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3,091,179 
WELL PUM.PNG OPERATION CONTROL SYSTEM 

Wilford Ray Echols, P.O. Box 1454, Coahoma, Tex. 
Filed Mar. 15, 1961, Ser. No. 95,837 

16 Claims. (C. 103-25) 
This invention relates to systems for controlling the 

operation of well pumping installations, and more par 
ticularly to Systems for automatically controlling the 
operation of a well pump in accordance with the availa 
bility of fluid, for example oil, in the sub-surface well 
bore or cavity. 

In many wells, particularly during the later stages of 
the exploitation of oil wells, the rate of flow of fluid 
from the underground strata into the bore or cavity even 
tually becomes so low as not to keep the bore or cavity 
sufficiently filled to enable the pump to maintain a pumped 
fluid delivery rate which is efficient and economical and 
conducive to optimum production from the well. When 
the in-flow of fluid from the well cavity falls off to this 
extent, the well is said to be pumped off or pumped dry. 
In the past, the extraction of fluids from wells inclined 
to be readily pumped off has been continued by inter 
mittent operation of the pumping installation, which may 
be effected or controlled either automatically or manually 
at intervals. It has also previously been proposed to 
stop the pumping operation automatically when the de 
livery of pumped fluid ceases or diminishes significantly; 
and it has further been proposed to provide well pump 
ing installations both with mechanisms for automatically 
stopping the pumps in response to cessation of fluid 
delivery, and mechanisms for automatically re-starting the 
pumps at predetermined times, irrespective of the times 
of stopping of the pumps. Such arrangements have the 
inherent disadvantage of being susceptible to re-starting 
the pumps automatically, and it might be said indis 
criminately, without ensuring a certain period of non 
operation of the pumps, following the automatic stopping 
of the pumps, sufficient to enable the well bore or cavity 
to become re-filled. 
An object of the present invention is to provide a well 

pump control system including means for automatically 
stopping the pump motor in response to cessation or sig 
nificant diminution of the delivery of pumped fluid and 
for maintaining the pump inoperative for a rest period 
of certain and predetermined extent, and for then re-start 
ing the pump but only after the well has beein rested for 
the complete, certain and preded termined period of non 
operation of the pump, thus ensuring that sufficient time 
will elapse, following the stopping of the pump, for the 
well bore or cavity to become filled, or substantially so, 
before the next operation of the pump. 
Another object of the invention is to provide a system 

of the character stated including means for automatically 
effecting operation of the pump for a testing period of 
relatively short duration at the end of the predetermined 
and certain rest period, for automatically again placing 
the pump under the control of the fluid delivery in the 
event fluid delivery is resumed and for automatically 
stopping the pump at the end of the short testing period 
in the event normal pump delivery is not resumed during 
the testing period. 

Another object of the invention is to provide a control 
system of the kind stated, including means for limiting 
the total period of operation of the pump to a predeter 
mined number of hours, including hours of pump opera 
tion during fluid delivery and any testing operation time, 
cumulatively and in sequence. 
A further object of the invention is to provide a new 

and improved arrangement for controlling the operation 
of the pump in dependence upon continued fluid delivery, 
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even with the pulsating flow usually characteristic of 
reciprocating deep well pumps. 
A further object of the invention is to provide a system 

for performing the various controlling functions outlined 
above and which may be adjusted or conditioned selec 
tively for being adapted to operate differently according 
to different conditions and requirements, as, for example, 
operating the pump under manual control, and/or with 
or without the total period of operation control. 

Other objects of the invention will become apparent 
from a reading of the following description of a preferred 
embodiment, the appended claims and the accompanying 
drawings, in which: 
FIGURE i is a somewhat schematic elevational view 

of a well pump installation, itself of generally conven 
tional character; 
FIGURE 2 is an electrical circuit diagram of the con 

trol system, certain control mechanism components be 
ing shown schematically; 
FIGURE 3 is a top plan view of a check valve switch, 

shown in elevation in FIGURE 2; 
FIGURE 4 is a schematic view of a predetermined 

hour counter device for limiting the total number of hours 
of operation of the pump, either while delivering pumped 
fluid or while operating during the rest period; and 
FIGURE 5 is a schematic view of an off cycle timer 

which controls the maintaining of the pump inoperative 
during a rest period and the operation of the pump during 
the abbreviated test period. 

General Arrangement 
A control System embodying the invention is illustrated 

as being arranged to control the operation of a deep 
well pumping installation, itself of generally conven 
tional kind, shown somewhat schematically in FIGURE 
1. A well pump, represented by a conventional sucker 
rod string P is operable by a prime mover or driving 
motor M which drives a crank through a reduction gear 
mechanism RG, the crank being connected by a pitman 
2 to a walking beam 3 pivoted at 4 on a standard 5. The 
sucker rod string is connected to the walking beam, as 
by a flexible connecting member 6. Fluid elevated by 
the pump P is delivered through a conduit 7 interposed 
in which is a check valve 8 arranged to permit fluid to 
flow only in the direction of the arrow, that is away from 
the pump. 
The motor M may be of any suitable kind, electrically 

powered, or otherwise powered and eelctrically controlled 
for being started and stopped. In the illustrative installa 
tion, the pump is of the deep well lift type characterized 
in operation by delivering a pulsating flow of pumped 
fluid. In one of its aspects, the invention is particularly 
adapted for use in connection with pumping installations 
of this type in which the fluid is delivered in a series of 
flow pulses. However, control systems embodying the 
invention may be used for controlling pumps of the sub 
stantially constant delivery type as well as pumps deliver 
ing intermittently, that is with a somewhat pulsating 
flow. 

In the normal operation and controlling of a well in 
stallation in accordance with the invention, the pump 
may be continued in operation indefinitely in response to 
predetermined flow of pumped fluid through the delivery 
conduit 7, provided the run-in of fluid into the cavity 
at the bottom of the well continues to be high enough to 
maintain a substantially undiminished supply of fluid to 
be pumped, so that the rate of delivery by the pump will 
be maintained at a substantially predetermined average 
flow, with either substantially continuous or pulsating 
flow. However, the invention contemplates automatically 
limiting the overall operating time of the pump to a 
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predetermined total number of hours under the control 
of a predetermined hour counter generally designated 
HC in FIGURES 2 and 4. 

