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.This invention relates to a system for operat 
ing and controlling an oil well pump. 
vAfter an oil well has been pumped o? a num 

ber of times, it usually becomes necessary to oper 
ate the pump only intermittently or for periods 
of moderate duration in alternation with idle 
intervals of sufficient duration to allow replenish 
ment of the oil pool at the bottom of the well. 
Common practice in the oil ?elds is to control the 
operation of the motors of such pumps by time 
switch clocks in such manner that the pumps will 
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start in operation at certain times, continue in ~ 
operation for definite periods, stop at certain 
times, remain idle for de?nite periods, and again 
resume operation at certain times. Predeter 
mination of the durations of the periods of pump 
ing and idleness is largely a matter of guess work. 
For example, if it be assumed that a well can be 
pumped oil in about two hours, and that about 
three hours is required for replenishment of the 
oil pool at the bottom of the well, then the time 
switch clock is set to allow operation of the pump 
for two hour periods in alternation with three 
hour periods of idleness. 
Such a practice is uneconomical and otherwise 

objectionable because it entails continuous motor 
operation of the pump for de?nite time periods, 
regardless of the actual time required for pump 
ing oil the well, and also regardless of possible 
breakage of the pump rod or its suspension cable. 
Deep in the ground, usually anywhere between 
2,000 to 15,000 feet, the oil pool may at times con 
tain more oil than the pump can pump out in its 
limited working period. Every time the pump 
stops before it has pumped off the well means lost 
production. Assuming that it does pump out all 
i‘- oil from the pool before it stops, and then 
stands idle for two or three hours, the flow of oil 
from surrounding earth strata to the pool might 
reach its maximum level in an hour or two, or 
long before the pump can start again; in which 
event there is unnecessary idleness and again a 
loss of production. ' On the other hand, if the 
iiow of oil to the pool is relatively slow, the sup 
ply of oil to the pump while operating may cease 
long before the termination of its predetermined 
working period; nevertheless the motor will keep 
on working, which is likely to cause damage to the 
pump. Again, in event of breakage of the pump 
rod‘or its suspension cable, the motor will con 
tinue in operation, with possibility of damaging 
transmission machinery. 
With the motor controlling equipment com 

monly used in connection with‘ oil well pumps, 
there being no automatic control to stop the mo- - 
tors when the wells have been pumped off, and 
attendants being busy with numerous pumps to 
look after, pumping units are sometimes left run~ 
ning for prolonged periods or for hours when not 
pumping any oil, which is a very undesirable con~ 
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dition. The only way the attendants have for 
determining when a well has been pumped off is 
to make a test by opening a tap-off in the upper 
end of the discharge pipe from the pump. If oil 
is being pumped from the well, it will discharge 
from the opened tap; whereas if the well has been 
pumped o?' there will be no discharge from the 
tap, due to the lowering of the oil column in the 
pump discharge pipe by settlement and back leak- ' 
age through the pump. After it has been ascer 
tained in this manner that a well has been 
pumped off, an attendant can stop the pump by 
opening a hand switch in the motor controlling 
circuit; but for lack of prompt discovery of the 
need for stopping, because of inattention or ab 
sence of busy attendants, the pump may be left 
running for an objectionably long period while 
not pumping oil; and, furthermore, the stopping 
of thepump by breaking the motor controlling 
circuit necessitates resetting of the time switch 
clock for controlling the time of starting and dur 
ation of the next pumping operation. 
A need therefore exists in the oil ?elds for a 

means for controlling the operation of oil well 
pumps in such manner that the durations of their 
pumping periods will be substantially or approxi 
mately in accordance with the actual time periods 
required for the pumping off of the wells; or, in 
other words, a need exists for a means of control 
whereby an oil well pump can continue in opera 
tion so long as it is pumping oil, but will auto 
matically stop when it has pumped off the oil, or 
for breakage, in response to cessation of discharge 
of oil from the pump. ' 

Objects of the present invention are to provide 
practicable means for controlling the motor of 
an oil well pump to stop automatically when the 
pump has ceased to pump oil‘; and, more speci? 
cally, to provide a controlling system whereby the 
pump motor will be caused to operate continu 
ously for periods of inde?nite duration, while 
pumping of!‘ oil, in alternation with idle periods 
of predetermined duration; always stopping when 
or soon after the well has been pumped oil’, sus 
pending operation for a predetermined time in 
terval, and then automatically resuming opera 
tion. 
The invention will be best understood by 

reference to an illustrative embodiment thereof 
shown inthe accompanying drawings, wherein: 

Fig. 1 is a diagrammatic representation of one 
practicable apparatus comprising a motor driven 
oil well pump and controlling system therefor 
embodying the invention. ‘ 

Fig. 2 is a face View of a time switch clock em 
ployed in the motor controlling system. 
Fig. 3 is an enlarged diagrammatic represen 

tation of the motor controlling system embodied 
in Fig. l. 



~belt driven from the 

2 
Fig. 4 is a diagrammatic representation of an 

other embodiment of the invention. 
In the drawings, I denotes the casing of an oil ' 

well from which oil is pumped through the pipe 2 
by a pump 3 operating in the lower end of the 
well. A valved tap connection 4 with the pipe 2 
enables one to ascertain whether or not the oil 
is being pumped. Upon opening the valve of this 
connection, oil will discharge therefrom if the 
pump is receiving and pumping oil. The oil 
pumped and raised through the pipe 2 discharges 
through a delivery conduit 5 to a storage tank 6. 
Usually a number of oil wells deliver to the same 
storage tank or to a common header leading 
thereto. In the delivery conduit is a check valve 
1 opening in the direction of how. Between the 
check valve and the well, the delivery conduit in 
cludes a closed ?oat tank I containing a float I 
for operating movable contacts of a switching 
means hereinafter referred to. 
As will be understood by those familiar with 

the art, a conventional oil well pump is a long 
barreled pump of the lift type which sucks oil 
through a strainer from the pool at the bottom 
of the well and lifts it through the pipe-2 extend 
ing through the well casing; the pump piston 
being raised and lowered by a suspended pump. 
rod. In the drawings, I0 designates the pump 
rod having a stop head I I to limit the downward 
movement of the rod and to prevent it from drop 
ping into the well in case of breakage of a sus 
pension cable. The pump rod is suspended by 
the cable I2 attached by the cable anchor I2 to 
the cable head I4 on the rocking walking beam I5 
pivoted at I6 to the supporting post I1 and 
counterbalanced by the counterweight It. The 
pump rod is raised and lowered by the operation 
of the walking beam to which rocking movement 
is communicated through the connecting rod I! 
by the crank 20 operated through reducing gear 
ing (not shown) contained in the gear box H and 

driven shaft of an electric 
motor 22. A multiple V-belt transmission for 
driving the gearing from the motor is indicated 
at 23. All of the parts thus far described may 
be of conventional or any approved construction. 

