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My invention relates to the art of pumping 
fluids from wells, and relates in particular to the 
pumping of oil from deep wells. 
In the pumping of oil from wells it is found. 

that there is much difficulty encountered in op 
erating the pump in accordance with the capacity 
of the well. By "capacity of the well' is meant 
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the rate at which the oil flows from the forma 
tion into the well. If a pump of greater capac 
ity than that of the well is employed, the well 
will be continually pumped off; that is, the oil 
will be pumped down to the level of the inlet 
of the pump. On the other hand, if a pump of 
Smaller capacity is employed, a production in 
keeping with the full capacity of the well will 
not be attained. 
An object of my present invention is to provide 

an automatic control for a pumping device which 
will automatically deliver from the well its en 
tire capacity without the well being pumped off. 

It is an object of the invention to provide a 
methods of pumping wherein the capacity of the 
oil pump is reduced when the well has been 
pumped down to a definite or prescribed level, 
and the capacity of such pump is again increased 
when the oil in the well rises to a prescribed high 
level. 

It is a further object of the invention to pro 
vide a method of the above character wherein 
control of the pump capacity is accomplished 
through the variation in the power required to 
Operate the pump. For example, as the level of 
oil in the Well drops, the pumping head is in 
creased, with the result that more power must be 
consumed in operating the pump. Accordingly, 
when the power required approaches a pre 
Scribed high value, the capacity of the pump will 
be reduced automatically and will operate at a 
lowered capacity until the pumping head is de 
Creased by the rise in the level of the oil in the well. 
A further object of the invention is to provide 

a method and apparatus for pumping a well 
in which a pump is operated by a fluid delivered 
thereto under pressure, and in which the con 
trol of the capacity of the pump is accomplished 
through the variations in pressure in the high 
pressure fluid delivered to the pump for opera 
tion of the same. 
A further object of the invention is to pro 

vide a method and apparatus of the character 
prescribed in the preceding paragraph, in which 
the volume of pressure fluid delivered to the 
pump for its operation is automatically varied 
in accordance with prescribed pressure condi 
tions. 

(C. 103-46) 
Further objects and advantages of the inven 

tion will be made evident throughout the follow 
ing part of the specification. 

Referring to the drawings, which are for ill 
lustrative purposes Only: 

Fig. 1 is a schematic view showing a preferred 
form of my invention in which the capacity of 
the pump is reduced to zero value when the pump 
ing head reaches a predetermined high value, or 
the level of the oil in the well reaches a prede 
termined low point. 
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Fig. 2 is a view to be substituted for that por 
tion of Fig. 1 outlined by the dotted line 2, to 
show another form of the invention wherein the 
capacity of the pump is reduced by decreasing 
the speed of the same. 

Fig. 3 is another view to be substituted for 
the area outlined by the dotted line 2 of Fig. 1, 
to show another means for reducing the capac 
ity of the pump. 

Fig. 4 is also a view to be substituted for the 
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area of Fig. 1 indicated by the dotted line 2, . 
showing still another alternative form of the in 
vention. 

Fig. 5 is an additional view to be substituted for 
the area of Fig. 1 indicated by the dotted line 2, 
showing a form of the invention in which means 
are provided responsive to the increase in the 
pumping head of the well for reducing the capac 
ity of the pumping equipment, with means, other 
than pressure operated, for restarting the pump 
at a later time. 

Fig. 6 is a schematic view showing an alterna 
tive form of control mechanism which may be 
used in the practice of the invention. 

In Fig. 1 a strainer pipe f is shown in the oil 
producing Zone of a well, with oil therein at a 
level 2. Into this body of oil a pumping device 
3 is extended. In the form of the invention 

