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The present invention relates to systems for
controlling the operation of pumps in.oil wells
and pertains more particularly to pump control
systems for oil wells producing small quantities
-of fluid. : '

During the later life of an oil well, the quan-
tity of fluid available for entry into a reservoir
at the bottom of the well becomes less than the
quantity of fluld which can be mechanically han-
dled by the installed pumping equipment; that s,
the capacity of the pumping equipment is such
that continued operation thereof causes the well
to be pumped off, or dry. When this condition
arises in a well, it is the usual procedure to pro-
duce the well by intermittent pumping, whereby
fluid accumulates in the reservoir during a shut-
down period, then the pump is operated until the
accumulated fluid is depleted, and thereafter
these steps’are slternately repeated. Heretofore,
this method of operation was generally accom-
plished by manually starting and stopping of the
pumping equipment. While the manual starting
operation is easily and conveniéntly performed
due to its non-critical nature, stopping of the
pumping operation manually is objectionable
since; to obtain optimum efficiency, the pumping
must be stopped immediately after the accumu-
lated fluid has been depleted. It is evident that
this objective of optimum efficiency can only be
accomplished through the use of excessive oper-
ating attendance.

It is therefore an object of the present inven-
tion to provide a well-pumping system in which
the pumping operation is automatically stopped
when the accumulated fluid is depleted.

It is a further object to provide a well-pump-
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ing system in which the operation of the pump-

Ing equipment is automatically discontinued in
response to a substantial decrease or total dis-
continusnce in the flow of fluid from the well.

It is another object to provide a well-pumping
system for discontinuously exhausting the fluid
accumulating in a well producing small quanti-
tles of said fluid, whereby the pumping operation
is Interrupted by control means when the well
fluid is depleted. : :

It is a further object to provide a well-pumping
system comprising a control device for interrupt-
ing the operation of the pumping equipment in
response to cessation of fluld flow from said well.

It is still another object to provide a simple
and economical well-pumping control system for
carrying out the foregoing objects.

‘With the above and other objects in view. the
invention has particular relation to certain novel
features of construction, operation, and arrange-
ment of parts, examples of which are given in
this specification and illustrated in the accom-
panying drawings, wherein: : ‘

Figure I is a schematic view of a pumping well
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and fleld tank with one embodiment of the con-
trol device installed on the tank;

Figure II Is a side elevation of one embodiment;
of the control device of the well-pumping sys-
tem; '

Figure II7 i< a side elevation of a variation of
the embodiment shown in Figure II;

Figure IV is a side elevation of another em-
bodiment of the control device of the well-pump-
ing system;

Pigure V is a vertical cross-sectional view
taken along the line V—V of Figure IV.

Broadly, the present well-pumping system
comprises a suitable prime mover which actuates
pumping equipment of any desired type in a well,
& conduit for the fluid flow from the pump, and
control means comprising a reservoir for receiv-
ing the total fluid flow from said conduit means,
a fluid outlet in the lower portion of said reser-
voir, which outlet has a predetermined smaller
flow capacity than that of the conduit, and
means responsive to the amount of liquid in the
reservolr, preferably gravity-actuated, adapted
to shut off the prime mover when the fluid flow
through the conduit has stopped and the liquid
has drained out of the reservoir to a predeter-
mined low liquid level through the outlet.

For purposes of illustration, the present well~

-pumping system will be described in relation to

a'well having a reciprocating rod-actuated pump,
As shown in Figure I, a prime mover, such as an
electric motor 1, connected to an electrical cur-
rent source 2, which is shown for convenience as
a battery, but which may in effect take any other
form, such as a switch connecting to a system of
A, C. or D. C. power supply, actuates the usual
crank 8 and pitman 4, which cause the oscilla-
tion of a walking beam 5 on its fulerum 6. The
oscillating walking beam § reciprocates a string
of sucker rods T which extend through a packer
8 at the well-head 9 Into the well for operating
the pump (not shown). The well fluids dis-
charged from the well by the action of the pump
are conducted in the usual manner from the well-
head 9 to a fleld storage or surge tank [0 by
means of a condult {5. Suitably arranged, as de-
scribed hereinafter in relation to the several em-
bodiments, adjacent the discharge end of the
fluid conduit 15 is the control device of the pres-
ent invention, responsive to the stoppage of fiuid
flow from the conduit for interrupting the elec-
trical current supply to. the electric motor | or
otherwise stopping the prime mover.