In the event the run-in of fluid into the well cavity does 
not keep up with the pumping of fluid from the cavity 
with resulting diminution of the rate of fluid delivery 
by the pump, the control system, operating through the 
check valve 8 and a control relay, generally designated 
CR in FIGURE 2, responds to stop the pump driving mo 
tor M and to maintain the motor inoperative for a pre 
determined rest period, for example approximately four 
hours. The extent of the rest period is predeterminable 
by an off cycle timer generally designated OCT in FIG 
URES 2 and 5. When the rest period for which the off 
cycle timer has been set has expired, the off cycle timer 
automatically re-starts the motor M and causes it to 
operate for a test period, of say five minutes, and in 
any case less than the period of operation of the off 
cycle timer. If the well cavity has been sufficiently re 
filled with fluid during the four hour rest period, the test 
period operation of the motor under the control of the 
off cycle timer will cause the pump again to deliver fluid 
through the check valve 8, so that controlling of the mo 
tor and continued operation thereof will be resumed under 
the control of the check valve 8 and the control relay 
CR. However, if the well cavity has not been refilled 
during the rest period with the result that fluid will not 
be discharged by the pump while operating during the 
five minute test period under the control of the off cycle 
timer, the latter will stop the pump motor M automati 
cally shortly after the end of the test period. In that case, 
the off cycle timer will continue to operate throughout a 
further rest period of approximately four hours, at the 
end of which a further testing under the control of the 
off cycle timer OCT will be effected. The rest period of 
approximately four hours and the testing period of five 
minutes would be suited for many operating situations, 
but where conditions vary, as for example as to the size 
and depth of the well and the relative degree of exhaus 
tion of fluid in the underground strata, it may be desir 
able to change the extents of the rest period and test 
ing interval. It is, however, very impotrant that the 
pump should not be started by a timing or any other 
mechanism until after the lapsing of a predetermined 
period of time following the stopping of the pump in 
response to cessation or significant diminution of the 
rate of fluid delivery by the pump. 

Main Pump Power and Control Circuits 
Several of the broader aspects of the invention, the 

timing of some of the operational phases and the gen 
eral inter-relationship of some of the control system com 
ponents having been outlined, the representative embodi 
ment of the invention will be described in greater de 
tail. The pump motor M is powered by three wire 230 
volt A.C. power source comprising conductors 9, 10 and 
11. The conductor it is directly connected to one of the 
three motor terminals, and the conductors 9 and 0 are 
connected to the other two motor terminals respectively 
through relays 12 and 3 and other conductors 9a and 
10a. In FIGURE 2, three relays 12 and 13 are shown 
as being separate with their coils connected in series for 
the purpose of diagrammatic illustration, but in prac 
tice it may be preferred to use a single double pole single 
throw relay having a single energizing coil. In any event, 
the relay switch arms or poles 12 and 13 are biased to 
open position and are closed simultaneously. For con 
venience in description, the motor control relay will here 
inafter be referred to generally as the relay 14 having an 
energizing coil or winding 14a. 
A control circuit for energizing the relay coil 14a in 

cludes a manually operable double pole single throw 
master Switch 16, a predetermined hour counter switch 
generally designated 17, forming part of the hour counter 
HC, a manually operable double pole double throw 

4. 
selector switch 18 settable at the left in FIGURE 2 
for effecting constant running of the motor M without 
being controlled by the control system and being settable 
at the right as shown in FIGURE 2 for conditioning 
the system for automatic control, a manually operable 
starting switch 19, and, of course, appropriate con 
ductors or wiring to be described and traced herein 
after. In the most usual types of operation, the selector 
switch is closed to the right, as in FIGURE 2 so as to 
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condition the system for automatic operation, and the 
starter switch 19 is temporarily closed. Closing of the 
starting switch 19 will complete a circuit through the 
relay coil 14a. This circuit, beginning with the power 
source conductor 10, includes a conductor 20, the upper 
pole of the closed master switch 16, a fuse 21, a con 
ductor 22, the hour counter switch 17, a conductor 23, 
the lower pole of the selector switch 18, a conductor 
24, a conductor 25, a conductor 26, the temporarily 
closed starting switch 19, a conductor 27, a conductor 
23, the upper pole of the selector switch 18, a con 
ductor 29, the relay coil winding 14a itself, a conductor 
30, a conductor 31, the lower pole of the closed master 
switch 16, and a conductor 32 leading to the power 
conductor 1. Energizing of the relay coil 14a and 
closing of the relay 14 will start the pump motor M. 
The motor M will then operate under the control of 

the switch 19 which is held closed only long enough 
for the pump to begin to deliver fluid through the con 
duit 7 and check valve 8 at a normal or predetermined 
rate, or average rate in the case of a pulsating delivery. 
As soon as such a normal or average rate of delivery 
has been established, the relay coil 14a will be energized 
by an automatic control circuit including a check valve 
switch. CVS and the control relay CR so that the starter 
switch 19 may be opened and the pump continued in 
operation by the automatic control system as long as 
the predetermined delivery of fluid is maintained. 
The check valve switch CVS may be of any suitable 

form adapted to be closed in response to opening of 
the check valve. In the form shown, the check valve 
8 includes a flapper element 33 fixed on a shaft 34 
pivotally mounted in a valve housing 35 and projecting 
outwardly through a high pressure packing gland 36 and 
thence into an explosion proof switch housing 37. 
Mounted on the shaft 34 within the housing 37 area 
biasing weight 38 and a mercury switch 39. The ar 
rangement is such that the weight 38 and the mass of 
the flapper element 33 tend to hold the flapper in closed 
position with the switch 39 correspondingly positioned 
to be in open or circuit breaking condition. A prede 
termined delivery of fluid through the check valve will 
swing the flapper 33 clockwise and so tip the switch 
39 to a closed or circuit making position. 

Closing of the check valve switch in this manner will 
complete a circuit for actuating the control relay. CR 
in a manner to close a circuit through the motor relay 
winding 14a. In the illustrative embodiment, the con 
trol relay CR comprises an armature and contact arm 
element 40 pivoted or otherwise tiltably supported at 
4 and having two contacts 42 and 43 respectively on 
its left and right sides as shown in FIGURE. 2. The 
arm 40 is biased toward the right, as viewed in FIGURE 
2, by a spring 44, tending to bring the arm contact 43 
into engagement with a fixed contact 45. A coil 46 is 
adapted, when energized, to pull the arm 40 to the left 
against the bias of the spring 44 for bringing the arm 
contact 42 into engagement with a fixed contact 47. 
When the check valve switch CVS is closed, a cir 

cuit is completed through the control relay coil 46. Be 
ginning with the power supply conductor 10, this circuit 
includes the conductor 20, the upper pole of the master 
Switch 16, the fuse 21, the conductor 22, the hour counter 
Switch 17, the conductor 23, the lower pole of the se 
lector Switch 18, the conductor 24, a conductor 48, the 
mercury Switch 39, a conductor 49, a conductor 50, in 
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cluding resistors 51, 5i and a rectifier 52, the relay coil 
46 itself, a conductor 53, the conductors 3 and 32, the 
lower pole of the master switch 16, and the supply line 
conductor i. 
When the mercury switch 39 is closed and the relay 