It is desired to control the pump motor 22 to 
start at a given time and to continue in opera 
tion until the pump ceases to discharge oil, as 
when the well has been substantially pumped 
off; then automatically to stop and to remain idle 
for a predetermined time interval; then auto 
matically to resume operation and again to con 
tinue in operation until the pump again ceases 
to discharge oil; and so on inde?nitely, always 
stopping in response to cessation of the pumping 
of oil, and resuming operation only after approxi 
mately a predetermined time interval of su?lcient 
duration to allow replenishment of the oil pool at 
the bottom of the well. It is further desired to 
employ in the motor controlling system a time 
switch clock of a type by which the durations of 
the periods of idleness of the motor can be vari 
ably predetermined at will; and to utilize a type 
of such device substantially identical to that com 
monly employed in the oil ?elds for the different 
purposes of controlling the motor to operate for 
definite time intervals in alternation with de?nite 
periods of idleness. The electric system of con 
trol including such time switch clock will now 

be described. 
At 25 is indicated an automatic switch for 

closing and opening an electric circuit for con 
trolling the pump motor, sald circuit in this in 
stance being the motor operating circuit. The 

2,310,494 
pump motor 22 may be an electric motor of any 
suitable type for the wor . A three phase alter 
nating current motor is shown for example, this 
being the type of electric motor commonly em 
ployed for operating an oil well pump. The 

’ switch 2! is therefore represented as a three pole 
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contactor for connecting the motor circuit con 
ductors 2| with the corresponding mains 21 from 
a source of power or generator of triphase alter 
nating current. A solenoid employed for oper 
ating the switch is indicated by the solenoid 
winding 28 and its movable armature 29. The 
switch may be spring actuated to position to hold 
the motor circuit open. When the solenoid is 
energized. the switch closes the motor circuit, and 
the motor will start and operate the pump so long 
as the solenoid remains energized. vUpon de 
energization of the solenoid, the switch will auto?’ 
matically assume position to open the motor cir 
cuit, stopping the operation of the pump. ' 
The automatic switch 25 is a part of a pump 

motor controlling system including a time switch’ 
clock under control of the float O in the float tank 
I. This system may be actuated by current de 
rived from any appropriate source, with which 
the system can be connected by closing a hand 
switch ll (Fig. l) which for convenience will be 
referred to as the main switch, to distinguish 
from the various other switches of the system. 
Said main switch 20 is represented as a two pole 
knife switch, the poles of which are connected 
through suitable fuses with the terminals II and 
I2 of the motor controlling system. In Fig. 3 
the main switch is not shown, but its poles con 
nected with the system terminals II and 22 are 
indicated therein by the reference characters 
II‘ and 32'. Saldterminals II and 32 may be 
referred to as the main switch terminals. when 
the main switch 20 is closed, said terminals II 
and 22 are connected with the wires or conduc 
tors II representing the opposite sides of any 
appropriate energizing circuit, which may be, 
for example, a branch from an ordinary house 
lighting circuit for 120 or 240 volts alternating 

current. _ 
Referring again to the automatic switch 2! for 

opening and closing the circuit of the pump mo 
tor 22, the solenoid 2| for operating said switch 
2| is connected at one side through the conduc 
tor 2‘ with the main switch terminal 3|, and 
at the other side through the conductors 3! and 
II with contacts of the time switch clock, through 
which connection is intermittently made wi 
the other main switch terminal 32 as here! - 
after explained. - 
Forming a part of the motor controlling sys 

tem, a time switch clock having contacts which 
can be selectively adjusted, whereby the circuit 
controlled by the clock can be maintained open 
for periods of predetermined durations in alter 
nation with the periods of closure of such cir 
cuit, is diagrammatically represented in the 
drawings, the face of the clock being shown in 
Fig. 2 and the mechanism and electrical connec 
tions thereof in Fig. 3. The particular time 
switch clock selected for illustration, and so dia 
grammatically represented, is or may be substan 
tially identical in construction to those now em 
"ployed in the oil ?elds for controlling a motor 
to operate for de?nite time periods in alterna- - 
tion with de?nite periods of idleness; but in the 
controlling system of the present invention the 
clock is so electrically connected and controlled 
that it operates quite differently from those now 



so employed, and for the distinctive new function 
. hereinbefore indicated. 

This time switch clock comprises a revolving 
contactor 40 and an annular series of stationary 
contacts 4| arranged according to time divisions 
of an ordinary clock dial, in this'instance being 
arranged at angular positions corresponding to 
the hour and quarter hour divisions of a clock 
dial. In Fig. 1 only the contacts 4| at the hour 
divisions are shown, while in Fig. 3 all of the con 
tacts 4| are shown. Said contacts 4| are in a 
plane away from the path of revolution of the 
revolving contactor, but any one or more of them 
can be moved to position to be contacted by the 
revolving contactor in the course oi‘ its revolu 
tion. 
A substantial period of time is consumed by 

the movement of the revolving contactor past 
and in contact with any oi’ the contacts 4| which 
it may engage, and, if two adjacent contacts 4| 
are positioned to be contacted by the revolving 
cohtactor, the latter before moving from contact 
with one of them will have come into contact 
with the other. In the actual apparatus dia 
grammatically represented, it takes ?fteen min 
utes for the revolving contactor to move past and 
out of contact with any of the contacts 4| which 
it may engage. ‘ 