disclosed, the pumping device 3 comprises a dis 
charge pipe 4 and a fluid operated pump 5 
having its discharge openings 6 and f placed 
so as to deliver the discharge of the pump into 
the production pipe f4. The fluid operated pump 
f5 is fed with a fluid under pressure through a 
pressure fluid delivery pipe 8 into which a pres 
Sure fluid such as clean oil is pumped by means 
of a pump 19 driven by a motor 2. As diagram 
matically shown, a pressure actuated switch 22 
is connected to the delivery pipe 8, this switch 
having a movable contact 23 and stationary con 
tacts 24 and 25. Assuming that the electric 
motor 2 is of constant speed type, it will be per 
ceived that the pump 9 will deliver a constant 
volume of pressure fluid into the delivery pipe 8. 
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Under ordinary conditions of operation, the ca 
pacity of the pump f will be such that the vol 
ume of pressure fluid delivered thereby will be 
sufficient to actuate the fluid operated pump 5 
at such speed that oll will be pumped from the 
Well a little faster than it enters the well from 
the formation so that the oil level i 2. will gradu 
ally drop. As the fluid level 2 drops, the height 
or head against which the oil must be pumped . 
upwardly through the discharge pipe 4 in 
creases, and as this head increases, the pressure 
in the delivery pipe likewise increases. This 
increase, and the subsequent decrease, in the 
pressure in the delivery pipe 8 may be employed 
to control the operation of the pumping equip 
ment so as to reduce the capacity thereof in ac 
cordance with the drop in the level 2 of the oil 
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in the well. In the form of the invention shown, 
the movable contact 23 of the pressure switch 
22 moves rightwardly as the pressure in the de 
livery pipe.8 increases, and when the level of the 
oil in the well has dropped to a plane 26, the 
increased pressure in the delivery pipe 8 will 
have swung the movable contact 23 into engage 
ment with the contact 25. The contacts 24 and 
25 may both be adjustable so as to vary the pres 
sures at which engagement therewith is made by 
the movable contact 23. When the contact 23 

30 
engages the contact 25, current will flow through 
a conductor 27 and a conductor 28 so that a 
solenoid winding 29 which is connected to the 
conductor 28 will be energized. The energization 
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of the coil 29 will attract an armature 3 so as 
to pull a latch dog 32 upwardly out of engage 
ment with a shoulder member 33 which is con 
nected through a rod 34 with switch blades 35 
which are at the present time held in closed posi 
tion as shown by full lines. The release of the 
latch 32 will permit the blades 35 to be swung 
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cally reduced to zero value. 

into open position, as indicated by dotted lines 
36, by the pull of a spring 37. Therefore, when 
the level 2 of the oil in the well has reached the 
prescribed low point or plane 26 so that the 
pumping head corresponds to a dimension H2, 
the Switch of the motor 2 will be automatically 
opened. In other words, the capacity of the 
pumping equipment will be automatically re 
duced, and in this instance it will be automati 

The effect may be 
stated in another way; that is, the volume of the 
actuating fluid delivered by the pump 9 through 
the delivery pipe f8 will be automatically reduced. 
The pump 5 will now stop, and due to the ces 

sation of the pumping action the level of oil in 
the well will gradually rise toward the plane 38. 
As the level of oil f2 rises in the well, the pump 
ing head will be gradually decreased, and the 
stored energy of the pressure fluid in the delivery 
pipe 8 will either slowly or intermittently oper 
ate the pump as the pumping head decreases so 
that there will be a gradual drop in the pressure 
in the fluid in the delivery pipe f8 to such point 
that the movable contact 23 will move leftwardly 
and will finally engage the stationary contact 
24, with the result that current will pass through 
the conductor 27, a conductor 39, and a solenoid 
winding if so that a solenoid core 42 mounted on 
the rod 34 will be moved leftwardly to carry the 
Switch blades 35 into closed position, whereupon 
the latch 32 will reset and hold the rod 34 in 
its leftward position. The motor 2 will now be . . 
energized and the pump 9 will be driven so as to 
again deliver pressure fluid through the delivery 

5 
pipe f8 to the pump 5. 
The following is in explanation of the action 

2,180,400 
which takes place during the rise in the oil level 
2 from the plane 26 to the plane . The press 

sure fluid in the delivery pipe 8 is under pres 
sure and accordingly is compressed to a smaller, 
Volume than it would have at atmospheric pres 
sure. Likewise, the pipe B is expanded, with 
the result that even though the pump femay 
stop, there is still considerable pressure in and 
on the fluid in the pipe 8 tending to move the 

