such 
fuld operates in the motor mechanism of the 
pump unit 20 to reciprocate the pumping mech 
anism, which generally consists of a pumping 
piston operating within a pumping cylinder, as 
known to the art and as disclosed in the Copend 
ing application hereinabove set forth. 
The clean fuld discharged from the power 

mechanism of the pump unit and the oil pumped 
from the well are both delivered into the space 
27 existing around the pumping mechanism 2 
within the discharge piping s, and accordingly 
the two fluids are carried to the top of the well 
as a combined or single flow, from whence they 
are delivered through the fitting 4 to piping 28 
leading to a suitable means for disposal of the 
production from the well. 
My present improvement concerns the inclu 

sion in the pump mechanism 2 of the means, 
represented by the control valve 22, for control 
ling the flow of fuld through the pressure fluid 
delivery plping 28 and other parts of the pumping 
mechanism at different times. The preferred 
form of the control device, as shown in Figs. 2 
to 11 of the drawings, includes a shell 29 which 
comprises an upper tubular member 30 and a 
lower tubular member 3, and further includes 
an inner Wertically slidable member 2. One of 
the parts of the control valve 22 is connected to 
the pump unit 20, and the other of the parts is 
connected to the lower end 33 of the pressure 
fluid delivery piping 2. The preferred con 
struction includes internal threads 4 at the lower 
end of the shell 29 for connecting the same to 
the nipple 9 which extends upwardly from the 
pump unit 20, and a fitting 35 threaded onto the 
upper end of the inner member 32 and onto the 
lower end of the piping 23. The fitting 35 has 
an inner bore 86 into which the screen 26 is 
threaded so as to project upwardly within the 
lower portion of the plping 28. 
The inner member 2 is of cylindrical form 

and is divided into upper and lower sections 37 
and 38 by a circular rib or collar 40. The lower 
section 30 of the inner member 32 is slidable 
within the bore 4 of the lower tubular member 

above a slightly enlarged bore 42 which pro 
vides an annular space around the lover ek 
tremity of the section 38 when the inner member 
is in lowered position, as shown in Fig. 2. The 
upper section 30 of the shell 29 has a large lower 
bore 44, in which the collar 40 of the inner mem 

2,058,008 
ber 2 is slidable and an upper bore 4 of smaller 
diameter which is separated from the lower bore 

by an annular concentric seat 46 adapted to 
receive a conical face 47 formed on the upper 
part of the collar when the inner member 32 
is in raised position relative to the shell 29, as 
shown in Fig. 3. 

In the upper part of the upper bore 45 dia 
metrically opposing lugs 48 project inwardly into 
engagement with a depression 50 formed in the 
upper part of the upper section 37 of the inner 
member 2 below the fitting 35. As shown in 
Figs. 5 and 6, the inwardly projecting lugs 48 may 
be formed from bodies of metal 5 welded into 
notches 2 in the upper part of the upper tubular 
member 80. The depression 50 is clearly shown 
in Fig. 10 and Fig. ili which constitutes a de 
velopment of the upper portion of the inner men 
ber 82 shown adjacent thereto. The depression 
50 is milled in the upper portion of the upper sec 
tion 3 of the member 32 so as to form a pair of 
diametrally opposed longitudinal or coaxial 
major channels 54, such major channels 54 ex 
tending entirely to the top of the section 37 so 
that entrances S5 are provided for entry of the 

r lugs 8 into the depression 50 in assembling the 
respective parts of the control valve 22. Adja 
cent and parallel to each of the major channels 

are minor channels 56 which are diametrally 
disposed and are each connected to a major chan 
nei through an arcuate passage or channel 57 
which extends across the upper end of each wall 

separating a major channel 54 from a minor 
channel 56. A depression or pocket 60 is formed 
in the upper end of each dividing wall 58 in which 
the lugs 48 rest when the shell 29 and the inner 
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member 32 are in collapsed relation, as shown 
in Fig. 2. A spring 6 is set into a counterbore 62 
in the lower end of the inner member 32 in such 
position that the spring will bear against a shoul 
der 83 formed near the lower end of the lower 
tubular member 3 when the parts 29 and 32 
are in collapsed relation, as shown in Fig. 2, such 
Spring 6 at this time exerting a force tending to 
move the parts 29 and 32 thereof outwardly, and 
thereby providing a force tending to hold the lugs 

in seated engagement with the pockets Boat 
the upper ends of the dividing walls 58. 