Projecting through the face of the clock dial 
42 shown in Fig. 2 are a series of pins or studs 
43 respectively operatively associated with the 
contacts 4| and correspondingly arranged. Us 
ually the studs arranged at the hour divisions 
of the clock dial are distinctively colored. Ii' de 
sired the clock dial may be provided with indicia 
as represented by the Roman symbols Ito X11 

.3 
trol now to be described, the clock ls-novel in its 
use, mode of operation and functioning. 
The time switch clock runs not'continuously. 

but intermittently or with periods of interrup 
tion, under control of the ?oat 9 in the ?oat tank 
8. The clock starts running after the pump while 

. operated by its motor ceases to pump oil. Soon 
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inclusive. For convenience such Roman symbols ~ 
I to )HI inclusive are also shown in Fig. 3 in as 
sociation respectively with the contacts 4| situ 
ated at positions corresponding to the hour di 
visions of the clock dial. The studs 43 can be 
pulled forward individually or in groups, with 
the eifect of moving the corresponding contacts 
4| to position to be contacted by the revolving 
contactor 40. 
Said revolving contactor 40 is carried by an 

arm 44 from a shaft 45 driven through suitable 
clock work 48 from a small electric motor 41. 
Fixed on said shaft is a clock hand 48 parallel 
with the arm 44 carrying the revolving contactor. 
sai'd clock hand revolving with and in fixed re 
lation to the revolving contactor 40 but func 
tioning merely as an indicator or pointer. The 
revolving contactor 40 being connected with one 
side of an electric circuit, and the contacts 4| 
being all connected with the other side of such 
circuit, it will be apparent that as the clock 
hand revolves said circuit will be closed while 
the revolving contactor is in contact with any 
one or more of the contacts 4| , and open while 
there is no such contact. , . 

Under present practice in the oil fields, where 
pump motors are controlled by time switch clocks 
or this description, it is necessary to pull for 
wardly all the studs 43 in those sectors of the 
clock dial which represent the intervals of time 
during which the motor is intended to operate; 
whereas in'practice with the motor controlling 
system of the present invention it is only neces 
sary to pull forwardly selected stops angularly 
spaced according to desired durations of idleness 
between successive operating periods. As pre 
viously indicated, the clock as thus far described 
is not novel in its construction; but, by virtue 
of the electrical connections and manner of con 
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after the clock starts, the pump stops, and the 
clock keeps on running continuously during the 
entire period of idleness of the pump, and until 
the pump again resumes its operation. But soon 
after the pump resumes operation the clock stops 
and remains still until, after the motor-operated 
pump again ceases to pump oil, conditions are 
re-established for starting the clock. The man 
ner of thus controlling the clock by the ?oat 
9 will be hereinafter explained. 
stoppage of the time switch clock has no effect 

upon the circuit of the solenoid 28 for operating 
the automatic switch 25 which controls the cir— 
cult of the pump motor. Whether or not the 
clock is running, the solenoid 28 will always be 
and remain energized, holding the switch 25 
closed, so long as contact exists between the re 
volving contactor 4| and any of the annular 
series of time switch contacts 4|. One terminal 
32 of the main switch 30 is connected with the 
revolving contactor 40 through the conductor 50, 
shaft 45 and arm 44 carrying said contactor. All 
of the annular series of stationary contacts 4| 
are connected to a conductor I6 which is con 
nected to the wire 35 leading to one terminal of 
the solenoid 28, the other terminal of which is 
connected by the wire 34 with the other main 
switch terminal 3|. Hence, in the operation of 
the clock, whenever the revolving contactor 4| 
contacts with one of the contacts 4|, a circuit 
for energizing the solenoid 28 is established from 
the switch terminal 32 through conductor iii, re 
volving contactor 40, that one oi.’ the contacts 
4| which contacts with 40, conductor 35, solenoid 
2|, and conductor 34 to the other switch terminal 
3|. Energization of the solenoid 28 causes switch 
25 to close the circuit of the pump motor 22, 
which thereupon starts and operates the pump. 

’ The solenoid remains energized, whether or not 
the clock continues in operation, so long as con 
tact between the revolving contact 40 and any 
of the contacts 4| exists. If therefore the clock 
stops with the revolving contactor 4|! in contact 
with that one of the contacts 4| which it has 
engaged, the circuit of the pump motor will re 
main closed and the motor will continue' to op 
erate the pump. But when, after the pump 
ceases to pump oil, the clock resumes operation 
‘as hereinafter explained, it will move the revolv 
ing contactor 40 from contact with that one of 
the contacts 4| with which it was engaged, thus 
opening the ‘solenoid circuit, with consequent 
opening of the switch 25 and pump motor cir 
cuit, stopping the‘pump. 

Controlled by the float 8, the circuit for oper 
ating the clock motor 41 is periodically closed 
through switch contacts SI and 53 and circuit 
wires 52 and 54 respectively connected with said 
contacts; the wire 52 being connected with the 
main switch terminal 3|, and the wire 54 being 
connected with one side of the clock motor which 
at the other side is connected through the con 
ductor 50 with the other main switch terminal 
32. Thus the clock motor circuit when closed is 
from terminal 32 through conductor 50 and 
niotor and circuit wires 54 and 62 to terminal 
3 . 