- power pistOn 3 of the pump f and thereby 10 
actuate the pumping piston 44 against the head 
of the oil in the discharge pipe 4. As the pres 
sure of oil from the well is increased in the pump 
inlets 45 as the level 2 rises, the pumping load 
or head against which the pump 5 must operate 
is decreased, and the stored energy or pressure of 
fluid in the pipe 8 acts against the power piston 
43 to either slowly or intermittently move the 
pumping piston 44 of the fluid operated motor 
forming a part of the pump 5, and each time 
the piston 43 reciprocates, there will be a dis 
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charge of pressure fluid from the delivery pipe 8 
So that the pressure existing in the pipe 8 will 
reduce Substantially in proportion to the rise in 
the level 2 of the oil in the well. Also, the re 
duction in pressure in the pipe. 8 may be in 

25 

fiuenced by Small leakages of pressure fluid. 
through the joints of couplings in the pressure 
pipe 8 such as indicated at 45, and also by leak 
ages of pressure fluid past the valve parts of the 
fluid Operated motor which are not shown in this 
diagrammatic view but are of the character dis-, i. 
closed in my copending application Serial No. 
720,061, filed April 11, 1934, and entitled 'Fluid 
Operated deep well pump.' 

In Fig. 2, which is to be substituted for the 
portion of Fig. 1 in the area outlined by the dotted. 
line 2 in order to produce the complete pumping, 
equipment, I have shown means wherein the re 
duction of the pump capacity is not to zero value 
but may be to any prescribed low value. In 
Fig. 2 the pressure pump 9 is equipped with a 
variable speed motor 2 a which is of sufficient 
torque at either speed to operate the pump 9. 
against the maximum pressure in the delivery. 
pipe 8. The electric wires 47 through which 
the motor 2a is energized are carried into a 
diagrammatically shown speed-changing switch 
48 having an external lever 9 adapted to move 
from the position I, as shown in full lines to the 
position H as shown in dotted lines. Connected 
to the lever 49 is an armature 5 adapted to be 
moved between two extreme positions by electro 
magnetic windings. 52 and 53. When the mov 
able contact 23 of the pressure switch 22 is 
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moved into engagement with the stationary con 
tact 25 as the result of the rise in fluid pressure 
in the delivery pipe 8, current will flow through 
the conductor 27 and the conductor 28 which 
energizes the magnet winding 52, with the result 
that the control lever 49 is pulled leftwardly 
into L or low speed position, so that when a pre 
determined high pressure of fluid is produced 
in the pipe 8 as the result of the drop in the 
oil level í2 to the plane 26, the motor 21a will be 
reduced in speed so that the pump will be oper 
ated at reduced speed, and the volume of oil 
delivered into the pressure pipe 8 will be of re 
duced value, with the result that the speed of 
operation of the pump 5 in the well will be 
reduced to a low value wherein the quantity of 
oil pumped from the well will be less than the 
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quantity of oil flowing into the well from the 
formation. Accordingly, the level 2 will rise, 
and as this level 2 rises, the pumping head s 
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against which the pumping equipment must 
operate will decrease, and when the level 2 has 
reached the plane 8, the reduced pressure in 
the pipe 8 will have resulted in the movement of 
the contact 23 leftwardly into engagement with 
the stationary contact 24 so as to close a control 
circuit consisting of the conductor 27, conductor 
39, and the magnet winding 53, the energization 
of which magnet winding will result in the move 
ment of the armature 5 rightwardly, so as to 
carry the lever 49 into high position H, where 
upon the motor 2 a will be driven at high speed, 
and likewise the speed of the pump 9 and the 
Volume of fluid delivered thereby into the pipe 8 
will be increased to bring the capacity of the 
pumping equipment to a point a little greater 
than the capacity of the well, or, in other words, 
the rate of flow of oil from the formation into 
the well. By use of a device such as shown in 
either Flg. 1 or Fig. 2, the entire capacity of the 
Well may be produced, and this may be accom 
plished without the well being pumped off. 
Also, the production of the well will be at maxi 
mum if the level in the well is held constantly 
at a point slightly above the inlet of the pump. 
At this time it should be pointed out that it is 
of exceptional importance to maintain a definite 
level of oil in the well above the inlet openings 
of the pump, since gas conditions may be in this 
manner best controlled. There is under such 
condition of operation a minimum liability for 
the formation of a gas lock in the intake of the 
pump and a minimization of dariger of the pump 
racing due to the entry of a body of gas into 
the pumping cylinder. 