coil 46 is therefore energized, the contacts 42 and 47 
will be held closed upon one another and this will main 
tain the motor relay coil 14a energized through a circuit 
to be described later; and it is, of course, necessary for 
the motor control relay 14 to be held steadily closed 
during normal operation. Since the check valve flapper 
33 will oscillate when the pumped fluid is delivered in 
a pulsating stream, the mercury switch 39 will be alter 
nately opened and closed, even during normal pumping 
operations. In order to hold the control relay in its 
FIGURE 2 position, that is, so as not to permit the 
spring 44 to move the arm 40 to the right when the 
mercury Switch 39 is momentarily opened, means are 
provided for maintaining the control relay coil 46 en 
ergized when the switch 39 is open during the brief 
intervals between successive fluid delivery pulses. As 
shown in FIGURE 2, electrical capacitor means 54 are 
connected in shunt across the relay coil 46, more spe 
cifically between the conductors 50 and 53, the con 
nection of the capacitor means to the conductor 56 
being between the rectifier 52 and the relay coil 46. 
The arrangement is such that during each period of op 
eration when the mercury switch 39 is closed for en 
ergizing the coil 46, the capacitor means 54 will be 
charged by direct current applied thereto through the 
rectifier 52. During each recurrent opening of the mer 
cury Switch 39, the capacitor means 54 will discharge 
through the relay coil 46 to maintain the latter energized 
until the next closing of the switch 39. The interval 
during which the discharging of the capacitor means 54 
will maintain the relay coil 46 energized depends of 
course upon the capacity of the means 54. This may 
readily be determined and fixed by the use of a plurality 
of capacitors each having sufficient capacity to deliver 
enough charge to the relay coil 46 to maintain the latter 
energized for a period of say ten seconds. By employing 
additional capacitor units, for example three as shown, 
the system is adapted for maintaining the relay coil 46 
effectively energized for periods determined by the pump 
operating speed and hence the frequency of delivery 
pulses. Normally, three capacitors together having the 
capacity to maintain the relay coil 46 effectively en 
ergized for thirty seconds will be sufficient, and in many 
cases a lesser total capacity may be sufficient. The 
effective capacity may also be determined by employing 
a single and adjustable capacitor unit. 
With the control relay contacts 42 and 47 being held 

closed upon one another during normal pump operation, 
the motor relay coil 4a will be maintained energized 
automatically after opening of the starter switch 19. The 
circuit for maintaining the coil 4a energized, beginning 
with the line conductor 10, includes the conductor 20, the 
upper pole of the master switch 5, the fuse 2; and con 
ductor 22, the hour counter switch 17 and conductor 23, 
the lower pole of the selector switch 3, the conductors 
24 and 48, the relay arm 40 and contacts 42 and 47, the 
conductor 28, the upper pole of the selector switch 8, the 
conductor 29, the coil 4a itself, conductors 39, 33 and 
32 and the lower pole of the master switch 16, the con 
ductor 32 leading to the line conductor ii. 
As long as the pump continues to deliver fluid at a pre 

determined rate, the control relay will be maintained in 
the position with its contacts 42 and 47 closed upon each 
other, the motor control relay coil 4a will be maintained 
energized and the motor M will continue to run. If the 
delivery of fluid should fall below the predetermined rate, 
either due to stopping of the motor for some unforeseen 
reason or exhaustion of fluid in the well cavity, the mer 
cury switch 39 will remain open for so long that the dis 
charging of the capacitors 54, which is of short duration, 
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6 
will be unable to maintain the relay coil 46 energized. 
When the coil 46 has been de-energized, the biasing spring 
44 will pull the relay arm 40 to the right so as to separate 
the contacts 42 and 47 and to close the contact 43 upon 
the contact 45. Separation or opening of the contacts 42 
and 47 will de-energize the motor relay coil 14a, thus 
stopping the motor M. 

Off Cycle Timer 
As previously stated, when delivery of pumped fluid 

at a predetermined average rate ceases, as for example in 
the event the well is pumped off, the control relay coil 46 
is de-energized and the relay arm 40 is pulled to the right 
by the spring 44 so as to open the contacts 42 and 47 and 
thus de-energize the motor relay coil 14a and stop the 
pump motor. This operation, including the movement of 
the relay arm 49 to the right with resultant engagement of 
the contacts 43 and 45, will bring about a rest period 
which has been assumed to be approximately four hours, 
determined by operation of the of cycle timer OCT. The 
off cycle timer is shown schematically in FIGURES 2 and 
5 as including a normally inoperative substantially con 
stant speed motor, which may be a synchronous electrical 
motor 55 transmitting drive through a reduction gear 56 
to a shaft 57 on which are mounted a timer motor control 
cam disk 53 and a test period operation control cam disk 
59. The timer motor control cam disk 58 is formed with 
a lobe 68 which extends a peripheral distance equivalent 
to seven minutes of the four hours required for the disk 
to make one complete revolution, the remainder of the 
disk periphery being equivalent to three hours and fifty 
three minutes. The test operation control cam disk 59 
is formed with a lobe 61 which is of a peripheral extent 
equivalent to five minutes of the four hour period re 
uired for a complete revolution of the cam disk 59, the 
remainder of the periphery being equivalent to three hours 
and fifty-five minutes. The cam lobes 66 and 61 are lo 
cated with their central portions in registry, so that the 
leading end of the lobe 60 in the direction of rotation 
indicated by the arrow is one minute in advance of the 
leading end of the lobe 68, and the trailing end of the lobe 
68 trails the trailing end of the lobe 6 by one minute. 
FIGURE 5 illustrates the relative positions of the parts 

just after normal pumping delivery has stopped and the 
arm 49 of the control relay CR has been pulled to the 
right and the contact 43 has engaged the contact 45. At 
this instant, the timer motor cam lobe 60 is disposed just 
beyond a cam follower 62 on a movable switch arm 63 
provided with a contact 64 adjacent to but disengaged 
from a relatively fixed contact 65. The contacts 64, 65 
constitute a timer motor switch, closing of which will start 
the timer motor 55 for initiating a rest period of definite 
extent followed by a test period under the control of the 
can disk 59 as will be described hereinafter. 

Closing of the control relay contacts 43 and 45 incident 
to stopping of the pump motor will complete a circuit to 
the timer motor 55 resulting in driving the cam disks 58 
and 59. Since the cam lobe 63 will be moved away from 
the follower 62 for a perica of three hours and fifty-three 
minutes, the synchronous motor 55 must be energized 
through a circuit independent of the timer motor switch. 
64, 65. This circuit includes, beginning with the line 
conductor 10, the conductor 20, the upper pole of the 
master switch 6, the fuse 2i, the conductor 22, the hour 
counter switch 17, the conductor 23, the lower pole of 
the selector switch 18, the conductors 24 and 48, the relay 
arm 48, the closed contacts 43 and 45, a conductor 66, a 
conductor 67, the timer motor 55, a conductor 68, the 
conductors 3 and 32, the lower pole of the master switch 
i6, and the line conductor 1. 

