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AUTOMATIC PUMP comer. 

BACKGROUND OF THE INVENTION 

This invention relates to an automatic pump control which 
is an improvement on the pump control disclosed and claimed 
in my prior U.S. Pat. No. 3,3 I 8,247 issued May 9, 1967. 

In my prior patent there is a control mechanism for a pump 
which includes a ball valve which opens when the ?uid pres 
sure reaches a predetermined level. When this ball valve 
opens the exterior ?uid activates a switch which starts the 
pump motor. The pump continues to operate until the ?uid 
within the well reaches a predetermined low level. This system 
has proved satisfactory but the accuracy has been con 
siderably affected by temperature variations, frictional re 
sistance and due to the fact that the system cannot withstand 
rough handling. Accordingly, the need arose for a pump con 
trol mechanism which provides greater accuracy despite tem 
perature variations and which is capable of withstanding rela 
tively rough treatment. 

SUMMARY OF THE INVENTION 

According to the present invention there is provided a 
pump control unit which is adapted to be located within a well 
and which is adapted to control a pump motor through an 
electrical circuit including a pair of switches activated at 
predetermined pressure levels and located within the pump 
control unit. The unit disposed within the well includes a 
plunger which is moved by fluid pressure acting against a 
diaphragm. The plunger is mounted for a limited degree of 
free movement and this free movement is sufficient to close 
one of the micro switches. Adjustable spring means is pro~ 
vided on the plunger so that further movement of the plunger 
is controlled by the‘ spring pressure and when the ?uid pres 
sure on the diaphragm is sufficient to overcome this spring 
pressure the plunger will move further to close the second 
micro switch An electrical circuit including these switches ac 
tivates a pump motor when both of the switches are closed. 
The pump draws liquid from the well and continues to operate 
until both switches are opened. The system is reliable and ac 
curate, free from error due to temperature variations and is 
sufficiently rugged to withstand rough handling. 
An object of the present invention is to provide an auto 

matic pump control for regulating the liquid level in a well 
which will actuate the pump when the liquid reaches a 
predetermined high level and will continue to operate the 
pump until the liquid reaches a predetermined low level. 
Another object of the present invention is to provide an auto 
matic pump control including a pair of pressure actuated 
switches which are operated at predetermined pressure levels 
to control the energization of a pump motor. 

Still another object of the present invention is to provide an 
automatic pump control for a well or the like which is accu 
rate, inexpensive to construct and is capable of withstanding 
rough handling. 
Other objects and many of the attendant advantages of the 

present will become more fully apparent when taken in con 
nection with the accompanying drawing wherein: 

FIG. 1 is an elevational view of the automatic pump control 
housing, 

FIG. 2 is a sectional view through the mid portion of the 
pump control unit shown in FIG. 1 and 

FIG. 3 is a circuit diagram of the pump control. 

‘ DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring now more speci?cally to the drawings wherein 
like numerals indicate like parts throughout the several views 
there is shown in FIG. I a casing for the elements of the pump 
control which are to be inserted in the well the casing as 
sembly includes an outer lower casing structure 1 an inter 
mediate section 2 an upper switch housing 3 and a cap as 
sembly 4. A cable 5 extends from the cap assembly 4 through 
a watertight ?tting. As shown in FIG. 2 the lower casing ele 
ment 1 is secured to mid casing section 2 by means of a collar 
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6 which is screw threaded into both sections. The casing 
member 1 is open at the lower end thereof and has apertures 
in the wall as shown at 7 in FIG. 1. Thus, ?uid within the well 
can enter through the open lower end and fill the entire lower 
casing 1 and the bore within collar 6. 
The central section 2 of the pump control unit has secured 

therein a tubular collar 7 having reduced end portions 8 and 9 
thereon. The upper casing element 3 is secured over the 
reduced end portion 9 of collar member 7. The inner bore of 
the collar member 7 is threaded as shown at 10 and a nut 
member 11 having threads on the exterior periphery thereof 
engages threads 10. A collet 12 is slidably disposed within a 
bore in the collar 7 and is urged into the position shown by a 
spring element 13 which extends between nut 1 l and a ?anged 
end portion 14 on the collet 12. A plunger 15 is slidably 
disposed within the bores in collet l2 and nut 11 and the 
plunger has an enlarged head 16 which is disposed within a 
recessed end portion in collar 7. There is provided a resilient 
diaphragm 17 which extends across the end of collar 7 and is 
retained in position by means of a gasket 18 and washer 19. 
The upper casing assembly 3 encloses a pair of micro 

switches S-1 and 8-2 which are ?xed within an inner housing 
20. Slidably disposed within one end portion of inner housing 
20 is a contact block 21 having contacts 22 and 23 mounted 
thereon for contact with switches S-1 and 8-2 respectively. 
The contacts 22 and 23 comprise headed screws and are 
retained on member 21 by means of nuts 24 and 25 respec 
tively. Contact 22 is slidable within a bore in block 21 and is 
retained in the position shown by means of a spring 26 so that 
as slidable contact block 21 moves inwardly within housing 
member 20 and contact 22 contacts switch S-l further inward 
pressure will compress spring 26. Contact 23 is, on the other 
hand, screw threaded within block 21 so that the position 
thereof is ?xed when the nut 25 is tightened. 

