
C {à} ¿uw "ì fr ,j> v_ . Mi1.£LLUt2i-.J1£Eâ ÉHÁU‘U‘N 
* u „_ „, y 

l. Dec. 26, 1967 R A. PANTAGES 3,359,791 

SYSTEM RESPONSIVE T0 WELL PUMPING LOADS 

Filed 0st,» 19, 1964 2 Sheets-Sheet l 

INVENTOR. y 

,@aßA/¿WÁ @M7465 
BY ‘ J 





United States Patent Office 
l 

3,359,791 
SYSTEM RESPONSIVE TG WELL PUMPING 

LOADS 
Rodney A. Pantages, Los Angeles, Calif., assignor to Well 

Sentry, Inc., Los Angeles, Calif., a corporation of Cali 
fornia 

Filed Gct. 19, 1964, Ser. No. 404,741 
9 Claims. (Cl. 73-151) 

The present invention relates generally to systems re 
sponsive to the performance of pumping wells, and more 
particularly to such a system responsive to the load or 
weight on the pump rod of an oil well. The system may 
perform any or all of the following monitoring func 
tions: instantaneous load reading, signalling abnormal 
performance, controlling the operation, and permanently 
recording the pumping load. 
The load on the pump rod »of a pumping well such as 

an oil well will, in normal operation, fluctuate between 
high and low values as the pump rod moves up and down. 
These operating values provide valuable information re 
garding pump efficiency and other conditions, and may be 
used not only to indicate a serious malfunction of the 
pumping equipment, requiring shut-down of the opera 
tion, but also ineñ‘icient operation thereof, such as below 
capacity operation for longer than normal periods. 

Partial pumping operations of short duration are 
normal in well pumping, but if the condition does not 
correct itself within a reasonable period of time, it results 
in a serious drop in production. Such partial pumping or 
below-capacity output is indicated when the loads on the 
pump rod fail to reach normal or average high and low 
values over a given period of operation and the system ac 
cording to the present invention responds to such opera 
tion to give an electrical signal indicative thereof which 
may be used in any desired manner, such as to trigger a 
radio broadcast signal or to control an audible or visual 
alarm or other indication of the lowered output, while 
preferably continuing the pumping operation. 
On the other hand, should the load on the pump rod 

go below a predetermined value, it is indicative of a 
serious malfunction, such as a broken pump rod, and the 
system desirably responds thereto to give an electrical 
signal which may be used to effect shut-down of the well. 
If the load on the pump rod should exceed a predeter 
mined limit, it also will be indicative of a serious mal 
function, such as jamming or the like, and will produce an 
electrical signal which likewise may be used to terminate 
the pumping operation. In either case, an alarm signal 
gives notice of the occurrence of the malfunction. 

In addition to the above controls, the system provides 
for a permanent record to be made of the operating loads 
on the pump rod to which reference can be made at any 
time to analyze the performance of the well over all or 
any part of the recording period. 
The system according to the present invention con 

templates an electrical, mechanical, or hydraulic device 
for weighing the loads on the pump rod and transmitting 
the load values to an indicating instrument spaced there 
from, which includes circuit-controlling contacts giving 
electrical control signals in accordance with the perform 
ance of the well as translated by the loads on the pump 
rod. The pumping rod load may, at the same time, be 
charted in a recording device forming a part of the same 
instrument or in a separate recorder electrically or me 
chanically connected thereto. 
The load weighing device is desirably mounted on and 

movable with the polished rod of the pump, and is con 
nected to remote instrument means by appropriate cou 
pling means 'determined by the character of the weighing 
device used. As specifically illustrated in the drawing, the 
system makes use of a hydraulic transmitter on which the 
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weight of the pump rod is supported, but st ain gages and 
other electrical devices could obviously bhe-«Tand be 
electrically connected to indicating and recording instru 
ments to effect the indicating, controlling and recording 
functions of the invention. 