Operation of the timer motor 55 through the circuit 
just traced will eventually bring the cam lobe 60 into en 
gagement with the cam follower 62 for closing the timer 
motor switch 64, 65 so as to complete an independent cir 
cuit through the timer motor 55 and ensure that the 
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latter will continue to run until the cam disks 58 and 59 
have made a complete rotation and have been returned 
to the starting positions shown in FIGURE 5. This inde 
pendent circuit, closed by the switch 64, 65, includes the 
line conductor 10, the conductor 29, the upper pole of the 
master switch 16, the fuse 21 and conductor 22, the closed 
hour counter switch 17, the conductor 23 and lower pole 
of the selector switch 18, the conductors 24 and 25, a con 
ductor 69, the closed switch contacts 64 and 65, the con 
ductors 66 and 67, the timer motor 55, the conductors 
68,31 and 32, the lower pole of the master switch 6, and 
the line conductor 11. Thus, with the timer motor con 
trol switch 64, 65 closed, the motor 55 and cams 58 and 
59 are certain to be driven through the last seven minutes 
of the off cycle timer cycle to their starting positions, even 
though the control relay contacts 43 and 45 may be opened 
during this last seven minutes due to resumption of 
pumped fluid delivery in the test period next to be de 
scribed. W 

A testing switch means is operable for effecting opera 
tion of the driving motor M, irrespective of operation or 
non-operation of the cut-off relay CR, but only after the 
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of cycle timing motor 55 has been operating for a substan- . 
tial part of and less than its predetermined operating 
time. Beginning one minute after the timer motor switch 
64, 65 is first closed by the cam lobe 60, the testing cam 
lobe 61 will engage a cam follower 70 so as to move a 
contact 71 into engagement with a relatively fixed con 
tact 72 for closing a circuit through the motor control 
relay coil 14a and thereby operating the pump motor 
M throughout the test period, whether the test operation 
produces fluid delivery or not. This test operation circuit 
for energizing the motor control relay coil i4a includes 
the line conductor 10, the conductor 20 and upper pole 
of the master switch 16, the fuse 21 and conductor 22, 
the closed hour counter switch 17, the conductor 23 and 
lower pole of the selector switch 18, the conductors 24, 25 
and 69, the switch contacts 71 and 72, a conductor 73, the 
conductor 28, the upper pole of the selector switch 8, 
the conductor 29, the motor control relay coil 14a, the 
conductors 30, 31 and 32, the lower pole of the switch 
16, and the line conductor 1. 
With the relay coil 14a energized, the motor and 

pump will operate for five minutes under control of the 
off cycle timer test operation switch 71, 72, irrespective 
of whether or not pumped fluid delivery is resumed dur 
ing the testing period. If pumped fluid delivery has not 
been resumed at the end of the test period, opening of the 
switch contacts 71, 72 incident to travel of the cam lobe 
61 beyond the follower 70 will de-energize the motor con 
trol relay coil 14a in the testing operation circuit, and stop 
the motor and pump. If, however, pumped fluid delivery 
is resumed during the testing period, the check valve 
switch 39 will be closed in the manner previously de 
scribed, and the control relay coil 46 will thus be ener 
gized so as to attract the relay arm 40 toward the left and 
close the contacts 42 and 47, thereby re-establishing the 
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main control circuit previously traced for energizing the 
motor control relay coil 14a. In that event, the relay 
coil 14a will be energized by two closed circuits, one 
controlled by the engaged control relay contacts 42 and 
47, and the other controlled by the test switch contacts 
71 and 72. When the test switch contacts 7 and 72 are 
opened at the end of the predetermined five minutes test 
interval, the motor control relay coil 4a will remain 
energized under the control of the control relay contacts 
42 and 47. If, however, fluid pumping has not been 
resumed by the end of the testing period, the control re 
lay contacts 42 and 47 will not be engaged, and the 
opening of the test switch contacts 71 and 72 before 
stopping of the timing motor 55, restoring the test switch 
to its non-operated condition, will de-energize the motor 
relay coil 14a and stop the motor. In either case, the 
testing operation effecting means will be disabled and the 
off cycle timer motor 55 will be continued in operation 
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8 
for one minute following the opening of the test switch 
contacts 75 and 72 so that the off cycle timer mechanism 
will be returned to its starting position. 

If the pumping of fluid has not been resumed at the 
end of the testing period, the spring 44 will hold the 
contacts 43 of the control relay CR closed upon the con 
tact 45, so as to maintain the circuit through the timer 
motor 55 closed, and initiate a further rest period at the 
end of which there will be a further test period. 
The timing effected by the off cycle timer may be varied, 

for example by using interchangeable cam disks 58 and 
59 and having different cam lobe extents and/or by vary 
ing the speed of rotation of the cam disks. - 

Total Operational Period. Control 
The selector switch 8 is optionally settable for im 

posing the control of the predetermined hour counter HC 
on the system, as when the switch 8 is at the right as 
shown in FIGURE 2. With the switch 18 in this posi 
tion, the hour counter HC restricts the operation of the 
pump to a predetermined total time, including the time of 
operation during normal pumped fluid delivery with the 
control relay CR closed, and including also periods of 
testing operation when the control relay CR is opened 
and the pump is operating through the testing circuit 
which includes the switch contacts 71 and 72. A simple 
form of hour counter mechanism operable in this way is 
shown schematically in FIGURES 2 and 4 as including a 
synchronous motor 74 transmitting drive through a reduc 
tion gear 75 to a shaft. 76 equipped with a worm 77 in 
mesh with a toothed gear or disk 78. The disk 78 is 
equipped with a pointer and contact arm 79 which may 
be set in adjusted position relatively to the disk 78, for 
example by virtue of a frictional mounting of the arm 79 
on the disk 78. The arm 79 may be set in any desired 
position on an arcuate contact strip 80, the position of the 
arm being readily determined by reference to an hour 
scale 8. In operation, the disk 78 and arm 79 are 
driven counterclockwise from a selected starting position 
until the arm 79 moves off of the contact strip 80 to the 
Zero indication. The hour counter switch previously re 
ferred to generally as the switch 17 is constituted by the 
arm 79 and the strip 80. Since the hour counter switch 
17 is included in each of the several control circuits pre 
viously described, opening of the switch 17 will disable 
the system and stop operation of the pump motor Mir 
respective of the delivery of fluid from the well and ir 
respective of the off cycle timer control which, of course, 
is disabled by opening of the switch 17. 

Operation of the hour counter switch 17 is dependent 
upon rotation of the disk 78 and arm 79 by the synchron 
ous motor 74. The circuit for operating the hour counter 
motor 74 during pumped fluid delivery includes the line 
conductor 10, the conductor 20, the top pole of the master 
Switch 16, the fuse 21 and conductor 22, the hour counter 
Switch 17, the conductor 23 and lower pole of the selec 
tor Switch i8, the conductors 24 and 48, the relay arm 40, 
the contacts 42 and 47 and conductor 28, the top pole 
of the selector Switch 18, the conductor 29, a conductor 
82, the top pole of a double pole double throw switch 83 
which is closed at the left as shown in FIGURE 2, a con 
ductor 84, the hour counter motor 74, a conductor 85, 
the conductors 68, 31 and 32, the switch 16, and the line 
conductor i1. This circuit maintains the hour counter 
motor 74 in operation when the pump is delivering fluid 
and the control relay contacts 42 and 47 are engaged. 