It can be seen that the plunger 15 has a limited degree of 
free upward movement before the end face of head 16 con 
tacts the end face of collet 12. This upward movement of 
plunger 15 is sufficient to cause the block 21 to move up 
wardly to the point where contact 22 closes switch 8-1. In 
order for the plunger 15 to move upwardly to a greater degree 
the pressure of spring 13 acting against collet 12 must be over 
come to permit the plunger 15 to move upwardly to a point 
where the inner face of enlarged head 16 engages shoulder 27 
of collar element 7 . When the plunger moves upwardly to this 
extent contact 23 closes switch 5-2, the switch S-1 remaining 
closed with spring element 26 compressing with upward 
movement of the plunger 15. 

Thus, with the pump control being disposed in a well it can 
be seen that the liquid level rises within the lower section I to 
contact diaphragm 17. When this liquid level reaches a 
predetermined point such that the pressure against diaphragm 
is 'su?icient to raise the plunger 15 until the head 16 contacts 
the end of collet l2, switch S-l closes. As the liquid level con 
tinues to rise the pressure against diaphragm 17 increases until 
such time as the pressure is sufficient to overcome the force of 
spring 13 to move both the plunger and collet 12 upwardly 
until the head 16 of plunger 15 contacts the shoulder 27. At 
this point 8-2 is also closed. It can be seen that the amount of 
spring pressure against collect 12 may be adjusted by moving 
the nut l 1 inwardly or outwardly within collar 7. 

Referring to FIG. 3 the circuit for the pump motor is shown. 
The switches 5-1 and 8-2 are disposed within the control unit 
shown in FIGS. 1 and 2 within the well and these switches are 
electrically connected via cable 5 with the electrical circuit to 
actuate the pump motor and these circuit elements may be 
located at a point remote from the switches S-1 and 8-2. 
The conductors 31 and 32 connect the power supply 33 

with the motor which serves to operate the pump to lower the 
' ?uid level within the well. The power supply is connected with 
the motor through a relay switch 34 controlled by a coil 35. 
The relay coil 35 is controlled by a circuit including a power 
source 36, switch 37 and relay 38. The switch 37 is a three 
position switch and it can be seen that when the switch is in 
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the on position the relay coil 35 is energized from power 
source 36 to close switch 34 thereby energizing the pump mo 
tor. When the switch 37 is in the automatic position the ener 
gization of coil 35 is controlled by switches 84 and 8-2. 
When switch 8-1 is closed it can be seen that there is no 
complete circuit through the coil 39 of relay 38 but upon the 
subsequent closing of switch S-2 coil 39 is energized through 
conductors 40, 41, switch S-l, switch S-2 and conductor 42. 
When coil 39 is energized switches 43 and 44 are closed. 
Switch 44 completes the circuit for relay coil 35 through con 
ductors 45, coil 35, conductor 46, switch 37, conductor 47, 
switch 44 and conductor 48. Switch 43 maintains the circuit 
through coil 39 complete after switch S-2 opens and coil 39 
will continue to be energized until switch S-l opens. 

It can thus be seen that by virtue of the circuit shown the 
pump motor will be energized when both switches S-1 and 
5-2 are closed. The pump motor will continue to operate and 
reduce the liquid level within the well until both switches S-1 
and 8-2 are opened. In this manner the pump control shown 
will cause the pump to be energized when the liquid level 
reaches a predetermined high point and will operate the pump 
continuously until the liquid level reaches a predetermined 
low level. The level at which the switch S4 is actuated can be 
readily set by adjusting the compression of the spring 13 by 
rotating nut 11. The point at which the switch 8-1 is operated 
can be set by adjusting the location of the pump control unit 
within the well. Normally, the pressure created by 18 inches of 
?uid is suf?cient to cause the plunger to move upwardly in its 
free movement to close switch 8-1. 

It can be seen that there is provided a pump control 
mechanism which is of simple construction, may be readily ad 
justed and yet has relatively few moving part and can 
withstand rough handling. The accuracy of the unit is not ap 
preciably affected by temperature variations or by variations 
in frictional resistance. 
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Obviously many variations and modi?cations of the present 

invention are possible in light of the foregoing teachings. What 
is claimed is new and is desired to be securred by Letters 
Patent is: 

1. An automatic pressure control unit for controlling the 
connection of a power supply and pump motor in response to 
pressure conditions comprising a casing, said casing having an 
open lower end, a diaphragm disposed within the casing, a 
plunger slidable within the casing having one end disposed ad 
jacent the diaphragm, the plunger having a limited degree of 
free movement, spring means resisting further movement of 
said plunger, a pair of switches mounted within the casing ad 
jacent the other end of said plunger, a pair of contacts for clos 
ing the switches in response to movement of the plunger, a 
slidable block supporting said pair of contacts, one of said 
contacts being mounted in said block for slidable movement 
and being spring urged to one end position, the other of said 
contacts being mounted in ?xed position on said block 
whereby exterior ?uid pressure acts against the diaphragm 
and at a predetermined low level moves the plunger the free 
movement thereof to slide the block vertically and move said 
one contact to close one of said switches and at‘ a predeter 
mined high level of exterior ?uid the pressure is sufficient to 
overcome the spring pressure on the plunger and move the 
plunger further to cause said other contact to close the other 
of said switches, and circuit means including said switches for 
closing a control circuit with both of said switches closed and 
for opening the control circuit with both of said switches open, 
said circuit means including a pair of relays, one of said relays 
including a second pair of switches, one of said second pair of 
switches closing the circuit to the other of said relays, the 
other of said pair of switches holding said one relay closed, 
and the other of said relays including means for connecting 
said power supply and said pump motor. 
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