Reference will now be made to the float tank 
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8. The ?oat 9 therein is carried by an arm 55 
attached to a rock shaft 56 projecting through a 
stuf?ng box in a side wall of the tank. Fixed 
to said rock shaft on the outside of the tank is 
an arm 51 for moving back and forth a slide 50 
carrying the movable contact 5| connected with 
the wire 52; the other contact 53 connected with 
the wire 54 being stationary. In this instance 
the slide 50 also carries a contact 5| for coacting 
with a stationary contact 53 to close a signal cir 
cuit. Both of the contacts 5| and 5| carried by 
the slide 5|) are connected with the main switch 
terminal 3| through the wire 52, while the wire 
62 is connected through green signal lamps 64 
and conductor 65 to the wire 66 connected to 
the main switch terminal 32. The wire 65 is 
connected through red signal lamp 51 and con 
ductor 58 to the wire 54 connected with one side 
of the clock motor 41. Movement of the slide 
50 to the left separates the contacts GI and 53 
and brings the contacts 5| and 53 into contact 
with each other, thus closing the circuit of the 
clock motor 41 through the circuit wires 50, 52 
and 54 and also closing the circuit through the 
red signal lamps 51, with resulting illumination 
of the latter. This operation takes place when 
the ?oat 9 assumes a lowered position in the ?oat 
tank. Movement of the slide 60 to the right 
separates the contacts 5| and 53, thus opening 
the circuits of the 
lamps 51, and brings the contacts 6| and 53 into 
contact with each other, thus closing the circuit 
of the green signal lamps 54 with resultant illu 
mination of the latter; this operation taking 
place when the ?oat rises to its upper position. . 
To relieve the switch contacts from undue strain, 
the movement of the rocker arm 51 for shifting 
the contact carrying slide 80 may be limited by 
suitable adjustable stops 58. 
As an additional feature which may be desir 

able in many cases to expedite the lowering of 
the liquid level in the ?oat tank 8 when the pump 
ceases to pump oil, there is shown in association 
with the ?oat tank a small auxiliary pump 10 
arranged to pump oil through a small bore con 
duit 1| from the ?oat tank 8 into the delivery 
conduit 5 beyond or at the outlet side of the check 
valve 1; said pump being arranged to take liquid 
from the tank 5 by gravity feed from the tank. 
This auxiliary pump if of the reciprocatoiy type I 
could be operated in any appropriate way from 
the walking beam i5. If of the centrifugal type, 
which is preferred, it may be driven by any ap 
propriate belt drive from the pump motor 22 or 
the shaft of the crank 20. The pump 10 will 
therefore operate as long as the oil well pump 
operates. 

Mode of operation 
Assuming the main switch 34 to be closed, then 

if and whenever the revolving contactor 40 is 
in contact with any of the time switch contacts 
4|, whether or not the time switch clock is run 
ning, a circuit for energizing the solenoid 28 is 
closed from the main switch terminal 32 through 
the conductor 50, revolving contactor 40, that 
one of the contacts 4| which is contacted by the 
revolving contactor, conductors 35 and 35, sole 
noid 25, and conductor 34 to the other main 
switch terminal 3 |. The solenoid being energized 
operates and holds the automatic switch 25 in 
position to close the circuit of the pump motor 
22. The pump motor can operate only while the 
circuit of the solenoid is closed through the re 
volving contactor 40 in contact with one of the 
contacts 4|. It will operate, whether or not the 

clock motor and red signal 
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clock is running, so long assuch contact be 
tween 4|! and any contact 4| exists. It will stop 
the instant such contact ceases, and it will re 
main idle from the time the revolving contactor 
40 moves from contact with one of the contacts 
4| until it comes into contact with another of 
such contacts 4|. 
The time switch clock runs only intermittently, 

the circuit of the clock motor 41 being controlled 
by the ?oat 9 in the ?oat tank 5. While the 
pump is operating and pumping oil, which ?ows 
through the ?oat tank 5 and past the check 
valve 1 to the storage tank 6, the ?oat 5 being 
in a raised position maintains the contacts 5|‘ 
and 53 separated, so that the clock motor circuit 
is open and the clock is dead; though the pump 
is operating by virtue of contact of the revolving 
contactor 40 with one of the contacts 4|. Wh?e 
the ?oat is in such raised position, it holds the 
contacts 5| ‘and 53 in contact with each other, 
thus closing the circuit of the green signal lamps 
63, which shine to indicate that the pump is 
pumping oil. 
When the pump ceases to pump oil, due either 

to its having pumped oil the well or to breakage 
of its pump rod or suspension cable, oil ceases 
to flow to the ?oat tank. Back ?ow through the 
check valve 1 is prevented through the closure of 
that valve. Now the level of the liquid in the 
?oat tank commences gradually to lower, due to 
settlement of the oil column in the pump dis 
charge pipe 2 and back leakage through the 
pump. Lowering of the liquid level in the ?oat 
tank may be expedited by auxiliary means repre 
sented by the small pump 10 arranged to pump 
oil through a small bore conduit 1| from the ?oat 
tank 5 into the delivery conduit 5 beyond or at 
the outlet side of the check valve 1. When the 
oil level in the ?oat tank becomes low enough to 
allow the ?oat 9 to move the contacts 5| and 53 
into contact with each other, the circuit of the 
clock motor 41 is closed from the main switch ter 
minal 32 through conductor 50, motor 41, wire 54, 
contacts 5| and 53 and wire 52 to the other main 
switch terminal 3|. Now, the contacts 5| and 63 
being separated, the green lights 63 are ex 
tinguished, and the red lamps 55 are lit to indi 
cate that the pump is to be stopped and go into 
a period of idleness. The clock now running 
moves the revolving contactor 40 from contact 
with the selected contact 4| with which it was 
contacting, thus opening the circuit of the sole 
noid 24, with resultant opening of the automatic 
switch 25 and pump motor circuit controlled 
thereby, stopping the operation of the pump mo 
tor 22 and the pump. The clock now continues to 
move the revolving contactor 40, but the pump 
and its motor 22 remain idle during the entire in 
terval until the advancing contactor 40 makes 
contact with the next one of the contacts 4| 
which is set in position to be contacted thereby. 
This is the condition represented in Fig. 1, where 
only certain selected angularly spaced contacts 
4| set to be contacted are shown, and all the 
others, which are not positioned to be contacted 
by the revolving contactor, are omitted from the 
representation. It may be assumed also in Fig. 3 
that only those contacts 4| corresponding to 
those shown in Fig. 1 have been set to be on 
tacted by the revolving contactor, all the others 
being in their normal positions tohe cleared by 
‘the revolving contactor, so that they may be ig 
nored. With this explanation, the drawings may 
be understood as representing a condition where, 
with the time switch clock running, the revolving 