Referring to Figure II, one embodiment of the
control means of the well-pumping system com-
prises an upright bracket 20 fastened to and ex-
tending above the upper rim 21 of g field tank
18. Adjacent and above the tank rim 21, a nor-
mally-horizontal lever 22 is pivotably attached
to the upright bracket 20 by means of a pin 23.
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The upright bracket 28 is conveniently formed

from = section of pipe and may have a horizon-
tal slot 24 therethrough to accommodate the

lever 22 in 'such a manner that one arm 22b of
the lever 22 projects outwardly from said tank
10. The slot 24 is formed larger than the Jever
22 so that when the lever 22 is pivotably mount-
ed in the center of the slot 24, the ends of the

slot 24 form stops to limit the travel of the lever

22. It will be apparent, however, that the brack-
et 20 and the means for limiting the movement

of the lever 22 may be suitably constructed in.

various other ways.
Suspended from the inner arm 22a of the lever

22 by open support means, such as a frame 26 of
rods, 1s a relatively small liquid reservoir or
bucket 27 having a relatively small flow capacity
orifice 28 in the bottom or lower portion thereof.
The.Jever arm 22a, the bucket 27, and discharge
end I6a of the fluld conduit 15 are so arranged
that the total flow of fluid from the well passes
from the flow line or conduit 15 into the bucket
21. The orifice 28 in the bottom of the bucket
271 has a predetermined smaller flow capacity
than that of the conduit 5. The orifice 28 may
. be made adjustable, such as by attaching a short
coupling 30 to the bucket 27 about the opening 28
and fitting ‘o bushine 31 of the desired size into
the coupling 30. The open upper end of the
bucket 2T is preferably provided with a wire
screen cover 32 or the like to keep debris from
entering the bucket and stopping the oriflce 28.

To the outer arm 22b of the lever 22 is at-
tached a counterweight 35. which slightly over-
balances the bucket 27 when empty or nearly
empty. The point of attachment of the coun-
terweight 35 to the outer arm 22b may be varied
or additional weights used to provide means for
adiusting the overbalancing action to the weight
of the bucket.

In the embodiment shown in Figure II. the up-
per end of the upricht bracket 20 is provided with
g lateral extension 20a arranged in the same
vertical plane as the lever 22. The outer end
of this extension 20a is provided with a down-
wardly-depending portion 20b. to which is fas-
tened a suitable electrical control switch 40, hav-
ing a switch arm 41 proiecting outwardly from
the switch housing 42 to a position adjacent the
outer end of the outer lever arm 22b. Carried
by the outer end of the outer lever arm 22b is a
switch-trippine means adapted to contact the
switch arm 41 and to actuate the switch 40 into
open position when the lever arm 22b moves
downward from a horizontal position.

A preferred arraneement for the switch-trip-
ping means comprises a downwardly slanting

- beveled outer end 85 on the outer lever arm 22

and a trip bar 46 vivotably attached by means of
depending ears 47 and pnin 48 to the outer end
of the outer lever arm 22b, The trip bar 46 nor-
mally lies along the lever arm 22b and extends
out beyond the outer end of sald arm 22b for
contacting the switch arm 41 and operating the
switch 40 upon downward movement of the lever
arm 22b. The trip bar 46 is pivoted off-center

with the greater portion of its weight on the.

inner side of the pivot pin 48, so that the trip
bar 46 normally rests on the lever arm 22b and
parallel thereto, but is capable of tipping, the
beveled end of the lever arm 22b allowing this,
when the lever arm 22b is returned from a posi-
tion below the switch arm 41 and the horizontal
to a well-flowing position as shown in Figure II,
above the switch arm 4{.
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In a variation of the above embodiment and
as shown in Pigure III, the switch 48 may be po-
sitfoned on the upper end of the upright bracket
20, vertically above the pivoting pin 23 and ar- .
ranged with the switch arm 41 depending down-
wardly below the switch housing 42. An in-
clinded trip-carrying arm B0 is attached to the
outer lever arm 22b and extends therefrom to-

" wards the switch 48. 'The upper end of said

arm 50 is beveled as at 45a and provided with a

pivotable trip bar 46.