It is therefore an object of the present invent'on to 
provide an improved system for controlling, indicating 
and recording the performance of a pumping well. 
Another object .of this invention is the provision of an 

improved system operating in response to the performance 
of a pumping well, as indicated by the load or weight of 
the pump rod of the well. 
Another object of this invention is the provision of an 

improved system responsive to prolonged operation of a 
pumping well at below capacity level, as determined by 
the failure of the load on the pump rod to reach normal 
high or low values in a predetermined period of opera 
tion. 
A further object of this invention is the provision of an 

improved control system for «a pumping well responsive 
to the load on the pump rod to shut down the well when 
the load lon the pump rod reaches either of predetermined 
high and low levels and to give an alarm when the load 
on the pump rod fails to reach either an intermediate high 
level .or an intermediate low level over a predetermined 
period of operation. 4 
A still further object of the present invention is the 

provision of an improved well performance warning sys 
tem signalling a below-capacity operation when the load 
on the pump rod of a pumping well fails to reach a pre 
determined level in a predetermined period of operation. 

Yet another object of the invention is the provision of 
a system -responsive to the load on the pump rod of a 
pumping well to give instantaneous measurements of well 
performance, to signal prolonged below-capacity opera 
tion, to shut down the well upon the occurrence of a 
serious malfunction, and to make a permanent record of 
well performance over an extended period of time. 
A still further object of this invention is the provision 

of a well performance-responsive system in accordance 
with the preceding object in which the recorder may be 
readily connected and .disconnected -so as to be usable at 
different times on a number of wells whose performances 
are to be recorded. 
These and other objects and features of the invention 

will be readily apparent to those skilled in the art from 
the following specification and the appended drawings, in 
which: 
FIGURE 1 is a side elevational view of a Well pumping 

load responsive system according to the present inven 
tion; 
FIGURE 2 is a partial vertical sectional view through 

a hydraulic load weighing and transmitting device used 
in the system of the invention; 
FIGURE 3 is a front elevational view, with parts bro 

ken away, of an indicating and electrical signalling in 
strument used in the system; 
FIGURE 4 is a detail sectional view on the line 4_4 

of FIGURE 3; 
FIGURE 5 is a detail sectional view on the line 5_5 of 

FIGURE 3; 
FIGURE 6 is a simplified wiring diagram for the in 

dicating, controlling, signalling and recording elements 
of the system; 
FIGURE 7 is a side elevational view of the instrument 

of FIGURE 3, showing a potentiometer mounted thereon 
for connection to a recorder; 
FIGURE 8 is a front elevational View of a modified 

component for the system in which the responsive in_ 
strument and recorder are combined in a unitary device; 
FIGURE 9 is an enlarged view of the component of 
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FIGURE 8, with the cover open and parts broken away; 
and 
FIGURE 10 is a detail sectional view showing the 

mounting of an electrical contact on the component of 
FIGURES 8 and 9. 

Referring first to the over-all system arrangement 
shown in FIGURE 1, the well cap 11 includes a bushing 
12 through which reciprocates the polished rod 13 at the 
end of the well pump rod. The polished rod 13 extends 
loosely through a hanger bar 14 and has a clamp 15 
mounted rigidly on its upper end. A hydraulic load-weigh 
ing transmitter unit 16 is mounted between the clamp 15 
and the hanger bar 14 so that the weight of the pump rod 
is borne directly thereby. The hanger bar 14 is connected 
by flexible cables 17 to a head 18 mounted on one end of 
a walking beam 19 which is pivotally mounted at 21 at the 
upper end of a supporting structure 22. The opposite end 
of the walking end 19 is connected by a crank arm 23 to a 
crank 24 which rotates with a fiywheel 25. The fiywheel 
25 is represented as a large pulley driven through a belt 
26 by an electric motor 27. 
An alarm device 28, which may take any form-audi 

ble, visual, radio broadcast etc., is mounted at the well site 
and the motor 27 and the alarm device 28 are energized 
from a control 29. The hydraulic transmitter 16 is con 
nected by fiexible hydraulic tubing 31 to a responsive in 
strument 32, exemplified as a pressure gage and switching 
device in the hydraulic embodiment selected for specific 
illustration. The electric circuits from the instrument 32 
are fed to the control 29, as will be hereinafter explained. 
The instrument 32 may also be used to control the posi 
tion of a potentiometer whose output is fed to a recorder 
33 where a continuous, permanent chart is made of well 
performance in terms of the loads on the pump rod. 
FIGURE 2 illustrates the construction of the hydraulic 