If the contacts 42 and 47 are disengaged, as during the 
rest period following cessation of pump delivery, the 
circuit just traced will not maintain the hour counter 
motor 74 in operation. The hour counter motor 74 will 
nevertheless be operated through an independent circuit 
during all test periods effected by closing of the test 
Switches 71,72 whether pumping of fluid is resumed during 
the test period or not. This independent circuit includes 
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the line conductor 10, the conductor 20, the top pole of 
the master switch 26, the fuse 2i and conductor 22, the 
hour control switch 17 and conductor 23, the lower pole 
of the selector switch 18, conductors 24, 25 and 69, the 
closed test switch contacts 71 and 72, the conductors 73 
and 28, the top pole of the selector switch 18, conductors 
29 and 82, the top pole of the switch 83, the conductor 
84, the hour counter motor 74 itself, conductors 85, 68, 
31 and 32, the lower pole of the master switch 16, and 
line conductor 1. 

Since the hour counter motor 74 will operate when 
ever the pump motor is running, either during normal de 
livery of pumped fluid or during testing operations, the 
hour counter HC will limit the total accumulative time 
of operation of the motor M to the total of any separate 
periods of operation, either under pumped fluid delivery 
control or off cycle timer control. 

If desired, the hour counter HC control may be dis 
abled so that the pump will operate indefinitely as long 
as it delivers fluid. In order to condition the system 
for this optional operation, the double pole double throw 
switch 83 is closed upon its contacts at the right in FG 
URE 2 so as to shunt the hour counter switch 7. The 
shunt circuit will be provided by a conductor 36 leading 
from the conductor 22 through the lower pole of the 
switch 83 to a conductor 87 connected to the conduc 
tor 23. 

Optional Manual Control 
Completely manually controlled operation may be ob 

tained by setting the switch 83 to the right, and setting 
the selector switch 18 to the left. With the switches i8 
and 83 so positioned, the relay coil 14a will be energized 
by a circuit including the line conductor 10, the conductor 
20, the top pole of the master switch 16, the fuse 2 and 
conductors 22 and 86, the lower pole of the switch 83, 
the conductors 87 and 23, the lower pole of the selector 
switch 18, a conductor 88, the conductor 29 and relay 
coil 4a, the conductors 36, 3 and 32, the lower pole 
of the master switch 16, and the line conductor 11. 
A further alternative operation for which the system 

may be readily conditioned is that of running the pump 
motor M for a predetermined number of hours without 
being subject to the control by pumped fluid delivery or 
the off cycle timer. For effecting such an operation, 
the switch 83 is set to the left as shown in FIGURE 2, 
and the switch 8 is also set to the left, oppositely from 
the position shown in FIGURE. 2. The hour timer 
switch 17 will be set according to the time of operation 
required. With the switches i7, 18 and 83 so positioned, 
a circuit for energizing the pump relay coil 4a will in 
clude the line conductor 10, the conductor 20, the top 
pole of the master switch 16, the fuse 21 and conductor 
22, the hour control switch 17, the conductor 23, the 
lower pole of the selector switch 18, conductors 88 and 
29, the pump relay coil 14a itself, the conductors 30, 
31 and 32, the lower pole of the master switch 16, and 
the conductor 11. 
The circuit just traced will maintain the pump in 

operation until the hour counter switch 17 is opened. 
In order that the switch 17 may be opened at the con 
clusion of a desired fixed period of pump operation, the 
hour counter motor 74 must operate. The circuit for 
operating the motor 74 throughout the fixed period of 
pump operation includes the line conductor 10, the con 
ductor 20, the top pole of the master switch 6, the 
fuse 2; and conductor 22, the hour counter switch 17, 
the conductor 23, the lower pole of the selector switch 
18 which is positioned at the left, conductors 88, 29 and 
82, the top pole of the switch 83, the conductor 84, 
the timer motor 74 itself, conductors 85, 68, 31 and 32, 
the lower pole of the master switch 6, and the line con 
ductor 11. When this circuit is broken by opening of 
the hour counter switch 7, the timer motor 74 will stop 
as will the pump motor M. 
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The operating conditions current in the several cir 

cuits are indicated, for example, by pilot lights 89 lighted 
when the pump control relay 14a is closed, 90 when the 
control relay coil 46 is energized through the check 
valve switch 39, and 91 when the off cycle timer motor 
is in operation. 

Summary of Operation 
The several modes of operation to which a system em 

bodying the invention may be adapted have been ex 
plained in the foregoing description of the system. A 
résumé of the several modes of operation may, however, 
be of assistance. 
Under normal operating conditions, that is when the 

pump is delivering fluid at a predetermined average rate, 
the master switch 16 is closed, the switch 83 is closed to 
the left, the selector switch 8 is closed to the right, and 
the hour counter arm 79 is closed on the contact strip 80 
at a point dependent upon the required number of total 
hours of operation of the pump. Starting of the pump 
will be effected by closing the starter switch 19, which 
will energize the pump relay coil 14a through a circuit 
independent of the control relay CR and the of cycle 
timer. As soon as the pump starts to deliver fluid, the 
control relay contacts 42 and 47 will be engaged so as 
to maintain the pump control relay 14a energized through 
a circuit independent of the starting switch 19, which may 
be opened as soon as fluid delivery begins. 

If fluid delivery ceases or falls below a predetermined 
rate, cut-off means including the control relay contacts 
42 and 47 will be operated, thereby de-energizing the 
pump control relay coil 14a and stopping the pump. Co 
incidentally with the stopping of the pump, the off cycle 
timer motor will begin to run in response to closing of 
the control relay contacts 43 and 45. At the end of a 
rest period, the off cycle timer will automatically ener 
gize the motor control relay coil 14.a for a predetermined 
interval to re-start the motor M and effect a test oper 
ation of the pump. If, during the rest period, sufficient 
fluid has seeped through the well cavity to enable the 
pump to deliver during the test period, the control relay 
CR will again be operated to maintain the pump in op 
eration as long as fluid is delivered. If, however, pump 
ing is not resumed during the test period, the of cycle 
timer will de-energize the pump relay coil 14a at the end 
of the test period and a further rest period will ensue. 

en the system is conditioned for normal operation 
as explained immediately above, the hour counter HC 
will limit the total accumulated periods of operation of 
the pump to a pre-selected number of hours. If it is 
desired to eliminate the predetermined total hour control, 
the Switch 83 is set to the right so as to shunt the hour 
control switch 17. 
For operating the pump under completely manual con 

trol, the Switch 83 is set to the right and the selector 
Switch 18 is set to the left, causing the motor control re 
lay coil 14a to be energized independently of whether or 
not fluid is being pumped. 
For effecting manual controlling, modified by being 

limited to a predetermined number of hours of oper 
ation, the Switch 83 is set to the left, the hour control 
Switch. 7 is set for the desired period of operation, and 
the Selector Switch 18 is set to the left, that is oppositely 
to its FIGURE 2 position. 
The System described and shown in the drawings is 

preferred, but it is intended that the disclosure be illus 
trative rather than definitive, the invention being defined 
in the claims. 