In Figs. 1 and 2 I have shown forms of my 
invention wherein the change in the capacity of 
the pump device is accomplished through changes 
in the speed of the driving motor. This same 
desirable effect may be accomplished in other 
ways. For example, as shown in Fig. 3, a multi 
cylinder pressure pump. 9a may be employed, 
and this pump may be driven by a constant speed 
motor 2 lb. Each of the cylinders 55,56, and 57 
is shown connected through pipes 58 with an 
inlet header 59. Discharge pipes 6, 62, and 63 
are shown connecting the cylinders 55 to 5 with 
the pressure pipe 8. A valve 64 is shown at the 
upper end of the discharge pipe 6 where it leads 
into the header or delivery pipe 8 for preventing 
a reverse flow downwardly through the discharge 
pipe 6 l into the cylinder 55. A by-pass 65 hav 
ing a valve 66therein connects the discharge 
pipe 6 with the inlet header 59. The valve 66 
may comprise a casing 68 of cylindrical form 
having diametrally opposed ports 69 which are 
closed when a valve piston is in raised posi 
tion as shown in Fig. 3. At this time all three 
cylinders, with the pistons operating therein, 
will discharge into the delivery pipe f8 to oper 
ate pump 5 in the well at its maximum capacity. 
As the pressure increases in the pipe 8, the 
movable switch contact 23 will move toward the 
stationary contact 25 of the pressure switch 22, 
and when engagement of the contacts 23 and 
25 is accomplished, a solenoid winding 72 will be 
energized, and an armature 3 will be noved 
downwardly so as to carry the piston f of the 
valve 66 to such position that a diametral port 
74 therein will align with the ports 69 So that 
fluid may pass freely from the discharge pipe 6 
back into the inlet header 59. Accordingly, there 
will be no pumping of fluid from the cylinder 55 
into the delivery pipe 8, and accordingly the 
quantity of pressure fluid delivered by the pump 

3 
18a into the delivery pipe is will be reduced. 
Likewise, the capacity of the pumping equip 
ment will be reduced as the result of the slowing 
down of the fluid operated pump 5. The pump 
5 will then operate at reduced capacity until the 

level 2 of oil in the well rises to the prescribed 
high point, such, for example, as the plane 38, 
at which time the movable cofitact 23 will have 
moved leftwardly into engagement with the sta 
tionary contact 24 to cause energization of a 
solenoid winding 75, magnetic changes of which 

10 

will move the armature 73 upwardly so as to 
carry the valve member into such position 
that the ports 69 will be closed and the produc 
tion of the cylinder 55 will then be caused to pass 
through the valve 64 into the delivery pipe 8, 
thereby restoring the capacity of the pumping 
dievice to its original high value, which is ordi 
narily to be greater, than the capacity of the 
formation to deliver oil into the well. 

In the form of thie invention shown in Fig. 4, 
the pressure switch 22 is not employed, but the 
change in the wattage consumed by a motor 2c 
is employed to vary the capacity of the pumping 
system. In this form of the invention a variable 
Speed motor is employed with a speed controller 
48a connected therewith through wires 80. Con 
nected into the electrical circuit comprising con 
ductors 8 leading into the speed changing device 
48a is a wattmeter 82 having an indicating lever 
83 which is so constructed that it will close 
electrical control circuits at different positions. 
For the purpose of explanation only, I have 
shown the lever 83 as consisting of a movable 
contact adapted to engage stationary. or adjust 
able contacts 84 and 85. Assuming that the 
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lever 86 of the speed controller 48a is in high 
Speed position H. So that the pump 9 will be 
driven at high speed and cause high speed opera 
tion of the pump 5 in the well so that the oil 
level 2 drops in the well, the pumping load will 
be increased, and the electrical consumption of 
the motor 2c will likewise increase, with the 
result that the movable contact 83 will move 
rightwardly toward the contact 84. When "the 
load has increased to such a point that the con 
tact 83 engages the contact 84, current will pass 
through a conductor 87, a conductor 88, a relay 
magnet winding 89, and a return conductor 9. 
A relay contact 92 will then be swung relatively 
downwardly from the position in which it is 
shown so as to engage a stationary contact 93 
so that current will flow through the conductor 
9, the contact 92 which is connected thereto, 
a conductor 94, a solenoid winding 95, and a 
conductor 96, thereby energizing the solenoid 
winding 95 and moving leftwardly an armature 
97 which is connected to the lever 86 and SWings 
the same into lower Speed position L, thereby 
reducing the speed of the motor 2 c and likewise 
reducing the capacity of the pumping equipment 
to a point below the capacity of the well. The 
pumping equipment Will then operate at low 
Speed until the pumping head against which the 
pumping equipment must operate has been re 
duced to the prescribed low value. 
time the electrical consumption of the motor 