In the preceding paragraph I have described 
a means for holding the shell 29 and the inner 
member 2 in such position that a flow of fluid 
from the member 9 to the piping 23, or from 
the exterior of the control valve 22 to the nipple 
9 or the piping 23, cannot occur. It will be 
perceived that the inner member 32 has an axial 
passage 64 extending downwardly from the upper 
end thereof to radial ports 65 which are at this 
time positioned intermediate the ends of the bore 
lf of the shell 29. The passage 64 connects 
through the fitting 35 and the screen 26 with the 
piping 23, and in view of the fact that the ports 
55 are closed by the closely fitting bore 4, fluid 
cannot flow through the passage 64 into the pas 
sage 23. Accordingly, the relation of the shell 
29 and the inner member 32 shown in Fig. 2 is 
employed during the lowering of the pumping 
mechanism 2 into the well, since the setting of 
the parts 29 and 32 in the positions shown in 
Fig. 2, prior to the lowering of the device into 
the well assures that no dirty fluid will pass from 
the well into the lower part of the pressure fluid 
plping 28, and further assures that a reverse flow 
of dirty fluid through the operating mechanism 
of the pump unit 20 cannot occur. This reverse 
flow is prevented by the control valve 22 by rea 
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Áon of the fact that no communication is pro 
vided between the lower end of the upper ada 
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of the finner member 2 and the arkia 
ports St. 

into the piping S to such position that the lower 
end 8 engages the seat , as shown in Fig. 1, 
the weight of the superimposed piping 28 will 
force the inner member 2 downwardly against 
the action of the spring so as to lower the 
pockets BO from engagement with the lower ends 
of the lugs 48. By turning the piping 2, the in 
ner member 32 may be rotated in anti-clockwise 
direction so as to bring the upper ends of the 
major channels S4 into alignment with the lugs 
48, as shown in Fig. 3, whereupon the inner mem 
ber 32 may be lifted until the face T of the collar 
4 comes into engagement with the seat formed 
near the upper end of the shell 29, thereby seal 
ing off between the large bore 44 within the upper 
tubular member 30 and the small bore 45 which 
communicates with the body of dirty oil existing 
within the lower portion of the piping. The 
movement of the inner member 32 into this fully 
raised position relative to the shell 29 moves the 
radial ports 65 and 66 both into a position above 
the upper end of the bore 4 so that they are in 
open communication through the space 6 within 
the large bore 44 in the upper portion of the 
shell 29. The control valve. 22 is now in condi 
tion for the delivery of pressure fluld from the 
piping 23 to the pump unit 20. As soon as the 
space 43 in the lower part of the shell 29 is filled 
with fluid under high pressure, the pressure of 
such fluid will act downwardly against the pump 
unit 20 and will at the same time act upwardly 
against the inner member 32 so as to force the 
face 4T into pressural engagement with the seat 
46, thereby assuring a positive seal between the 
shell 29 and the inner member 32 during the 
operation of the pumping mechanism 2. 
When it is desired to pull the pumping mecha 

nism 2, the pressure fluid delivery piping 23 is 
lowered to an extent bringing the arcuate pas 
sages 57 down to the lugs 58, whereupon rotation 
of the piping 23 may be employed to turn the 
inner, member 32 in clockwise direction so as to 