I claim: 
1. A System for controlling the operation of a well 

pumping installation including a pump, a motor for oper 
ating said pump and a pumped fluid delivery conduit, 
Said System comprising normal operation effecting 
means operatively connected to said motor and being re 
Sponsive to predetermined flow of pumped fluid through 
said delivery conduit for maintining said motor in oper 
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ation; cut-off means including an element movably 
mounted in said fluid delivery conduit in contact with 
fluid flowing therethrough and being immediately mov: 
able in response to discontinuance of Said predetermined 
flow, and a cut-off device positively mechanically con 
nected to said element and being movable simultaneously 
therewith immediately in response to discontinuance of 
said predetermined flow for overriding said normal oper 
ation effecting means and stopping said motor immedi 
ately; and means connected to said motor for automati 
cally re-starting said motor at the end of a definite pre 
determined period of time following stopping of Said 
motor by said cut-off means. 
2. A system for controlling the operation of a well 

pumping installation including a pump, a motor for op 
erating said pump and a pumped fluid delivery conduit, 
said system comprising normal operation effecting means 
operatively connected to said motor and being responsive 
to predetermined flow of pumped fluid through said 
delivery conduit for maintaining said motor in operation; 
cut-off means including an element movably mounted in 
said fluid delivery conduit in contact with fluid flowing 
therethrough and being immediately movable in response 
to discontinuance of said predetermined flow, and a cut 
off device positively mechanically connected to said ele 
ment and being movable simultaneously therewith imme 
diately in response to discontinuance of said predetermined 
flow for overriding said normal operation effecting means 
and stopping said motor immediately; and testing means 
operatively connected to said motor for automatically re 
starting said motor at the end of a definite predetermined 
period of time following stopping of said motor by said 
cut-off means and for maintaining said motor operating 
under control of said testing means for only a predeter 
mined interval at the end of which said motor will be 
stopped if the predetermined flow of pumped fluid has not 
been resumed. - 

3. A system for controlling the operation of a well 
pumping installation including a pump, a motor for op 
erating said pump and a pumped fluid delivery conduit, 
said system comprising normal operation effecting means 
operatively connected to said motor and being responsive 
to predetermined flow of pumped fluid through said 
delivery conduit for maintaining said motor in operation; 
cut-off means operatively connected to said motor and 
being immediately responsive to discontinuance of said 
predetermined flow for overriding said normal operation 
effecting means and stopping said motor immediately; 
means operatively connected to said motor for auto 
matically re-starting said motor at the end of a definite 
predetermined period of time following stopping of said 
motor by said cut-off means; and means operatively con 
nected to said motor and being operable for overriding said 
normal operation effecting means for limiting the total 
period of operation of said motor to a preselected aggre 
gate time period. - 

4. A system for controlling the operation of a well 
pumping installation including a pump, a motor for op 
erating said pump and a pumped fluid delivery conduit, 
said system comprising normal operation effecting means 
operatively connected to said motor and being responsive 
to predetermined flow of pumped fluid through said 
delivery conduit for maintaining said motor in operation; 
cut-off means operatively connected to said motor and 
being immediately responsive to discontinuance of said 
predetermined flow for overriding said normal operation 
effecting means and stopping said motor immediately; 
testing means operatively connected to said motor for 
automatically re-starting said motor at the end of a definite 
predetermined period of time following stopping of said 
motor by said cut-off means and for maintaining said 
motor operating under control of said testing means for 
only a predetermined interval at the end of which said 
motor will be stopped if the predetermined flow of pumped 
fluid has not been resumed; and means operatively con 
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12 
nected to said driving motor and being operable for over 
riding said normal operation effecting means and said test 
ing means for limiting the total period of operation of 
said motor, whether under control of said normal opera 
tion effecting means alone, or said normal operation means 
and said testing means in sequence, to a preselected aggre 
gate time period. 

5. A system for controlling the operation of a well 
pumping installation including a pump, a driving motor 
for operating said pump and a pumped fluid delivery con 
duit, said system comprising normal operation effecting 
imeans operatively connected to said driving motor and 
being responsive to predetermined flow of pumped fluid 
through said delivery conduit for maintaining said driv 
ing motor in operation; cut-off means including an ele 
ment movably mounted in said fluid delivery conduit in 
contact with fluid flowing therethrough and being immedi 
ately movable in response to discontinuance of said pre 
determined flow, and a cut-off device positively mechani 
cally connected to said element and being movable simul 
taneously therewith immediately in response to discon 
tinuance of said predetermined flow for overriding said 
normal operation effecting means and stopping said driv 
ing motor immediately; and an off cycle timer operative 
ly connected to said driving motor for automatically re 
starting said driving motor at the end of a definite pre 
determined period of time following stopping of said 
driving motor by said cut-off means and for maintain 
ing said driving motor operating for only a predetermined 
interval at the end of which said driving motor will be 
stopped if the predetermined flow of pumped fluid has not 
been resumed, said off cycle timer comprising a normally 
inoperative timing motor, off cycle timer starting means 
operatively connected to and being operable in response 
to operation of said cut-off means for rendering said 
timing motor operative, testing operation effecting means 
operatively connected to said driving motor and said tim 
ing motor and being operable in time with said timing 
motor for effecting operation of said driving motor, and 
means operatively connected to and being operable by 
said timing motor after a predetermined interval of opera 
tion thereof for disabling said testing operation effecting 
means. 

6. A system for controlling the operation of a well 
pumping installation including a pump, a driving motor 
for operating said pump and a pumped fluid delivery con 
duit, said system comprising normal operation effecting 
means operatively connected to said driving motor and 
being responsive to predetermined flow of pumped fluid 
through said delivery conduit for maintaining said driving 
motor in operation; cut-off means including an element 
movably mounted in said fluid delivery conduit in con 
tact with fluid flowing therethrough and being immedi 
ately movable in response to discontinuance of said pre 
determined flow, and a cut-off device positively mechan 
ically connected to said element and being movable simul 
taneously therewith immediately in response to discon 
tinuance of said predetermined flow for overriding said 
normal operation effecting means and stopping said driv 
ing motor immediately; and an off cycle timer operatively 
connected to said driving motor for automatically re 
starting said driving motor at the end of a definite pre 
determined period of time following stopping of said 
driving motor by said cut-off means and for maintaining 
said driving motor operating for only a predetermined 
interval at the end of which said driving motor will be 
stopped if the predetermined flow of pumped fluid has 
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not been resumed, said off cycle timer comprising a nor 
mally inoperative timing motor, off cycle timer starting 
means operatively connected to and being operable in 
response to operation of said cut-off means for rendering 
Said timing motor operative, electrical switch means oper 
atively connected to said driving motor and said timing 
notor and being operated in time with said timing motor 
for effecting operation of said driving motor, and means 
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operatively connected to and being operable by said tim 
ing motor after a predetermined interval of operation 
thereof for restoring said switch means to its non-operated 
condition for discontinuing the operation of said driving 
motor under the control of said electrical switch means. 