v engaged thereby, 
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. with the wires 68 
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contactor 40 is moving but not in contact with 
any of the contacts 4|. so that the circuits, of 
the solenoid 2| and of the pump‘ motor 22 are 
open, the pump motor and the pump being 
therefore idle. 
The pump and its motor will remain idle until, 

by the operation of the clock, the revolving con 
tactor 40 will advance into contact with the next 
one of the contacts H which is set to be contacted - 
thereby. When the revolving contactor 40 comes 
into contact with such next selected contact 4|, 
the solenoid 28 becoming energized will actuate 
the switch 25 to close theycircuit of the pump 
motor, which will therefore resume operation of 
the pump. Then, while the revolving contactor 
40 is moving in contact with such next selected 
contact 4|, the pump pumps oil which rises in 
the pipe 2 and after a while again ?ows into the 
?oat tank 8, lifting the ?oat and causing sepa 
ration of the contacts Ii and I}, thereby breaking 
the circuit of the clock motor. 80 the clock stops, 
with the revolving contactor 40 in contact with 
one of the contacts 4 I, and therefore the stoppage 
of the clock has no e?ect upon the pump motor, 
which will keep on running and will continue to 
operate the pump for an indefinite period so long 
as it pumps oil. But when the motor driven pump 
again ceases to pump oil, the ?oat 9 will soon 
again be lowered to position to bring the contacts 
II and 53 into contact with each other, as already 
explained, again closing the circuit of the clock 
motor, resumption of the operation of which 
will move the revolving contactor 40 from con 
tact with that selected one of the contacts 4i 

thus again causing opening of 
the pump motor circuit and stoppage of the 
pump. ' 
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' would not be contacted. 

Summarizing brie?y, the pump operates while I 
the clock is dead, the revolving contactor ll be 
ing at rest in contact with one of the contacts 4|. 
Soon after the pump ceases 
9 goes down, thus starting the clock which moves 
said contactor 40 from said contact, thus stop 
ping the pump motor. The pump remains idle 
while the clock continues to run. After a pre 
determined interval of 
comes into contact with the next one of the stops 
‘I set to coact therewith, starting the pump. 
After the pump resumes operation, oil rising in 
the pipe 2 will ?ow into the ?oat tank, raising the 
?oat and stopping the clock, but without eil'ect 
upon the pump motor by virtue of the then exist 
ing' contact between the contactor “I and said 
no.’ one of the contacts ‘I. - 
During the pumping periods, the green signal 

lamps 64 are lit, and the red lamps 61 extin 
The green lamps 04 will be extinguished 

when, as a result of cessation of the pumping of 
oil, the ?oat lowers su?lciently to separate the 
contacts 6i and 63. When the ?oat lowers sum 
ciently to bring the contacts 5i and 53 into con 
tact with each other, for closing the circuit of 
the clock motor, the red lamps ‘l are lit, and they 
will remain lit during the ensuing interval of idle 
ness; the red lamps being connected in circuit 
with the wires 66 and 54 when the ?oat is down, , 
and the green lamps being connected in circuit 

' and 62 when the ?oat is up. ' 
From the foregoing description of the mode 

of operation of the pump motor controlling sys 
tem, it will be apparent that every time the cir 
cuit of the pump motor 22 is closed the motor 
will run continuously and operate the pump 
untilit ceases to I 

callystop when the well has been pumped oil’, 

to pump oil, the ?oat , 

time, the contactor ll ' 

pump oil. and will automati—v 
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5 
in response to cessation of the pumping of 
as as the lowering otthe liquid level 

I allows the ?oat I to assume its 
lowered position and bring the contacts Ii and 
II into contact with each other; and that the 
pump motor and pump will then 

ll; and, will then automatically resume opera 
tion and again operate continuously until it 
again pumps oil’ the well or, on account of break 
age, ceases to pump oil. By selective setting of 
the contacts ll of the clock time'switch, the 
pump can be controlled 
definite periods terminating in response to the 
pumping 01! of the well, in‘ alternation with 
either equal or unequal idle periods of prede 
termined j duration. For example, the pump 
may be controlled to start into operation every 

‘ hours after it, has ceased 

that the revolving contactor will successively‘ 
‘contact with selected contacts 4| 
spaced according to such desired idle 

angularly 
intervals 

volving contactor, while all the other contacts 
4| are in their normal pomtion so that they 

With the time switch 
will start its successive 

working periods as the clock hand successively 
reaches said positions. Every time the pump 
starts it will operate for an indefinite period 
until it ceases to pump oil, and it will then stop. 
It'will then remain idle one and three quarters 
hours, that being the time consumed by the 
movement of the revolving contactor 40 from 
contact with one of the selected contacts ll into 
contact with the next; due to the fact that, with 
the particular time switch clock selected for 

so adjusted, the pump 

illustration, ?fteen minutes is required for the ' 
revolving contactor to move past and in con 
tact with an individual contact ‘I. 
When an oil well pump stops, it sustains a 

standing column of oil in the pipe 2, but, as 
previously mentioned, the level of the oil column 
lowers as a result of back leakage through the 
pump. Usually or frequently there will be a 

may be so designed that the ?oat will need to 

be utilized for controlling . ‘But 
to insure promptness in stopping the pump after ' 
it has ceased to pump oil, it is desirable to em 
ploy the auxiliary pump 10 or other appropriate 
auxiliary means for prompt lowering of the 
liquid level in the ?oat tank. 
On the other hand, it is assumed that after 

the pump has been idle only a few hours since 
the last pumping oi’ thewell, the resumption of 
the pumping operation will cause the oil col 

to operate for in- . 
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umn to rise and oil to ?ow into the ?oat tank 
and lift the ?oat l sumciently to separate the 
contacts II and N within less than ?iteen min 
utes, during which time the revolving contactor 
40 is moving past and in contact with that one 
0! the contacts ll with which it has engaged. 
To suit conditions, if any, where a greater time 
interval than ?fteen minutes would be required 
alter the pump starts for the oil to ?ow into the 