load-weighing transmitter 16 which supports the load on 
the polished rod 13. This transmitter comprises a pair of 
cooperating annular members 36 and 37, the member 36 
being hollowed out to provide an annular recess or cavity 
38 into which the member 37 ñts in telescoping relation. 
In the annular recess or cavity 38 is disposed a hydraulic 
cushion in the form of a hollow, annular, doughnut shaped 
envelope 39 of flexible material, such as neoprene or the 
like, containing oil or similar hydraulic tiuid 41. A con 
nector 42 leads through openings in the outer walls of 
the member 36 and envelope 39 into the interior of the 
latter and serves to connect to a flexible tube 31 of con 
ventional high-pressure construction, the tube 31 being 
connected to a pressure inlet 43 for the instrument 32 
(FIGURE 3). 
The inlet 43 connects to the fixed end of a pressure 

responsive element within the instrument 32, specifically 
illustrated as a Bourdon tube 44, whose free end is con 
nected through suitable levers or gearing (not shown) to 
ef‘l’ect rotation of a shaft 46 having a pointer 45 rigidly 
mounted thereon. The Bourdon tube 44 efîects rotation 
of the pointer 45 in response to increase and decrease in 
the pressure therein supplied by the hydraulic liquid 41. 
The pointer 45 thereby moves to continuously indicate 
the load or weight on the polished rod 13. The pointer 45 
is desirably of conducting material to serve as a movable 
electrical contact and is connected through its shaft 46 
and the casing 47 of the instrument 32 to a circuit con 
ductor 48 which may be connected to ground, as in the 
diagram of FIGURE 6. The pointer 45 rotates in front 
of a circular scale 49 whose indicia give continuous read 
ings of the instantaneous load or weight on the polished 
rod 13. The instrument 32 has a front cover 51 cooperat 
ing with the casing 47 to close the same, and the cover 
51 has a front window 52 of glass or transparent plastic 
through which the position of the pointer 45 relative to the 
scale 49 may be viewed. 

Cooperating with the movable contact pointer 45 are 
adjustable stationary contacts 53, 54, 55 and 56. Each 
of the contacts 53-56 comprises a conducting arm 57 
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4 
mounted on the end of a pin 58 extending through, and 
whose head 59 is accessible at the front of, the cover 
window 52. Conducting strips 61 are mounted on the 
back face of the window 52 and are electrically connected 
to the contact arms 57 through conducting washers 62. 
The pins 58 are rotatably mounted on the window 52 so 
that the arms 5'7 rotate into adjusted positions upon rota 
tion of the pin heads 59. To the ends of the conducting 
strips 61 are mounted control circuit wires leading to the 
control 29. 
Upon the ends of the outer contacts 53 and 56 are 

mounted conducting pins 64 in the path of the pointer 45 
and engaged thereby to complete controlling circuits, as 
explained hereinafter. Inner or intermediate contacts 54 
and 55 have spring lingers 65 mounted thereon in the 
path of the pointer 45 so that the pointer not only en 
gages the fingers 65 but is free to move past the fingers 
in both directions. Instead of the spring fingers 65, an 
arcuate contact engaged by a sliding contact on the pointer 
45 might be used. 
The control 29 is fed from a suitable power source 63 

and effects energization of the motor 27 through a cable 
66. Circuits effecting shut-down of the well are estab 
lished by the engagement of the pointer 45 with either of 
contacts 53 or 56 to send a controlling electrical signal 
to control 29 upon the occurrence of a series malfunc 
tion evidenced by extremely low or high loads on the well 
pump rod. Upon shutting down the well, the control 29 
desirably also engages the alarm device 28 to signal the 
occurrence of the malfunction at the well. 

It is also desired to give an alarm signal when the well 
operates »outside Of its normal load limits for a prede 
termined 4period of time, but without shutting down the 
operation. Such an alarm signal is triggered by the fail 
ure of the pointer 45 to engage either of the fingers 65 
over a predetermined period of well pumping operation. 
It will be readily understood that either of these clon 
tacts may be used alone so as to effect the signalling operi 
ation only when the load does not reach either a normal 
high or normal low, without reference to the value at 
the other end of the scale. 
A simplified wiring diagram for the system is shown 