50 

55 

60 

65 

70 

bring the upper ends of the relatively short minor 
channels 56 into alignment with the lugs. Then, 
by raising the piping 23, the inner member 32 
may be raised to an intermediate position deter 
mined by the engagement of the lugs 58 with 
the lower end walls 68 of the channels 56, as 
shown in Fig. 10. This movement of the inner 
member 32 into an intermediate position rela 
tive to the shell 29 brings the ports 65 into a 
position above the upper end of the bore 4 but 
leaves the ports 66 intermediate the ends of the 
bore 4. The axial passage 64 of the inner men 
ber 32 now provides communication of the pres 
sure fluid delivery piping 23 with the exterior of 
the control valve 22 and the interior of the piping 
5, through the ports 65, the space 6 within the 

bore 44, the bore 45, together with the lower 
portions of the major channels 54. Accordingly, 
during the pulling of the pumping device 2, the 
parts 29 and 32 are retained in the respective 
positions thereof shown in Fig. 4, and the oil 
drains readily from the piping 23 through the 
openings now provided therefor in the upper por 
tion of the control valve 22. 
The device, with the parts thereof disposed as 

shown in Fig. 4, has two additional utilities, 
namely; to permit circulation of oil down through 
the pressure pipe 23 and upwardly through the 

3. 
dacharge pipe di without operating the pump, 
and to determine the friction head of the di 
charge space between the pipes and 2. The 
value of this friction head may be employed dur 
fing various periods of operation for determining 
the level from which oil is being pumped. 
To circulate oil through the discharge pipe 9, 

the member 37 is moved into the position in 
which it is shown in Fig. 4 wherein the radial 
openings 6 are closed, but the radial openings 
65 are in such position as to provide a communi 
cation of the axial passage 4 with the space T, 
so that the oli pumped downvardly through the 
pressure pipe 2 will be diverted through the 
openings , the space B7, and the upper end of 
the member 30 into the space within the pipe is 
outside the pump mechanism and the pressure 
pipe 23, such oil passing upwardly through the 
pipe 5 and being finally discharged through the 
pipe 28. The power required to circulate the oil 
in this manner provides a means for determining 
the friction head with which the annular space 
between the members 5 and 23 will resist a flow 
of oil therethrough, and with the friction head 
of this passage known it is possible to compute 
the level of oil in the well from the power re 
quired to pump oil from the well. . 

It will be recognized that the device provid 
a simple means for testing the supply tube 23 
for tightness. After the pump is first lowered 
into the well substantially to its operating posi 
tion, and with the ports 65 and 66 thereof en 
tirely closed as shown in Fig. 2, fluid under pres 
sure may be applied to the upper end of the pip 
ing 23 to determine whether or not there are 
any leaks therein. 
Although I have herein shown and described 

my invention in simple and practical form, it is 
recognized that certain parts or elements thereof 
are representative of other parts, elements, or 
mechanisms which may be used in substantially 
the same manner to accomplish substantially the 
Same results; therefore, it is to be understood 
that the invention is not to be limited to the 
details disclosed herein but is to be accorded the 
full Scope of the following claims. 

I claim as my invention: 
1. A fluid operated deep well pump of the 

character described, including: a pump unit 
adapted for placement in the bottom of a Well, 
said pump unit having a fluid operated power 
mechanism and a pumping mechanism actuated 
thereby; pressure fluid piping carrying actuating 
fluid down through the well to said pump unit 
therein; and a control valve near the lower end 
of said piping having a plurality of passages 
therein and means for connecting said passages 
so as to connect the interior of said piping with 
said power mechanism of said pump unit, to con 
nect the interior of said piping with the exterior 
of said control valve, or to entirely close the fluid 
passage formed by the lower end of said piping. 

2. A fluid operated deep well pump of the char 
acter described, including: a pump unit adapted 
for placement in the bottom of a well, said pump 
unit having a fluid Operated power mechanism 
and a pumping mechanism...actuated thereby; 
pressure fluid piping carrying actuating fluid 
down through the well to said pump unit there 
in; and a control valve near the lower end of 
said piping having a plurality of passages there 
in and means operative by movement applied 
through said piping to relatively arrange said 
passages so as to connect the interior of said 
piping with said power mechanism of said pump 
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unit, to connect the interior of said piping with 
the exterior of said control valve, or to entirely 
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close the fluid passage formed by the lower end 
of said piping. 