_ ?oat tank, the revolving contactor “I could be 
proportioned to remain in contact for a longer 
time with an individual contact ll; or, with the 
particular time switch clock selected for dia 
grammatic illustration and herein described, the 
contacts ll could be utilized in suitably angularly 

' spaced pairs set to be successively contacted by 
the contact 40, each of such pairs comprising 
two adjacent contacts, so that a half hour would 
be consumed in the movement 0! the revolving 
contactor past and in contact with the contacts 

1 or one or the other of the contacts of each such 

r. 
If the auxiliary pump ll and connections 

should be omitted, then, while the clock is still 
with the revolving contactor 40 in contact with 
one of the contacts 4|, the oil well pump will 
continue to operate so long as it continues to 
pump oil in a material amount or at a sui?cient 
rate to keep the ?oat tank full and the ?oat in 
its elevated position. Pursuant to or after cessa 
tion of such pumping at such rate, and conse 
quent lowering of the liquid level in the ?oat 
tank, the ?oat will drop to its lowered position, 
closing the circuit of the clock motor and caus 
ing the revolving contactor to move from the con 

' tact ll with which it was engaged, thus stopping 
the oil well pump as previously described. I! the 
auxiliary pump 10 be employed, then while the 
oil well pump is operating the auidliary pump 10 
is removing oil from the ?oat tank at a certain 
rate relatively low as compared with the rate of 
pumping by the oil well pump. When the oil 
well pump ceases to pump oil into the ?oat tank 
as fast as the oil is being removed from the 
tank by the auxiliary pump 10, there will be a 
lowering of the‘liquid level in the ?oat tank and 
soon the clock circuit will be closed with ensuing 
stoppage oi the operation of the motor of the 
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oil well pump. Hence the statements that the ‘ 
oil well pump operates so long as it continues to 
pump oil and that the clock circuit opens pursu 
ant to such pumping and closes pursuant to ces 
sation thereof, are to be considered in a broad 
sense as applying to either or both of the dif 
i'erent conditions which have Just been referred 
to, as well as to the condition to be described with 
reference to Fig. 4. By employing a turnplug 
valve in the inlet conduit to the auxiliary pump 
10, the rate of ?ow to the auxiliary pump may 
be varied to vary the control exercised by the 
?oat. 
The invention promotes economical operation 

of an oil well; allows operation in a manner to 
obtain maximum production; eliminates uncer 
tainty as to whether the well is pumped oi! or 
not; prevents the useless and costly running 0! 
the pump when not pumping any oil; reduces 
labor oi attendants, decreases operating and 
maintenance costs, and provides a great measure 
of protection against damage of the pump and 
pumping unit. It the pump should start and for 
any reason whatever not pick up the oil, then 
the longest time it could possibly run is the ?i 
teen minute interval while the contactor 40 
passes in contact with an individual contact 4 I, 
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In the organization which has been described. 
a means controlled by the pumping of oil by the 
pump, to open the circuit of the clock motor pur 
suant to such pumping and to close such circuit 
pursuant to cessation thereof, is provided by a 
switch operated by a ?oat in a tank connected 
with the pump discharge line; the tank being 
connected and arranged so that when oil is 
pumped from the well it ?ows into or through 
the tank or maintains a relatively high liquid level 
therein, and when the pump ceases to pump oil 
and the column in the discharge pipe lowers the 
oil will ?ow back from said tank into said dis 
charge pipe; auxiliary means being provided, as 
represented by the pump ‘ll, ior expeditiously 
emptying the tank or lowering the liquid level 
therein pursuant to the cessation oi pumping 0! 
oil. Instead of this speci?c apparatus, othei 
means controlled by the pumping of oil from the 
well to open and close the circuit 01 the clock 
motor pursuant to such pumping and cessation 
thereoi may be employed. For example, instead 
of a ?oat controlled switch, there may be em 
ployed a pressure actuated switch controlled by " 
pressure in the delivery conduit I. There are 
known and in use in industry, for controlling elec 
tric circuits by ?uid pressure, pressure actuated 
switches which can be regulated or adjusted to 
close at any predetermined pressure within a cer 
tain range of pressures and to open at any prede 
termined higher pressure within such range. One 
example of such a switch is that known as the 
“square D regulator,” Class 9100, direct action 
type, manufactured by the Square D Company of 
Detroit, Michigan. It comprises a magnetically 
in?uenced single pole switch actuated by means 
including a bellows type diaphragm on which 
?uid pressure acts in opposition to a spring the 
tension or iorce of which can be adjusted, and 
has in association with the switch adjustable 
means whereby in conjunction with the adjust 
ment of the spring tension the switch is con 
trolled to close at a predetermined pressure with 
in a certain range oi’ pressures and to open at a 

- predetermined higher pressure within such range. 
Assuming such device to be installed in connec 
tion with the delivery conduit 8, so as to be con 
trolled by the pressure in such conduit, and ar 
ranged for controlling the circuit oi the clock m.» 
tor by connecting the circuit wires 52 and N with 
the contacts oi such pressure actuated switch, in 
stead of with the contacts II and n of the ? t 
actuated switch previously described, and assu - 
ing that the device is adjusted to operate as above 
stated, it will be apparent that the circuit or the 
clock motor will be opened in response to a pre 
determined pressure in the conduit i attained 
while the pump is pumping oil to the storage tank 
0 and to close at a predetermined lower pressure 
resulting from the cessation of the pumping 01 
oil by the pump. 