in FIGURE 6. Contact 53 is individually connected by 
line 60 to the control 29. Contact 56 is individually con 
nected by line 67 to the control 29. Contact 54 is in 
dividually connected by line 68 to a time delay device 69. 
Contact 55 is individually connected by line 70 to a time 
delay device 69A. Time delay device 69 is connected by 
a line 71 to the control 29. Time delay device 69A is con 
nected by a line 71A to the control 29. The control 29 
is provided with a plurality of indicators which may be 
of the “pop-up” type and which are individual to the 
lines 60, 67, 71 and 71A to indicate, until reset, the re 
ceipt of an electrical control signal over the line with 
which they are associated. The control 29 operates in re 
sponse to a control signal over either of lines 60 and 67 
to deenergize the motor cable 66, give an alarm by a radio 
broadcast, audible or visual signal at 28, and activate the 
indicator 30 which is associated with the line over which 
the control signal was given. The control 29 operates upon 
receipt of a control signal over either of lines 71 and 78 
to activate the alarm 28 and to activate the appropriate 
indicator 30, while maintaining the motor cable 66 ener 
`gized. 
The time delay devices 69 and 69A may take many 

forms, both mechanical and electrical` and their func 
tions are to Signal the control 29 to energize the alarm 
28 in the event the associated contacts 54, 55 is not en 
gaged by the pointer contact 45 over a predetermined 
period of time. A simple arrangement in an electrical 
time delay device would include a condenser charging over 
a predetermined time interval to a triggering value, at the 
attainment of which it sends a control signal to the con 
trol 29. The contacts 54 and 55 are in this example con 
nected to discharge the capacitors of their respective time 
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delay devices so that if contact is made at any time dur 
ing the charging period, a new time delay period starts, 
and it is only when contact is not made throughout the 
entire charging period that the condensers charge to their 
triggering values to signal the control 29 to activate the 
alarm 28. 

It will be understood that the alarm 28 may be of any 
character, such as a flashing light, a siren or horn, or a 
radio broadcast signal, as in my copending application 
Ser. No. 359,140, tiled Apr. 13, 1964, for Remote signal 
ling of Oil Well Pumper Malfunction. 
FIGURE 7 shows a manner in which the potentiometer 

72 may be mounted on the instrument 32 to be operated 
by the shaft 46. The shaft 46 extends through the plane 
of the back of the instrument 32 to be enclosed within a 
bore in a hub 73 extending therefrom. The hub 73 is 
counterbored at 75 to receive the body of the potenti 
ometer 72 which is secured in place by a stud or like ele 
ment 76. The potentiometer has an axial shaft which is 
connected to the instrument shaft 46 by a simple flexible 
tube 77. The potentiometer 72 is thereby readily assem 
bled with and removed from the instrument. The po 
tentiometer is connected by wires '78 to the recorder 33 
and, with the movable slide element of the potentiom 
eter oscillating with the pointer 45, the recorder 33 will 
trace upon its chart 79, by means of a conventional ink 
pen stylus 80, the continuous loading on the pump rod 
during the pumping period being examined. 
With the arrangement described, the yrecorder 33 can 

service any number of individual pumping well installa 
tions, since it is readily portable to and from the Various 
well sites. The potentiometer 72 may be moved with the 
recorder or an individual potentiometer may be provided 
at each instrument 32, as desired. 

In the operation of the system, the load on the well 
pump Vrod is directly applied to the hydraulic transmitter 
16 and the pressures on the hydraulic fluid therein _are 
continuously transmitted to the pressure-responsive Bour 
don tube 44 in the instrument 32. The loads on the well' 
pump rod will vary in lifting and down strokes of the 
pump and the pointer 45 will oscillate to follow these 
load changes. The contacts 53 and 56 are set in positions 
of limiting loads which will occur only upon serious mal 
function in the pumping operation which make shutdown 
of the well desirable. Should this limiting value of the 
load occur on the low side, the pointer 45 will engage 
contact 53 to complete a circuit to the control 29 over' 
line 60 and the control will operate to: (l) deenergize 
the motor cable 66 and stop the well pumping operation; 
(2) energize the alarm device 28 to carry out its func 
tion of radio, visual or audible signalling; and (3) acti 
vate the appropriate indicator 30 to show that the shut 
down occurred because of the occurrence of the abnormal 
low pump load value. 