3. A fluid operated deep well pump of the 
character described, including: a pump unit 
adapted for placement in the bottom of a well, 
said pump unit having a fluid operated power 
mechanism and a pumping mechanism actuated 
thereby; pressure fluid plping carrying actuat 
ing fluid down through the well to said pump 
unit therein; and a control valve near the lower 
end of said piping having upper and lower rela 
tively movable parts, said upper part being con 
nected to the lower end of said piping and said 
lower part being connected to said pump unit, 
there being passage means in said control valve, 
said passage means being controlled by the change 
of said upper and lower parts of Said control 
valve between three different positions, through 
movement of said piping relative to said pump 
unit, to connect the interior of said piping with 
said power mechanism of said pump unit, to con 
nect the interlor of said piping with the ex 
terior of said control valve, or to entirely close 
the fluid passage formed by the lower end of 
said piping. 

4. A fluid operated deep well pump of the 
character described, including: a pump unit 
adapted for placement in the bottom of a well, 
said pump unit having a fluid operated power 
mechanism and a pumping mechanism actuated 
thereby; pressure fluid piping carrying actuating 
fluid down through the well to said pump unit 
therein; and a control valve near the lower end 
of said piping having upper and lower relatively 
movable parts, said upper part being connected 
to the lower end of said piping and said lower 
part being connected to said pump unit, there 
being passage means in said control valve, Said 
passage means being controlled by the change 
of said upper and lower parts of said control 
valve between three different positions, through 
movement of said piping relative to said pump 
unit, to connect the interior of said piping with 
said power mechanism of said pump unit when 
said upper part is in raised position relative to 
said lower part, to connect the interior of said 
piping with the exterior of said control valve 
when said upper part is in an intermediate po 
sition relative to said lower part, or to entirely 
close the fluid passage formed by the lower end 
of said piping when said upper part is in low 
ered position relative to said lower part, there 
being means for holding said parts in said rela 
tive positions. 

5. A fluid operated deep well pump of the 
character described, including: a pump unit 
adapted for placement in the bottom of the well, 
said pump unit having a fluid operated power 
mechanism and a pumping mechanism actuated 
thereby; pressure fluid piping carrying actuating 
fluid down through the well to said pump unit 
therein; and a control valve near the lower end 
of said piping having upper and lower relatively 
movable parts, said upper part being connected 
to the lower end of said piping and said lower 
part being connected to said pump unit, there 
being passage means in said Control valve, said 
passage means being controlled by the change of 
said upper and lower parts of said control valve 
between three different positions, through move 
ment of said piping relative to said pump unit, 
to connect the interior of said piping with said 
power mechanism of said pump unit, to connect 
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the interior of said piping with the exterior of 
said control valve, or to entirely close the fluid 
passage formed by the lower end of sadd piping, 
there being latch means operative between said 
upper and lower parts to retain said parts in 
said three positions. 

6. A fluid operated deep well pump of the char 
acter described, including: a pump unit adapted 
for placement in the bottom of a well, said pump 
unit having a fluid operated power mechanism 
and a pumping mechanism actuated thereby; 
pressure fluid piping carrying actuating fluid 
down through the well to said pump unit therein; 
and a control valve near the lower end of said 
piping having upper and lower relatively mov 
able parts, said upper part being connected to the 
lower end of said piping and said lower part being 
connected to said pump unit, there being passage 
means in Said control valve, said passage means 
being controlled by the change of said upper and 
lower parts of Said control valve between three 
different positions, through movement of said 
piping relative to said pump unit, to connect the 
interior of said piping with Said power mecha 
nism of said pump unit when Said upper part is in 
raised position relative to said lower part, to con 
nect the interior of said piping with the exterior 
of said control valve when said upper part is in 
an intermediate position relative to said lower 
part, or to entirely close the fluid passage formed 
by the lower end of said piping when said upper 
part is in lowered position relative to said lower 
part, there being latch means operative between 
said upper and lower parts to retain said parts in 
said raised, intermediate, and lowered positions, 
said latch means comprising a lug on one of said 
parts and three shoulders spaced upon the other 
of said parts so as to be engaged by Said lug in 
said three relative positions of said parts. 