During this 
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will gradually decrease, and the movable contact - 
83 Will move leftwardly and Will engage the con 
tact 85 so that current will flow through a con 
ductor 98, a relay magnet winding 99, and the 
conductor 9. The relay contact 92 will then 
be swung relatively upwardly into engagement 
with a contact OO so that current will now flow 
through the conductor 9, the movable relay 

70 



contact 92, a conductor of, a solenoid winding 
02, and the conductor 96, energizing the wind 

ing O2 and causing movement of the solenoid 
97 rightwardly into high speed position H, thereby 
resuming high speed operation of the motor 2 c. 
until such time as the increase in the pumping 
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load causes a change back to low speed Opera 
tion, as previously described. , 

In Fig. 5 I show a pump 19 feeding a pressure 
fluid delivery pipe 8 which connects with the 
pumping unit 3 in the well. 
pipe f8 is a pressure actuated switch 22a having 
a single contact 25a instead of a pair of con 
tacts as shown in Figs. 1, 2, and 3. The motor 
2 a which drives the pump 9 has a speed con 
trolling element 48a equipped with a lever 49a, 

' adapted to be moved by an armature 5 a which 
moves within solenoids 52a and 53a. As the 
pressure in the pipe 8 increases, the movable 
contact 23a of the pressure actuated switch 22a 
moves rightwardly and engages the contact 25a, 
closing a circuit consisting of a wire .27a, a wire 
28a, the solenoid 52a, and a wire 30a. The sole 
noid 52a, being thus energized, moves the core 
5ta leftwardly and swings the lever 49a of the 
speed controlling element 48a leftwardly into low 
speed position L. An extension to connected 
to the armature 5 fa is at this time moved left 
wardly and permits the closing of a Switch con 
tact so that a timing device 2 may be 
caused to operate. This timing device may be 
of the Synchronous motor character, and the 
same may be energized through a circuit con 
sisting of wires 3 and 4. The motor 2 a. 
will be now driven at slow speed for a period of 
time predetermined by the characteristics of the 
timing device f2. This timing device 2 is 
shown with a movable contact 6 adapted to 
engage stationary contacts and 8. When 
the movable contact 6 is raised from the posi 
tion in which it is shown into engagement with 
the contacts T and 8, current will flow 
through wires 9 and f20, through the solenoid 
5a, and through the wire 30a, energizing the 
solenoid 5.3a and moving the armature 5 a right 
wardly so as to swing the control lever 49a of 
the speed control element into high speed posi 
tion H. The rightward movement of the arma 
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ture 5a moves the extension O so as to open 
the switch fill, but the circuit through the timing 
device f2 is maintained by a conductor 2 
which connects the contact fill with the contact 

6. The circuit which feeds the timing device 
2 is kept closed until the contact 6 is moved 

to lowered position by a flow of current through 
the wire 9. and the contact f6, the wire 2, 
and the wire 4; therefore, the timing device 
2 does not stop with the contact f6 in en 

gagement with the contacts IT and 8 but 
continues its operation until the novable con 
tact 6 is moved into open relation to the con 
tacts and 8. A consideration of Fig. 5 
shows clearly that the invention embodies the 
idea of reducing the volume of the actuating 
pressure fluid of the pumping system to a re 
duced value, or to zero value, when the pressure 
in the pipe f8 is raised to a predetermined 
value. Although Fig. 5 shows an automatic tim 
ing means for again increasing the volume of the 
pressure fluid, it will be recognized that the lever 
49a, after being automatically moved to low 
speed position L, may be subsequently returned 
manually to high speed position H. 