Should the load on the pump rod reach the predeter 
mined maximum to which contact 56 is set, the pointer 
45 will complete the circuit through contact 56 and line 
67 to the control 29 which operates in theA same manner, 
but now activates the indicator 30 associated with the 
line 67 to apprise the operator of the nature of the mal 
function~that is, the maximum overload which caused 
the shutdown. 
The contacts 54 and 55 are set at intermediate values 

between the contacts 53 and 56, lwhich values are for 
normal or average low and high loads, respectively, 
which should be sustained by the pump rod during nor 
mal pumping operation. These intermediate load values 
are such that they may not be reached by the pump rod 
through many strokes and over a considerable period of 
time, but if either is not reached for the prolonged pe 
riods of time for which the time delay devices 69, 69A 
may be independently set, it is indicative of impaired or 
low production operation. Such operation, while not seri 
ous enough to require shutdown of the well, still makes 
it desirable for an alarm signal to be given so that the 
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6 
well may be inspected and attention given to correcting 
whatever is causing the abnormal performance. For the 
present explanation, let it be assumed that the time delay 
devices 69 and 69A are both set for a delay time of eight 
hours, that is, unless contact is made to their respective 
contacts 54 and 55 within eight hours, a control signal will 
be given over the appropriate line 71, 71A. 

In normal operation, the contact pointer 45 periodically 
engages contact 54, and each time it so engages, the 
delay period of the time delay device 69 is restarted. If 
it be assumed now that the pointer 45 starts operating en~ 
tirely above the contact 54, meaning that the load on the 
well pump rod does'not go down to the value at which 
contact 54 is set, the delay period of the time delay device 
69 continues to time out. If, for the assumed eight hour 
period, the pointer 45 never engages contact 54, the time 
delay device 69 times out and sends a control signal over 
line 71 to the control 29 to elfect the following opera 
tions: (1) activate the alarm device 28 to perform the 
signalling operation for which it is designed; and (2) ac~ 
tivate the indicator 30 associated with the line 71 to ine 
form the operator, when he responds to the alarm signal, 
that the pump operation has been such as not to reach the 
normal or average low value for which contact 54 is set, 
for a period of eight hours. 

If the well is operating on the low load side, that is, 
without the pointer 45 engaging the contact 55, a similar 
operation will be performed when the timing period of 
time delay device 69A runs out, except that the appro 
priate indicator 30 will be activated to inform the opera 
tor answering the signal that it was given because of a 
prolonged low load condition. In the cases of extreme set 
tings of contacts 53 and 56, an alarm of such abnormal 
operation is given but the pumping operation is continued 
to secure at least the curtailed production of such opera 
tion. 

Instead of a separate recorder 33 connected to the in 
strument 32 and separable therefrom to be used at differ 
ent wells, a combined pressure-responsive, indicating, con 
trolling and recording instrument may be used such as 
is illustrated in FIGURES 8 through l0 at 81. This corn 
bined instrument is enclosed within a casing 82 having a 
swinging cover 83 hingedly mounted thereto. The actuat 
ing element of the instrument is in the form of a flattened 
spiral tube 84 having one end ñxed and connected to the 
tube 31 from the pressure transmitter 16. The free end of 
the actuator 84 is connected through suitable lever 
mechanisms 8S to effect oscillation of a pivoted indicat 
ing arm 86 carrying a marking pen 87 at its end which 
makes a trace record on a paper chart 88 mounted on a 
disc 89 which is rotated by a spring or electric motor 91. 
The disc, chart and motor are removably mounted in 
casing 82 and maintained therein by a socket 92 mounted 
on the end of an arm 93 at the axis of rotation of the 
disc 89, with the arm 93 biased inwardly by a torsion 
spring 94. Thus, while the instrument 81 is a combined 
indicating, controlling and recording instrument, the mo 
tor 91 and disc 89 thereof are removable for use in 
like instruments, where desired. 

Cover 83 is provided with a pair of concentric arcuate 
slots 95 and 96. Suitable scale indicia 97 are provided at 
the edge of the slots 95 and the indicating arm 86 is 
Visible through this slot to provide a direct, continuous 
reading at the scale 97 of the instantaneous load on the 
pump rod. Within the slot 96 are adjustably mounted sta 
tionary contacts 103, 104, 105 and 106 corresponding in 
function and oper-ation to the contacts 53-56, respectively, 
of the instrument 32. The circuit connections are the same 
as for instrument 32 and correspond to the simplified 
showing of FIGURE 6, with the indicating arm 86 per 
forming the function of the pointer 45 and being likewise 
conducting to complete control circuits when it engages 
the respective contacts 103-106, all as previously de 
scribed for the contacts 53 through 56. The'contacts 104 
and 105 are spring arm contacts, as illustrated in FIG 

u 
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URE l0, to provide for passage of the arm S6 therepast, 
similarly to contacts 54 and 55 in instrument 32. 
FIGURE l0 is a cross-section through contact 104 to 