7. A system for controlling the operation of a well 
pumping installation including a pump, a driving motor 
for operating said pump and a pumped fluid delivery con 
duit, said system comprising normal operation effecting 
means operatively connected to said driving motor and 
being responsive to predetermined flow of pump fluid 
through said delivery conduit for maintaining said driving 
motor in operation; cut-off means operatively connected 
to said driving motor and being immediately responsive 
to discontinuance of said predtermined flow for over 
riding said normal operation effecting means and Stop 
ping said driving motor immediately; and an off cycle 
timer operatively connected to said driving motor for 
automatically re-starting said driving motor at the end 
of a definite predetermined period of time following stop 
ping of said driving motor by said cut-off means and for 
maintaining said driving motor operating for only a pre 
determined interval at the end of which said driving motor 
will be stopped if the predetermined flow of pumped fluid 
has not been resumed, said off cycle timer comprising a 
normally inoperative electrical timing motor, a first switch 
means operatively connected to said said cut-off means 
and said timing motor and being operable in response to 
operation of said cut-off means for starting said timing 
motor, a second switch means operatively connected to 
said timing motor and being operable by said timing 
motor for maintaining said timing motor in operation for 
a predetermined time, and third electrical switch means 
operatively connected to said timing motor and said driv 
ing motor and being operable by said timing motor for 
effecting operation of said driving motor during operation 
of said timing motor and for a period less than said 
predetermined time of operation of said timing motor. 

8. A system for controlling the operation of a well 
pumping installation including a pump, a driving motor 
for operating said pump and a pumped fluid delivery con 
duit, said system comprising normal operation effecting 
means operatively connected to said driving motor and 
being responsive to predetermined flow of pumped fluid 
through said delivery conduit for maintaining said driv 
ing motor in operation; cut-off means operatively con 
nected to said driving motor and being immediately re 
sponsive to discontinuance of said predetermined flow 
for overriding said normal operation effecting means 
and stopping said driving motor immediately; and an off 
cycle timer operatively connected to said driving motor 
for automatically re-starting said driving motor at the 
end of a definite predetermined period of time following 
stopping of said driving motor by said cut-off means and 
for maintaining said driving motor operating for only a 
predetermined interval at the end of which said driving 
motor will be stopped if the predetermined flow of pumped 
fluid had not been resumed, said of cycle timer compris 
ing a normally inoperative electrical timing motor, a first 
switch means operatively connected to said cut-off means 
and said timing motor and being operable in response to 
operation of said cut-off means for starting said timing 
motor, a second Switch means operatively connected to 
said timing motor and being operable by said timing 
motor for maintaining said timing motor in operation for 
a predetermined time, and third electrical switch means 
operatively connected to said timing motor and said driv 
ing motor and being operable by said timing motor only 
after said timing motor has been operating for a sub 
stantial part of and less than its said predetermined oper 
ating time for effecting operation of said driving motor 
irrespective of the operation of said cut-off means. 

9. A system for controlling the operation of a well 
pumping installation including a pump, a driving motor 
for operating said pump and a pumped fluid delivery con 
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4. 
duit, said system comprising normal operation effecting 
means operatively connected to said driving motor and 
being responsive to predetermined flow of pumped fluid 
through said delivery conduit for maintaining said driv 
ing motor in operation; cut-off means operatively con 
nected to said driving motor and being immediately re 
sponsive to discontinuance of said predetermined flow for 
overriding said normal operation effecting means and 
stopping said driving motor immediately; and an off 
cycle timer operatively connected to said driving motor 
for automatically re-starting said driving motor at the 
end of a definite predetermined period of time following 
stopping of said driving motor by said cut-off means and 
for maintaining said driving motor operating for only a 
predetermined interval at the end of which said driving 
motor will be stopped if the predetermined flow of pumped 
fluid has not been resumed, said off cycle timer comprising 
a normally inoperative electrical timing motor, a first 
switch means operatively connected to said cut-off means 
and said timing motor and being operable in response to 
operation of said cut-off means for starting said timing 
motor, a second switch means operatively connected to 
said timing motor and being operable by said timing motor 
for maintaining said timing motor in operation for a pre 
determined time, third electrical switch means operatively 
connected to said timing motor and said driving motor 
and being operable by said timing motor after the latter 
has been operating for the greater part of and less than 
its said predetermined operating time for re-starting said 
driving motor irrespective of the operation of said cut-off 
means, and means operatively connected to said timing 
motor and said third electrical switch means and being 
operable by said timing motor before stopping thereof for 
restoring said third electrical switch means to its non 
operated condition. 

10. A system for controlling the operation of a well 
pumping installation including a pump, a driving motor 
for operating said pump and a pumped fluid delivery con 
duit, said system comprising normal operation effecting 
means operatively connected to said driving motor and 
being responsive to predetermined flow of pumped fluid 
through said delivery conduit for maintaining said driv 
ing motor in operation; cut-off means operatively con 
nected to said driving motor and being immediately re 
Sponsive to discontinuance of said predetermined flow 
for overriding said normal operation effecting means and 
stopping said driving motor immediately; and an off 
cycle timer operatively connected to said driving motor 
for automatically re-starting said driving motor at the end 
of a definite predetermined period of time following stop 
ping of Said driving motor by said cut-off means and for 
maintaining said driving motor operating for only a pre 
determined interval at the end of which said driving motor 
will be stopped if the predetermined flow of pumped fluid 
has not been resumed, said off cycle timer comprising a 
normally inoperative timing motor, a first switch means 
operatively connected to said cut-off means and said tim 
ing motor and being operable in response to operation 
of said cut-off means for starting said timing motor, a 
Second Switch means operatively connected to said timing 
motor and being operable by said timing motor for dis 
continuing the operation of said timing motor at the end 
of a predetermined time of operation of said timing motor, 
a third Switch means operatively connected to said timing 
motor and said driving motor and being operable by said 
timing motor between the operations of said first and sec 
ond Switch means for effecting operation of said driving 
motor, and means operatively connected to said timing 
motor and being operable after operation of said third 
Switch means and before operation of said second switch 
means for discontinuing the operation of said driving 
motor under control of said of cycle timer. 