15

20

25

30

35

40

45

50

11,1

The switch 40 in either of the above-described
arrangements serves as control means respon-
sive to the liquid level in the reservoir or bucket
21 and thereby to the liquid flow in the conduit
15, for stopping the prime mover which actuates
the pumping equipment in the well. The con-
trol may be. accomplished by operating the
switch 40 to open or closed position, said switch
40 being preferably placed in the electrical cir-
cuit of the prime mover such as the electric motor
I, by means of electrical conductors 55, whereby
the switch 40 acts as an interrupter for stopping
the prime mover. T .

In both the above-described arrangements, the
operation. of the well-pumping system is the
same, - Thus, as shown in Figures I and II, when
the pumping equipment is actuated by the elec-
tric motor I and the bucket 27 is maintained full
of liquid by the liquid flow thereinto from the
conduit 15, the lever arm 22 remains at or
below the horizontal and the switch 40 remains
closed. The liquid issuing from the conduit 1%
into the bucket 27 in excess of the amount drain-
ing through the orifice 28 overflows into the tank
10 together with the liquid flowing from the out-
let orifice 28. However, when the accumulated
liquids in the reservoir at the bottom of the
well become depleted and the flow of liquid from
the well through the conduit 15 to the bucket 27
ceases, the liquid in the reservoir or bucket 27
drains out through the small outlet or orifice 28.
As the bucket 27 on the inner arm 22a of the
lever 22 becomes empty, the counterweight 35
on the other and outer arm 22b of the lever 22
overbalances the bucket 27 and the outer arm
220 together with the trip bar 46 carried there-
by, is caused by gravity to move downward. As
the outer arm 226 moves downward, the trip bar
46 carried thereby strikes the switch arm 41 and
moves the switch 40 into open position, thereby
Interrupting the electrical circuit to the elec-
tric motor i, which stops the operation of the
well-pumping equipment. Thus, without the
attendance of an operator, the pumping opera-
tion is stopped at the optimum and, most ef-
ficlent time; namely, when the accumulated

- liquid in the well has been depleted and liquid _
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flow from the well has ceased.

At a desired time thereafter, when sufficient
liquid has accumulated in the bottom of the well,
the switch 40 is reset to closed position for re-
starting the pumping equipment, which may be
done manually by the operator or gauger on his
rounds by moving the switch arm 41 to closed
position of the switch 40. If desired, however,
a suitable automatic timing regulator can be used
:1.;11 reset the switch 40 at some predetermined

e. -

Figures IV and V show another and preferred
embodiment of the present invention which does
not require the use of a storage or surge tank, but

‘may be installed directly on a pipe line leading

from a well and is therefore of particular ad-
vantage for controlling the pumping of wells lo-
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cated at a considerable distance from theirstorage
tanks. This embodiment comprises a reservoir
or chamber 60 having a cover 61, g liquid inlet
port 62, a liquid outlet port 63, and 3 drain out-
let or orifice 64 in the bottom portion of the
chamber 60. The inlet and outlet ports 62 and
63 are preferably positioned in the upper portion
of the chamber 60 with the inlet port 62 higher
than the outlet port 63. A tubular wire screen 65
or the like is preferably provided between the
inlet and outlet ports 62 and 63 to keep clogging
matter from accumulating in the chamber 60,
The well flow line or conduit 15, on which this
controller is installed, is connected to the inlet
port 62 and a downwardly-depending conduit 66
is connected to the outlet port 63. Connected
to the conduit 66 by means of 8 T 61 therein
is a conduit 68 attached to the chamber 60 about
the drain outlet or orifice 64 by means of second
T 68, as shown in Figure V. The drain orifice 64
may be provided with means for adjusting its
flow capacity in a manner similar to that de-
scribed above for the orifice 28 of the first em-
bodiment. For example, a removal Plug 69q
fitted into the lower opening of the T 69 allows
access to the outlet 64, which may be provided
with a downwardly-extending nipple 64a, adapt-
ed to receive a bushing 64b with an opening of
the desired size.

A rotatable shaft 12 passes through a small lat-
teral opening 10, preferably located about half-
way up the side wall of the chamber, and through
a bearing and packer combination T{ attached to
the outer wall of the chamber 60 about the open-
ing 10. To the inner end of the shaft 12 and
at a right angle thereto is attached a float arm
13, to the other end of which is attached a float
14. To the other and outer end of the rotatable
shaft 12, and at a right angle thereto, is fastened
a trip-carrying arm 15. Pivotably attached to
the outer end of said arm 15is g trip bar 16, which
is arranged to strike the switch arm 41, project-
ing from the switch housing 42 of switch 40.