show an insulating bushing 98 extending through the 
slot 96 and elongated along the slot to prevent turning of 
the bushing within the slot. A socket element 99 having 
a head 100 extends partially through the bushing 98, 
from the back toward the front of the cover 83, and a 
clamping stud 101 with an exteriorly accessible head is 
threaded into the socket member 99 to tighten the Contact 
assembly in adjusted position. The spring contact 104 
and a control conductor 102 are soldered to the socket 
member 99, as at 107. An insulating washer 108 is placed 
beneath the head 101 to complete the insulation of the 
conducting parts from the cover 83. When the stud 
101 is loosened, the contact assembly may be adjusted 
along the slot 96 to a desired position where it will be 
held by tightening of the stud. The positions of the con 
tacts 103 and 106 correspond to those of the contacts 
53 and 56, that is, the low and high pump rod load limits 
which are indicative of malfunctions so serious that it 
is desired to shut down the pumping operation. The posi 
tions of the contacts 104 and 105 correspond to the posi 
tions of the contacts 54 and 55 wherein an alarm sig 
nal is to be given, without shutting down the pumping op 
eration, where the indicating arm 86 fails to engage either 
of contacts 104, 105 for a predetermined time delay period 
as explained in the operation with the instrument 32. 

In the system according to the present invention the 
various indicating, controlling and recording features 
combine to monitor the performance of a pumping well. 
The system provides safety control to shut down the well 
pumping operation upon the occurrence of ̀ a serious mal 
function at either the high or low side, and also for sig 
nalling where abnormal operation occurs over a pro 
longed period where a predetermined normal or average 
high or low load value is not reached within a timed 
period. The system gives a continuous reading of the in 
stantaneous load on the pump rod and may also ‘make a 
permanent record of continuous pump rod loads over an 
extended period to provide for analysis of the well per 
formance. The extreme load values for shutdown and the 
intermediate values for alarm may be adjusted as desired, 
and where any control circuit is energized, a relatively 
permanent indicator is actuated to apprise the operator at 
a later time of the nature of the abnormality which 
caused the control to be energized. 
While the above features all combine in over-all con 

trol and measurement of well performance, any of the in 
dividual features and its functions may be omitted with 
out departing from the invention. For example, the con 
tact 54, time delay device 69, and the portion of the con 
trol 29 connected thereto may be entirely omitted and 
the intermediate alarm be made responsive only to a low 
capacity operation of the type where the load does not 
reach the value for which contact 55 is set within the tim 
ing period of time delay device 69A. Likewise, the po 
tentiometer 72 may be omitted from the instrument 32, 
and whether or not the potentiometer is used, the re 
corder 33 may not be connected to make a permanent ree 
ord of the pump rod loading. It is apparent that many 
other variations and modifications may be made in the 
specific embodiments of the invention shown and de 
scribed herein, and the invention is not to be limited 
thereto but is to be given its broadest interpretation with 
in the terms of the following claims. 

I claim: 
1. A system responsive to the performance of a pump 

ing well comprising: load-measuring means connected to 
a well pump rod so as to be continuously responsive to 
the load thereon; instrument means remote from and con 
nected to said load-measuring means; control means for 
the well pumping operation; >means on said instrument 
means responsive to the attainment of either a prede 
termined high load value or a predetermined low load 
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value for activating the control means to discontinue 
the well pumping operation; and additional means on said 
instrument responsive to failure of the pump rod load to 
reach a predetermined intermediate value over a pro 
longed interval for activating a signal means to indicate 
abnormal performance of the well but without terminat 
ing the pumping operation. 

2. A system responsive to the performance of a pump 
ing well comprising: load-measuring means connected to 
a well pump rod to move therewith and to be continuous 
ly and directly responsive solely to the load thereon; in 
strument stationary means connected to said load-measur 
ing 'means to give continuous readings of the instantaneous 
load on the pump rod; control means for the well pump 
ing operation; means on said instrument means respon 
sive to the attainment of either a predetermined high load 
reading or a predetermined low load reading for activat 
ing the control means to discontinue the well pumping 
operation; signal means; means responsive to activation 
of said control means for energizing the signal means to 
indicate the discontinuance of the well pumping opera 
tion; and indicators responsive respectively to the attain 
ment of said predetermined high and low load readings 
for indicating which condition caused termination of the 
pumping operation. 