Fig. 4 diagrammatically represents a motor 
driven oil well pump and controlling system for 
the pump motor in which such a pressure actu 
ated switch is employed in lieu oi.’ the ?oat and 
?oat tank previously described. In Fig. 4, the 
pump. its motor 22 and means for driving the 
pump from the motor, and the electrical con 

.-.\trolling system for the motor, including the time 
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switch clock and its circuit connections and the 
clock motor and its circuit connections, are all 
identical to those previously described and are 
designated by the same reference numerals as in 
the preceding ?gures. But instead of the ?oat 
and float tank, there is employed in Fig. 4 a 



is designated by the 
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"Square D regulator" the box or casing of which 

numeral ‘II. ‘This device is 
connected with the delivery conduit lbetween the 
pump discharge pipe and the check valve 1, so 
that the switch contained in the box ‘It will be 
controlled by the pressure in said conduit. The 
circuit wires 52 and 54 of the clock motor circuit, 
instead of being connected to contacts of a ?oat‘ 
controlled switch, are connected to the contacts 
of the single pole pressure actuated switch con 
tained in the box 15. It may be assumed that 
the mechanism contained in the box ‘II is set so 
that the switch will close at a relatively low pres 
sure, for instance half a pound, resulting from 
the cessation of pumping of oil, and will open at 
a predetermined relatively higher pressure, for 
instance six pounds, attained when the pump is 
pumping oil against head in the vvertical part 
oi’ the delivery conduit leading to the storage 
tank 8. It will be apparent that the switch in 
the box 15 ‘will be opened when, after the start 
ing of the pump, the oil ?ows into the vertical 
part of the delivery conduit to a su?icient height 
to provide the necessary head for the pressure . y 

‘28' 
of six pounds, and that, upon cessation of the 
pumping, the check valve 1 being then closed. 
the switch in the box ‘II will close, thus starting 
the clock. The operation of the apparatus in 
Fig. 4 is identical with that described in the pre 
ceding ?gures, except that the opening and clos 
ing of the clock motor is controlled by pressure 
conditions in the delivery conduit 8, instead of 
by switch actuated by a ?oat in a tank connected 
with the pump discharge pipe. 
In Fig. 4, the numeral 18 designates the dia 

phragm pot in which works the bellows type 
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pumping of oil by the pump the clock stops and 
stands still and the motor'operates the pump 
independently so long as it pumps oil and upon 
cessation thereof the clock resumes operation 
and moves its hand to position to stop the motor 
which then remains idle for a de?nite time inter 
val until the clock hand moves to position to 
start the motor. . r _ g 

‘ 2. A system for controlling a motor operated 
oil well pump comprising, in combination with 
said pump and its motor, an electrically operated 
time switch clock, an electric circuit alternately 
closed and opened by said clock, means con 
trolled by said clock through said circuit to sue 
cessively stop the pump motor as the clock hand 
successively reaches certain positions and to suc 
cessively start the pump motor as the clock hand 
successively reaches certain otherpositions in 
termediate those ?rst mentioned, an electric cir 
cuit for actuating said clock, and means‘ con 
trolled by the pumping of oil by the pumpyfor 
automatically opening said clock actuating cir 
cuit pursuant to such pumping and forclosing it 
pursuant to cessation thereof, whereby during 
such pumpingof oil by the pump the clock stops 
and stands still and the motor operates the pump 
independently-so long as it pumps oil and upon 
cessation thereof the clock resumes operation and 
moves its hand to a position to stop the motor 
which then remains idle for a definite time in 

. terval until the clock hand moves to position to 

diaphragm for actuating the mechanism in the " 
box 15, said diaphragm being exposed to pressure 
of liquid in the conduit I through a bore in the 
nipple oi the diaphragm pot, and, as before stat 
ed, operating against a spring resistance. The 
numeral 11 designates an apertured ?tting 
through which extend the insulated circuit wires 
52' and 54 which are connected with the contacts 
of the single pole pressure actuated switch within 
the box 15. ' 

In lieu of the green lamps 64 and circuit con 
7 nections thereof shown in the preceding ?gures, 
Fig. 4 employs green lamps N'connected across 
the lines of the circuit of the solenoid 28. so that 
the green lamps are lit while the pump is being 
operated. 
Obviously the illustrative apparatus are sus 

ceptible of various modi?cations in details oi’ con 
struction and arrangement to suit various diil'er 
ent requirements and conditions; moreover it is 
not indispensable that all of the features of the 
invention be used coniointly, since different fea_ 
tures thereof may be advantageously used in vari 
ous different combinations and subcombinations. 

I claim as my invention: . 

l. A system for controlling a motor operated 
oil well pump comprising, in combination with 
said pump and its motor, an electrically operated 
time switch clock, an electric circuit controlled 
thereby, means ~controlled by said clock through 
said circuit to stop the pump motor when the 
clock hand reaches a certain position and to start 
the pump motor when the clock hand reaches a 
certain succeeding position, an electric circuit for 
actuating said clock, and means controlled by the 
pumping of oil by the pump for automatically 
opening said clock actuating circuit pursuant to 
such, pumping and for closing it pursuant to 
cessation of such pumping, whereby during such 
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start the motor; said clock embodying means se 
.lectively manipulatable for determining the clock 
hand positions at which the pump motor starts 
and stops and by which the periods of idleness 
of the pump can be of predetermined durations. 

3. A system for controlling a motor operated 
oil well pump comprising, in combination with 
said pump and its motor, an electrically operated 
time switch clock, an electric circuit controlled 
thereby to be opened for periods of de?nite dura 
tion in alternation with periods of closure of said 
circuit, means controlled by said clock through 

a said circuit for starting and stopping the pump 
motor upon closing and opening of said circuit, 
an electric circuit for actuating said clock, and 
means controlled by the pumping of oil by the 
pump for automatically opening said clock actu 
ating circuit pursuant to such pumping and for 
closing it pursuant to cessation thereof, wher 
during such pumping the clock stops and stands 
still and the pump motor operates the pump in 
de?nitely so long as it pumps oil and upon cessa 
tion thereof the clock resumes operation and 
causes opening of said ?rst mentioned circuit and 
stoppage of the pump motor which will remain 
idle for a de?nite time interval until the clock 
again closes said first mentioned circuit. 