7. A control valve of the character described, 
for use at the lower end of a pump tube, includ 
ing: an upper member and a lower member rela 
tively movable between three positions of engage 
ment, said upper member being adapted for at 
tachment to the lower end of said pump tube and 
said lower member being adapted for attachment 
to a tube extending downwardly therefron, each 
of said members having a passage communicating 
with the tube to which it is connected, one of said 
members having a port communicating with the 
exterior of said control valve, said passages being 
so placed in their respective members that they 
will be connected together in open communication 
when said members are in one of Said three rela 
tive positions, that the paSsage in said upper mem 
ber will be connected to Said port When said men 
bers are in a second of said three relative posi 
tions, and that at least One of said passages will be 
closed when said members are in a third of said 
three relative positions; and means controllable 
from a remote point for holding said members 
Selectively in said three relative positions. 

8. A control valve of the character described, 
for use at the lower end of a pump tube, includ 
ing: an upper member and a lower member rela 
tively movable between three positions of en 
gagement, said upper member being adapted for 
attachment to the lower end of said pump tube 
and said lower member being adapted for attach 
ment to a tube extending downwardly therefrom, 
each of said members having a passage com 
municating with the tube to which it is con 
nected, one of said members having a port com 
municating With the exterior of Said control 
valve, said passages being so placed in their re 
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spective members that they will be connected comprising collapsed position, intermediate post 
together in open communication when sadd mem 
bers are in one of said three relatiye positions, 
that the passage in said upper member will be 
connected to said port when said members are in 
a second of said three relative positions, and that 
at least one of said passages will be closed when 
said members are in a third of said three relative 
positions; and means controllable by movement 
of said pump tube and said upper member relative 
to said lower member for holding said members 
selectively in said three relative positions. 

9. A control valve of the character described, 
for use at the lower end of a pump tube, includ 
ing: an upper member and a lower member rela 
tively movable between three positions of engage 
ment, said upper member being adapted for at 
tachment to the lower end of said pump tube 
and said lower member being adapted for attach 
ment to a tube extending downwardly therefron, 
each of said members having a passage communi 
cating with the tube to which it is connected, one 
of said members having a port communicating 
with the exterior of said control valve, said pas 
sages being so placed in their respective members 
that they will be connected together in open con 
munication when said members are in one of said 
three relative positions, that the passage in said 
upper member will be connected to said port when 
said members are in a second of said three rela 
tive positions, and that at least one of said pas 
sages will be closed when said members are in a 
third of said three relative positions; and means 
operative to selectively maintain said members in 
said three relative positions in accordance with 
the utility desired from said control valve. 

10. A control valve of the character described, 
for use at the lower end of a pump tube, includi 
ing: an upper "member and a lower member rela 
tively movable between three positions of engage 
ment, said upper member being adapted for at 
tachment to the lower end of said pump tube and 
said lower member being adapted for attachment 
to a tube extending downwardly therefrom, each 
of said members having a passage communicat 
ing with the tube to which it is connected, one of 
said members having a port communicating with 
the exterior of said control valve, said passages 
being so placed in their respective members that 
they will be connected together in open communi 
Cation when Said members are in one of said three 
relative positions, that the passage in said upper 
member will be connected to said port when said 
members are in a second of said three relative 
positions, and that said passages will be closed 
when said members are in a third of said three 
relative positions; and means operative to selec 
tively maintain said members in said three rela 
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tive positions in accordance with the utility de 
sired from said control Wave. 

11. A control valve of the character described, 
for use at the lower end of a pump tube, includ 
ing: a lower member having means at its lower 
end for connecting it to a downwardly projecting 
tubular member, said lower member having a bore 
with a restricted portion therein; an upper men 
ber slidable into the upper end of Said lower men 
ber, said upper member having means at its upper. 
end for connecting it to said pump tube and hav 
ing a passage leading downwardly from its upper 
end to an upper lateral port and a passage leading 
upwardly from its lower end to a lower lateral port 
below said upper lateral port; and means for 
holding said members in three relative positions 

tion, and extended position, said ports being so . 
placed relative to said positions that said ports 
will be in said restricted bore portion of said lower 
member when said members are in relatively col 
lapsed position, and that said upper port will be 
open to the exterior when said members are in 
said intermediate relative position, there being 
means for sealing between said members when 
they are in said extended relative position. 