3. A system responsive to the performance of a pump 
ing well comprising: load-measuring means connected to 
a well pump rod so as to be continuously responsive to 
the load thereon; instrument means connected to said 
load-measuring means to give continuous readings of the 
instantaneous load on the pump rod; control means for 
the well pumping operation; means on said instrument 
means responsive to the attainment of either a prede 
termined high load reading or a predetermined low load 
reading for activating the control means to discontinue 
the well pumping operation; signal means; means respon 
sive to activation of said control means for energizing the 
signal means to indicate the discontinuance of the well 
pumping operation; and means on said instrument respon 
sive to the failure of the pump rod load to reach a prede 
termined value over a prolonged interval for energizing 
said signal means to indicate such subnormal operation 
of the pumping well without terminating its operation. 

4. The system defined in claim 3 in which said means 
responsive to the failure of the pump rod load to reach a 
predetermined value over a prolonged interval includes 
means responsive to failure to reach either a predeter 
mined high or a predetermined low pump rod low load 
value within predetermined time intervals. 

5. The system defined in claim 4 including four indi 
cators responsive individually to one of the conditions 
under which the signal means is energized, said indicators 
remaining activated, until reset at the well site, to apprise 
an operator of the condition which caused an alarm signal 
to be given. 

6. A system responsive to the performance of a pump 
ing well comprising: load-measuring means connected to 
a Well pump rod to move therewith and to be continuous 
ly and directly responsive solely to the load thereon; sta 
tionary instrument means connected to said load-measur 
ing means to give an instantaneous reading of the load on 
the well pump rod; control means for the well pumping 
operation; means on said instrument means responsive to 
the attainment of either a predetermined high load read 
ing or a predetermined low load reading for activating the 
control means to discontinue the well pumping operation; 
a potentiometer mechanically connected to said instru 
ment means to be varied thereby to provide continuous 
values indicative of the loads on the well pump rod; 
and recording means connected to said potentiometer and 
operable to chart a permanent record of the continuous 
values of the loads on the well pump rod. 

7. A system responsive to well pumping loads compris 
ing: load weighing means mounted to move with the well 
pump rod to be responsive to the instantaneous load 
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thereon; a stationary instrument remote from the well 
pump rod and connected to the load weighing means to 
be responsive thereto; a pointer in said instrument means 
movable in response to variations in the load measured 
by said load weighing means and cooperating with indicia 
to give a continuous reading of the instantaneous load on 
the well pump rod; at least a portion of said pointer pro 
viding a movable electrical contact; stationary contact 
means engageable by said movable electrical contact upon 
the occurrence of an abnormal value of pump rod load to 
transmit an electrical signal thereof; control means re 
sponsive to said electrical signal of abnormal operation 
for terminating the well pumping operation; additional 
stationary contact means located intermediate said ab 
normal high and low contacts; time delay means; circuit 
means interconnecting said time delay means and inter 
mediate contact means and completed by engagement of 
the pointer with the intermediate contact means, said 
time delay means being reinitiated each time said pointer 
engages said intermediate contact means and timing out 
when said pointer fails to engage said intermediate con 
tact means within its timing period; and signal means con 
trolled by the time delay means for indicating prolonged 
abnormal operation. 

8. The system defined in claim 7 in which said inter 
mediate contact means comprises: a pair of spaced con 
tacts positioned at both high and low load values reached 
in normal well performance; and a time delay means con 
trolled by each of the intermediate stationary contacts 
and operating individually when their timing periods run 
out to elïect the signal means indication. 

9. A system responsive to well pumping loads com 
prising: load Weighing means mounted to move with the 
well pump rod to be responsive to the instantaneous load 
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thereon; a stationary instrument remote from the well 
pump rod and connected to the load weighing means to 
be responsive thereto; a pointer in said instrument mov 
able in response to variations in the load measured by the 
load weighing means and cooperating with indicia to give 
a continuous reading of the instantaneous load on the well 
pump rod; at least a portion of said pointer providing a 
movable electrical contact; stationary contact means en 
gageable by said movable electrical contact upon the oc 
currence of an abnormal value of pump rod load to trans 
mit an electrical signal thereof; a potentiometer mounted 
on said instrument and connected to said pointer so as to 
be rotatable therewith; and a recorder connected to said 
potentiometer to chart the continuous values of the po 
tentiometer resistance against time whereby to perma 
nently record the performance of the pumping well in 
terms of a continuous trace of the loads on the well pump 
rod. 
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