In Fig. 6 I have shown a form of the inven 
tion in which the pressure of fluid in the pipe 8 

Connected to the 
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acts directly to reduce the volume of pressure 
fluid delivered into the pipe 8 and subsequently 
to the fluid operated pump unit 3. A casing 
25 is provided having a bore 26, an inlet pas 
sage 21 connected to a source of fludd under 5 
pressure, and an outlet passage 28 to which the 
pipe f8 is connected. The passages 2 and 28. 
connect with the bore 26 in offset relation, and 
in the bore 26 is a movable member 29 which, 
to avoid the use of separate packing means, is 
ground to a close fit in the bore 126. The mem 
ber 29 has a recess 3 leading upwardly from 
an annular shoulder 32 which, in ordinary opera 
tion of the device, is disposed slightly below the 
upper shoulder 33 of an annular shoulder 34 
at the inner end of the inlet, passage 27. The 
upper part of the channel or groove 3 in the 
member 29 is at all times in communication with 
the outlet passage 28. An annular channel 35 
is formed in the upper part of the bore 26 and 
around the upper part of the member 29 for 
collection of the fluid which leaks upwardly 
through the bore 26 past the part of the member 
29 above the channel 3. The passage 36 ex- . 
tends outwardly from the channel 35 through 
which this leakage fluid may be carried to a suit 
able means for disposal. " ' ? 
The lower end 37 of the bore 26 is closed 

by a wall 38, and the chamber 39 formed be 
tween this wall 38 and the lower end 4 of the 30 
member 29 is connected to the channel 3 of the 
member 29 through an axial passage 42 and 
radial passages 43. Accordingly, the pressure of 
the fluid in the pipe 8 and in the channel 8 
is transmitted to the downwardly presented faces 35 
of the member 29, and tends to force the member 
29 upwardly, or outwardly, in the bore 26 of 
the casing 25. This outward movement of the 
member 29 is resisted by a lever 45 which is 
hinged at 46 and has a weight 47 connected to 
the outer end thereof. The downward offset of . 
the shoulder 32 relative to the shoulder 33 is 
determined by the position of an adjustment nut 
48 which is threaded on the upper end of the 
member 29 and is adapted to engage the shoulder 
49 formed in the upper part of the bore 6.45 
The weight 47 is computed so that the lever 45 
will bear downwardly against the upper end of 
the member 29 with a force calculated to resist 
a predetermined fluid pressure in the chamber. 39 
at the lower end of the member 29, this pressure 50 
in the chamber 39 representing the maximum 
pressure which is to be permitted in the pipe 8. 
In the operation of this form of the invention, 
the drop of the level of oil in the well and the 
Consequent increase in the pumping head will SS 
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cause an increase in the pressure of fluid in the 
pipe 8 and in the chamber 39, until the up 
ward pressure against the member 29 exceeds the 
downward pressure exerted thereon by the lever 
145, at which time the member 29 will move 0. 
upwardly, so as to carry the shoulder 32 up 
Wardly past the shoulder 33 and cut of the 
flow of pressure fluid from the inlet passage 27 
to the outlet passage 28 of the flow controlling 
device shown in Fig. 6. 
Although I have herein shown and described 

my invention in simple and practical form, it is 
recognized that certain parts or elements there 
of are representative of other parts, elements or 
mechanisms which may be used in substantially 70 
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. 75 
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1 claim as my invention: 
1. A method of operating a well pump so as to 

obtain substantially the maximum capacity of the 
well, comprising: operating the pump so that its 
capacity is greater than the capacity of the well 
whereby the level of liquid in the well will drop; 
reducing the capacity of the pump when the power 
required to operate the same reaches a predeter 
mined high value; continuing the operation of 
the pump at such reduced capacity so that the 
level of liquid in the well will again rise so as to 
reduce the power required to operate the pump; 
and then increasing the capacity of said pump 
When the power required to Operate the same 
reaches a predetermined low value. 