In practice, when using the last-described em-
bodiment of the control means in the well-pump-
ing system, the operation of the pumping equip-
ment | to T causes well liquids to fow through
the conduit 16 into the chamber 60 by way of
inlet port 62. Since the amount of liquid enter-
ing the chamber is greater than that draining
trom the chamber 60 by way of the drain outlet
or orifice 64, the chamber 60 remains full or filled
to a relatively constant high level, the excess lig-
uid overflowing through the outlet port 63 in the
upper portion of the chamber into the down-pipe
or conduit 66 and on, into a field tank or collect-
ing system, through a continuation of the pipe 8.
Tne liquid draining through the orifice §4 passes
by means of T 68, conduit 68, and thence, by
means of T 87, into the conduit 66. With the
liquid level in the chamber 60 remaining con-
stant, the float 14, which buoyantly rests on said
liquid, and its appendages; namely, the float arm
13, the rotatable shaft 12, and trip-carrying arm
16, remain stationary.

However, when liquid ceases to flow from the
well into the chamber 60 due to the depletion
of the accumulated liquid in the bottom of the
well, the liquid drains from the chamber (1]
through the drain outlet or orifice 84, causing
the liquid level, together with the float 14, to fall,
The downward movement of the foat 14 and
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the float arm 73 rotates the shaft 12 in its bear-
ing 71, causing the trip-carrying arm 15 to swing
through an arc so that the trip-bar 16, carried
by said arm 15, strikes the switch arm 41 and
thereby actuates the switch 40. The operation
of the pumping equipment is thus stopped by the
actuation of the switch 40. After a predeter-
mined period of time, which allows another ac-
cumulation of liquid in the borehole, the pump-
ing equipment may be again operated by reset-
ting the switch in any suitable manner.

It will be readily apparent that many modifi-
cations of the present well-pumping system, and
particularly of the control means therein, can
be made without departing from the basic con-
cept of the invention, which includes a reservoir
or chamber for receiving the tota]l fluid flow from
the well, a liquid outlet having a smaller flow ca-
bacity than the output of the pump, and gravity-
actuated means responsive to the liquid level in
the reservoir for stopping the operation of the
pumping equipment.

I claim as my invention:

1. In a well-pumping system for discontinu-
ously depleting the liquid accumulating in a well
producing small quantities of said liquid, said
system comprising a pump in a well, a prime
mover for actuating said pump, and a tubular
conduit for the liquid flow from said pump, con-
trol means for intermittently interrupting the
operation of the pump when the liquid accumu-
lated in the well has been depleted, said control
Ineans comprising a tubular screen member form-
ing said conduit throughout g portion of the
length thereof, a closed reservoir enclosing the
screened portion of the conduit, a drain outlet
in communication between the lower portion of
said reservoir and said conduit at a point down-
stream of its screened portion, said drain ocutlet
having a smaller capacity than the normal out-
put of the pump, and float means buoyant in the
liquid of said reservoir for shutting off the prime-
mover when the liquid flow through said conduit
has stopped and the liquid delivered to said res-
ervoir through said screen portion has drained to
& predetermined level through said drain outlet.

2. In a well-pumping system .for discontinu-
ously depleting the liquid accumulating in a well
broaucing small quantities of said liquid, said
system comprising a pump in a well, a prime
mover for actuating said pump, and a tubular
conduit for the liquid flow from said pump, con-
trol means 1or intermittently interrupting the
operation of the pump when the liquid accumu-
lated in the well has been depleted, said control
neans comprising a tubular screen member form-
ing said conduit throughout a portion of the
length thereof, said tubular screen member being
inciined downwards in the direction of the fluid
flow, a closed reservoir enclosing the screened
portion of the conduit, a drain outlet in com-
munication between the lower portion of said
reservoir and said conduit at a point downstream
of its screened portion, said drain outlet having
& smaller capacity than the normal output of the
bump, and float means buoyant in the liquid of
sald reservoir for shutting off the prime-mover
when the liquid flow through said conduit has
stopped and the liquid delivered to said reservoir
through said screen portion has drained to a pre-
determined level through said drain outlet.

ERNEST ROBERT FRANZ,