12. A device as defined in claim 11, in which 
said holding means comprises a lug projecting 
from one of said members and a channel in the 
other of said members in a position to receive 
said lug, said channel being so formed as to pro 
vide three shoulders spaced longitudinally with 
respect to the axes of said members for receiving 
sald lug. 

13. A control valve of the character described, 
for use at the lower end of a pump tube, includ 
ing: a lower member having means at its lower 
end for connecting it to a downwardly projecting 
tubular member, said lower member having a 
bore with a restricted portion and an internal 
seat near its upper end; an upper member slid 
able into the upper end of said lower member, 
said upper member having means at its upper 
end for connecting it to said pump tube, an e 
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ternal seat intermediate the ends thereof, a pas 
Sage leading downwardly from its upper end to 
an upper lateral port, and a passage leading up 
wardly from its lower end to a lower lateral port 
below said upper lateral port; and means for 
holding said members in three relative positions 
comprising collapsed position, intermediate posi 
tion, and extended position, said ports being so 
placed relative to said positions that said ports 
Will be in said restricted bore portion of said 
lower member when said members are in rela 
tively collapsed position, that said upper port will 
be open to the exterior when said members are in 
Said intermediate relative position, and that said 
seats will engage when said members are in said 
extended relative position so as to seal between 
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14. A device as defined in claim 13, in which 
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other of said members in a position to receive said 
lug, said channel being so formed as to provide 
three shoulders spaced longitudinally with respect 
to the axes of said members for receiving said lug. 

15. A fluid operated deep well pump of the 
character described, including: a pump unit 
adapted for placement in the bottom of a well, 
said pump unit having a fluid operated power 
mechanism and a pumping mechanism actuated 
thereby; pressure fluid piping carrying actuating 
fluid down through the well to said pump unit 
therein; and a control valve to close the lower 
end of Said piping, said valve being so formed as 
to be operated by movement of said piping rela 
tive to said pump unit. 

16. A fluid operated deep well pump of the 
character described, including: a pump unit 
adapted for placement in the bottom of a well, 
said pump unit having a fluid operated power 
mechanism and a pumping mechanism actuated 
thereby; pressure fluid piping having a passage 
therethrough for carrying actuating fluid down 
through the well to said pump unit therein; and 
a control valve near the lower end of said piping 
Operated by movement of said fluid piping to close 
the lower end of said passage so that no fluid will 
flow through the same. 
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fluid may flow therefrom to said pump unit. 
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thereby; pressure fluid piping carrying actuating thereby; pressure fluid piping having a passage 
fluid down through the well to said pump unit therethrough for carrying actuating fluid down 
therein; and a control valve near the lower end through the well to said pump unit therein; and 
of said piping having a plurality of passages means disposed near said pump unit operative to 

0 therein and means for connecting said passages prevent a flow of fluid through said power mech- 10 
so as to connect the interior of said piping with anism of said pump unit. 
said power mechanism of said pump unit, or to 21. A fluid operated deep well pump of the 
connect the interlor of said piping with a space character described, including: a pump unit 
external to said control valve. adapted for placement in the bottom of a weli, 

ls 18. A method of determining the friction head said pump unit having a fluid operated power 15 
of the discharge tube of a fluid operated deep well mechanism and a pumping mechanism actuated 
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of the fluid supply tube with the lower portion through the well to said pump unit therein; and 
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ing fluid through the supply tube and the dis- that no fluid will flow through the same. 
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mechanism and a punping mechanism actuated and a pumping mechanism actuated by said 
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S0 therethrough for carrying actuating fluld down actuating fluid down through the well to said 30 
through the well to said pump unit therein; and inlet passage of said power mechanism; and valve 
a control valve near the lower end of said piping means operative to close said inlet passage and 
operative to close the lower end of said passage to connect the lower end of said pressure fluid 
so that no fluid will flow through the same, and piping to the exterior of said valve means. 
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