11. A System for controlling the operation of a well 
pumping installation including a pump, a driving motor 
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for operating said pump and a pumped fluid delivery con 
duit, said system comprising normal operation effecting 
means operatively connected to said driving motor and 
being responsive to predetermined flow of pumped fluid 
through said delivery conduit for maintaining said driving 
motor in operation; cut-off means operatively connected 
to said driving motor and being immediately responsive 
to discontinuance of said predetermined flow for over 
riding said normal operation effecting means and stopping 
said driving motor immediately; and off cycle timer oper 
atively connected to said driving motor for automatically 
re-starting said driving motor at the end of a definite pre 
determined period of time following stopping of said 
driving motor by said cut-off means and for maintaining 
said driving motor operating for only a predetermined 
interval at the end of which said driving motor will be 
stopped if the predetermined flow of pumped fluid has not 
been resumed, said off cycle timer comprising a normally 
inoperative timing motor, off cycle timer starting means 
operatively connected to and being operable in response 
to operation of said cut-off means for rendering said tim 
ing motor operative, testing operation effecting means 
operatively connected to said driving motor and said tim 
ing motor and being operable in time with said timing 
motor for effecting operation of said driving motor, and 
means operatively connected to and being operable by 
said timing motor after a predetermined interval of opera 
tion thereof for disabling said testing operation effecting 
means; and means operatively connected to said driving 
motor and being operable for overriding said normal 
operation effecting means and said off cycle timer for 
limiting to a preselected time period the total period of 
operation of said driving motor, whether under control 
of Said normal operation effecting means alone, or under 
control of said normal operation effecting means and said 
of cycle timer in sequence. 

'12. A system for controlling the operation of a well 
pumping installation including a pulsating delivery pump, 
a motor for operating said pump and a pumped fluid 
delivery conduit, said system comprising means includ 
ing an electrical relay having a coil and being adapted 
when said coil is energized to effect operation of said 
motor and when said coil is de-energized to stop said 
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motor; a switch in circuit with said relay coil; means op- - 
eratively connected to said fluid delivery conduit and to 
said switch and being responsive to fluid delivery pulses 
due to pulsating delivery by said pump for closing and 
opening said switch; and electrical capacitor means in 
circuit with said switch and said relay coil for storing 
electrical charges when said switch is closed and for dis 
charging to said relay coil when said switch is open 
whereby to maintain said relay coil energized and said 
motor in operation between fluid delivery pulses when 
said switch is open. 

13. A system for controlling the operation of a well 
pumping installation including a pulsating delivery pump, 
a motor for operating said pump and a pumped fluid de 
livery conduit, said system comprising means including an 
electrical relay having a coil and being adapted when said 
coil is energized to effect operation of said motor and 
when said coil is de-energized to stop said motor; an 
A.C. electrical power source; a switch in circuit with said 
relay coil and said power source; means operatively con 
nected to said fluid delivery conduit and to said Switch 
and being responsive to fluid delivery pulses due to pull 
sating delivery by said pump for closing and opening 
said switch; a rectifier in said circuit; and electrical ca 
pacitor means connected in said circuit between said recti 
fier and said relay coil and shunting said relay coil for 
storing electrical charges when said switch is closed and 
for discharging to said relay coil when said Switch is open 
whereby to maintain said relay coil energized and said 
motor in operation between fluid delivery pulses when 
said switch is open. 

14. A system for controlling the operation of a well 
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6 
pumping installation including a pulsating delivery pump, 
a motor for operating said pump and a pumped fluid de 
livery conduit, said system comprising means including an 
electrical relay having a coil and being adapted when 
said coil is energized to effect operation of said motor 
and when said coil is de-energized to stop said motor; a 
first switch in circuit with said relay coil; means opera 
tively connected to said fluid delivery conduit and to said 
switch and being responsive to fluid delivery pulses due 
to pulsating delivery by said pump for closing and open 
ing said first switch; electrical capacitor means in cir 
cuit with said first switch and said relay coil for storing 
electrical charges when said first switch is closed and for 
discharging to said relay coil when said first switch is 
open whereby to maintain said relay coil energized and 
said motor in operation between fluid delivery pulses 
when said switch is open, said relay coil being de-ener 
gized after discharging of said capacitor means there 
through unless said discharging is followed by closing 
of said first switch before complete discharging of said 
capacitor means; an off cycle timer motor; a second switch 
operatively connected to said relay coil and to said off 
cycle timer motor and being operable in response to de 
energizing of said relay coil for starting said off cycle 
timer motor; a third switch operatively connected to said 
off cycle timer motor and being operable by said off 
cycle timer motor for continuing said off cycle timer mo 
tor in operation for a predetermined interval after hav 
ing been started by operation of said second switch; and 
a fourth switch operatively connected to said off cycle 
timer motor and to said relay coil and being operable 
by said off cycle timer motor after a predetermined period 
of operation thereof for energizing said relay coil for 
a test period independently of said first switch and said 
capacitor means and for discontinuing its energizing effect 
on said relay coil at the end of said test period. 

15. A system for controlling the operation of a well 
pumping installation including a pulsating delivery pump, 
a motor for operating said pump and a pumped fluid 
idelivery conduit, said system comprising means includ 
ing an electrical relay having a coil and being adapted 
when said coil is energized to effect operation of said 
motor and when said coil is de-energized to stop said 
motor; a switch in circuit with said relay coil; means op 
eratively connected to said fluid delivery conduit and to 
said switch and being responsive to fluid delivery pulses 
due to pulsating delivery by said pump for closing and 
opening said switch; electrical capacitor means in circuit 
with said switch and said relay coil for storing electrical 
charges when said switch is closed and for discharging to 
said relay coil when said switch is open whereby to main 
tain said relay coil energized and said motor in operation 
between fluid delivery pulses when said switch is open, 
said relay coil being de-energized after discharging of said 
capacitor means therethrough unless said discharging is 
followed by closing of said switch before complete dis 
charging of said capacitor means; and an off cycle timer 
operatively connected to said motor and to said relay coil 
for automatically re-starting said motor at the end of a 
definite predetermined period of time following de-ener 
gizing of said relay coil and for maintaining said motor 
operating for a predetermined test period irrespective of 
the energized or de-energized condition of said relay coil 
during said test period. 

16. A system for controlling the operation of a well 
pumping installation including a pump, a motor for op 
erating said pump and a pumped fluid delivery conduit, 
said system comprising normal operation effecting means 
operatively connected to said motor and being respon 
sive to predetermined flow of pumped fluid through said 
delivery conduit for maintaining said motor in opera 
tion; cut-off means operatively connected to said motor 
and being immediately responsive to discontinuance of 
said predetermined flow for overriding said normal op 
eration effecting means and stopping said motor immedi 



8,091,179 
17 

ately; testing means operatively connected to said motor 
operable automatically at the end of a definite predeter 
mined rest period following stopping of said motor by 
said cut-off means, during which rest period said motor 
and said pump are not operating, for starting said motor; 
and timing means included in said testing means and 
being operable at the end of a predetermined interval 
of test operation of said motor and pump for rendering 
said testing means inoperative. 
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