2. A method of the character described for 
operating a well pump, comprising: operating the 
pump so that its capacity will be near the car 
pacity of the well; noting the power required to 
Operate said pump and reducing the capacity 
thereof when the power required for its opera 
tion increases to a value indicating that the liquid 
in the well has dropped to a prescribed low level; 

30 

operating the pump at reduced capacity so that 
the level of liquid in the well rises; and increas 
ing the capacity of the pump when the level of 
liquid in the well has reached a prescribed high 
level. 

3. A method of the character described for . 
operating a well pump, comprising: operating the 
pump so that its capacity will be near the ca 
pacity of the well; noting the power required to 
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operate said pump and reducing the capacity 
thereof. When the power required for its operation 
increases to a value indicating that the liquid in 
the Well has dropped to a prescribed low level, 
so that the level of liquid in the Well will rise; 
and increasing the capacity of the pump when 
the level of liquid in the Well has reached a pre 
scribed high value. 

4. A method of pumping a well by the use of 
a pump actuated by a fluid operated motor fed 
with a flow of pressure fluid to drive the same, 
the pump and motor being positioned in the 
Well and operating to pump fluid from the well 
comprising: reducing the flow of pressure fluid 
to the motor when the pressure thereof reaches 
a prescribed high value in response to an in 
crease in load on said motor. . 

5. A method of pumping a well by the use of 
a pump actuated by a fluid operated motor fed 
with a flow of pressure fluid to drive the same, 
comprising: continuing the operation of said 
pump until the level of liquid in the Well drops; 
reducing the flow of pressure fluid when the 
pressure thereof reaches a prescribed high value 
so that the capacity of the pump will be less 
than the capacity of the well; allowing the level 
of fluid to rise in the well; and then increasing 
the flow of pressure fluid. 

6. A method of pumping a well by the use of 
a pump actuated by a fiuld operated motor fed 
with a flow of pressure fluid to vie the same, 
comprising: feeding a flow of pressure fluid to 
said motor to operate said pump; discontinuing 
the feeding of said flow of pressure fluid to said 
motor when the pressure of the fluid reaches a 
predetermined high value; allowing the liquid in 
the Well to rise to a higher level; and resuming 
the feeding of said flow of pressure fluid to said 
motor. 

7. A method of pumping a well, by the use of 
a pump actuated by a fluid operated motor fed 
with a flow of pressure fluid to drive the same, 
the pump and motor being positioned in the well 
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and operating to pump fluid from the well Com 
prising: reducing and increasing the volume of 
said flow of pressure fluid to the motor as the 
pressure of said pressure fluid respectively in 
creases and decreases in response to increases 
and decreases in the load on said motor. 

8. A method of pumping a well by the use of 
a pump actuated by a fluid operated motor fed 
with a flow of pressure fluid to drive the same, 
comprising: continuing the operation of said 
pump until the level of liquid in the well drops; 
reducing the flow of pressure fluid when the 
pressure thereof increases in response to a drop 
in the level of fluid in the well; and increasing 
the volume of said flow of pressure fluid when 
the decrease in the pumping head reduces the 
preSSure of Said flow of pressure fluid, 

9. A well pumping device of the character de 
Scribed, including: a pump positioned in a well 
and adapted to pump fluid therefrom; a fluid 
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operated motor also positioned in said well for Op- y , 
erating said pump; means for feeding a pressure 
fluid to said motor to drive the same; a pressure 
responsive element connected to said pressure 
fluid feeding means, said pressure responsive ele 
ment having a part moving back and forth in 
accordance with the rise and fall of the pressure 
of Said pressure fluid; and control means con 
nected to said moving part so as to be actuated 
thereby for reducing the flow of said pressure 
fluid when the pressure thereof rises to a pre 
Scribed value and increasing the flow of said 
pressure fluid when the pressure thereof drops 
to a prescribed value. 