4. A system for controlling a motor operated 
oil well pump comprising, in combination with 
said pump and its motor, an electrically operated 
time switch clock, an electric circuit controlled 
thereby, means controlled by said clock through 
said circuit to stop the pump motor when the 
clock hand reaches a certain position and to start 
the pump motor when the clock hand reaches a 
certain succeeding position, an electric circuit for 
actuating said clock, and means controlled by the 
pumping of oil by the pump for automatically 
opening said clock actuating circuit pursuant to 
such pumping and for closing it pursuant to 
cessation of such pumping, whereby during such 

by the pump the clock stops and 
stands still and the motor operates the pump 
independently so long as it pumps oil and upon 
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cessation thereoi the vclock resumes. operation and 
moves its hand to position to stop the motor 
which then remains idle ior a de?nite time inter 
val until the clock hand moves to position to 
start the motor, and di?erent electric signals and 
circuits therefor controlled by said means con 
trolled by the pumping of oil, the circuit oipone 
0! said signals being closed by the closing 0! said 
clock actuating circuit and-the circuit 0! the 
other signal being closed after the opening of the 
clock actuating circuit and while the oil is being 
pumped and discharged irom the well. 

5. A system for controlling a motor operated 
oil well pump comprising, in combination with 
said pump and its motor, an electrically oper- ‘ 
ated time switch clock, an electric circuit con 
trolled thereby, means controlled by said clock 
through said circuit to stop the pump motor when 
the clock hand reaches a certain position and to 
start the pump motor when the clock hand 
reaches a certain succeeding position, an elec 
tric circuit for actuating said clock, an electric 
signal connected across the lines 0! said clock 
actuating circuit, and means controlled by the 
pumping of oil by the pump for automatically 
opening said clock actuating circuit pursuant to 
such pumping and (or closing it pursuant to 
cessation 0! such pumping, whereby during such 
pumping of oil by the pump the clock stops and 
stands still and the motor operates the pump 
independently so long as it pumps oil and upon 
cessation thereof the clock resumes operation and 
moves its hand to position to stop the motor which 
then remains idle for a de?nite time interval 
until the clock hand moves to position to start 
the motor, said signal being actuated pursuant 

‘to cessation of pumping 01 oil and thereafter 
during and until termination oi the ensuirl 
period of idleness oi the pump. 

6. A system for controlling a motor operated 
oil well pump comprising, in combination with 
said pump and its motor, an electrically operated 
time switch clock, an electric circuit controlled 
thereby, means controlled by said clock through 
said circuit to stop the pump motor when the 
clock hand reaches a certain position and to 
start the pump motor when the clock-hand 
reaches a certain succeeding position, an electric 

' circuit for actuating said clock, an electric sig 
nal connected across the lines 0! said clock actu 
ating circuit, another electric signal and separate 
circuit therefor, automatically operated switch 
means which in one position closes the clock actu 
ating circuit and signal circuit in connection 
therewith and in its opposite position closes the 
other signal circuit, and means controlled by the 
pumping or oil by the pump for operating said 
switch means to assume the first mentioned posi— 
tion pursuant to cessation of such pumping of 
oil and assume the second mentioned position 
pursuant to resumption oi the pumping of oil and 
discharge thereof from the well. 

7. A system for controlling a motor operated 
oil well pump comprising, in combination with 
said pump and its motor‘, a time switch clock com 
prising an electric motor and movable contactor 
operated thereby and spaced stationary contacts 
successively contactable by said movable con 
tactor, an electric circuit closed by contact‘ 0! said 
movable contactor with any oi such stationary 
contacts, means controlled by said 0100]: through 
said circuit to start and stop the pump motor 

10 

30 

40 

00 

70 

8,816,494 
upon closing and opening of said circuit, a circuit 
for operating said clock motor, and means con 
trolled by the pumping of oil by the pump for 
automatically opening said clock motor circuit 
pursuant to such pumping, whereby to stop the 
clock with its movable contactor in contact with 
one of said stationary contacts, and for closing 
said clock motor circuit pursuant to cessation oi 
such pumping 0! oil, whereby to cause said mov 
able contactor to move from contact with the sta 
tionary contact with which it was engaged and to 
suspend operation of the pump motor for a den 
nite time interval until the movable contactor 
comes into contact with the next stationary con 
tact which is contactable thereby. 

8. A system for controlling a motor operated 
oil well pump comprising. in combination with 
said pump and an electric motor for operating it‘ 
an automatically operated switch for closing and 
opening the operating circuit or said motor, 
means electrically energizable controlling said’ 
switch to close upon energization of said means 
and to open upon deenergization thereof, an elec 
tric circuit for energizing said means, a time 
switch clock (or alternately closing and opening 
‘said last mentioned circuit, said clock comprising 
an electric motor and traveling contactor oper 
ated thereby and spaced stationary contacts suc 
cessively contactable by said traveling contactor, 
the circuit for energizing said means being made 
by contact 0! said traveling contactor with any or 
said stationary contacts: an electric circuit for 
actuating said clock motor, and means controlled 
by the pumping of oil by the pump for automati 
cally opening said clock actuating circuit pur 
suant to such pumping, whereby to stop the clock 
with its movable contact in contact with one of 
such stationary contacts, and a for closing said 
clock motor circuit pursuant to cessation of such 
pumping of oil, whereby to cause said travelling 
contactor to‘ move from contact with the sta 
tionary contact with which it was engaged and to 
suspend operation of the pump motor for a dell 
nite time interval until the travelling contactor 
comes into contact with the next stationary con 
tact which is contactable thereby. 

9. In an oil well pump controlling system, the 
combination comprising an oil well, a pump there 
in for pumping oil from the pool at the bottom 
of the well, a pump discharge pipe extending up 
through the well casing and through which oil is 
raised by the pump, a delivery conduit extending 
irom the upper end of said pipe, a check value 
therein arranged to open in the direction of now 
and to prevent back ?ow past said valve, a ?oat 
chamber included in said conduit between said 
pipe and check valve, said chamber being ar 
ranged ior back ?ow therefrom to said pipe when 
as a result 0! cessation of discharge from the 
pump a sumcient lowering oi the level of the oil 
column takes place, a ?oat in said chamber, a 
motor and means operated thereby for operating 
said pump, and electrical means controlling said 
motor and controlled by said float to stop the 
motor pursuant to a lowering of the that, and 
means for expediting the lowering of the level 
in said tank comprising a small bore passage 
from said tank to said delivery conduit beyond 

__ said check valve and an auxiliary pump for pump 
\ng liquid from the tank through said passage 
to said delivery conduit. 
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