10. A well pumping device of the character 
described, including: a pump for placement in 
a Well; a fluid operated motor for operating said 
pump; pressure tubing connected to said motor 
and adapted to supply pressure fluid to said 
motor to actuate it; power means adapted to 
Supply said fluid to said tubing under pressure; 
a constant speed electric motor operatively con 
nected to said power means; a pressure respon 
sive element communicating with said pressure 
fluid and adapted to be actuated in response to 
a rise in pressure of said fluid; and control means 
operatively connected between said element and 
said electric motor for stopping said electric mo 
tor when the pressure of said fluid rises to a 
predetermined high value. 

11. A well pumping device of the character 
described, including: a pump for placement in 
a well; a fluid operated motor for operating said 
pump; pressure tubing connected to said motor 
and adapted to supply pressure fluid to said mo 
tor to actuate it; power means adapted to supply 
said fluid to said tubing under pressure; a vari 
able speed electric motor operatively connected 
to said power means; a pressure responsive ele 
ment communicating with said pressure fluid 
and adapted to be actuated in response to a rise 
in pressure of said fluid; and control means op 
eratively connected between said element and 
Said electric motor for decreasing the speed of 
said electric motor when the pressure of said 
fluid rises to a predetermined high value. 

12. A well pumping device of the character 
described, including: a pump positioned in a well 
and adapted to pump fluid therefrom; a fluid 
operated motor also positioned in Said well for 
operating said pump; means adapted to supply 
pressure fluid to said motor tÓ actuate it; and 
means operating in response to a rise in pres 
sure of said pressure fluid to divert a portion 
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the flow of pressure fluid to said motor. 
13. A method of pumping a fluid from a well, 

which comprises: pumping said fluid from said 
well at a rate faster than said well will normally 
produce; reducing the rate of said pumping as 
soon as the power required to pump said 'Well 
irises to a predetermined high value due to the 
lowering of the fluid level in said well; allowing 
the fluid to flow into the Well for a definite time 
interval; and increasing the rate of said pump 
ing at the end of said time interval. 

14. A method of operating a fluid operated 
pump in a well, including the steps of: supplying 

5: pressure fluid to actuate said pump so that the 
capacity of said pump will be greater than the 
capacity of the well; and reducing the supply of 
said pressure fluid when the pressure of said 
fluid reaches a predetermined high value. 

15. A method of operating a fluid operated 
pump in a well, including the steps of: supplying 
pressure fluid to actuate said pump so that the 
capacity of said pump will be greater than the 
capacity of the well; reducing the supply of said 
pressure fluid when the pressure of said fluid 
reaches a predetermined high value; and in 
creasing the supply of said pressure fluid when 
the pressure of said fluid reaches a predeter 
mined low value. -- 

16. A method of operating a fluid operated 
pump in a well, including the steps of: supplying 
pressure fluid to actuate said pump so that the 
capacity of said pump will be greater than the 
capacity of the well; reducing the supply of said 
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of the flow of said pressure fluid so as to reduce pressure fluid when the pressure of said fluid 

reaches a predetermined high value; continuing 
the supply of said pressure fluid so as to oper 
ate said pump at reduced capacity until the pres 
sure of said fluid reaches a predetermined low 
value; and increasing the supply of said pressure 
fluid when the pressure of said fluid reaches said 
predetermined low value. 

17. A device for controlling the operation of 
a pump in a well, the pump being actuated by a 10 
fluid operated motor, there being power means. 
for delivering high pressure fluid to the fluid 
motor to actuate it, the power means being actu 
ated by an electric motor, including: electric 
Switch-means for de-energizing said electric no 
tor; and means operatively connected to said 
switch means and operable in response to a pre 
determined increase in the pressure of said pres 
Sure fluid to operate said switch means to de 
energize said electric motor. - 

18. A device for controlling the operation of 
a pump in a well, the pump being actuated by a 
fluid operated motor, there being power means 
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for delivering high pressure fluid to the fluid mo-' 
tor to actuate it, the power means being actu 
ated by an electric motor, including: electric 
Switch means for reducing the speed of said 
electric motor; and means operatively connected 
to said Switch means and operable in response 
to a predetermined increase in the pressure of 
said pressure fluid to operate said switch means. 
to reduce the speed of said electric motor. 
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