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ABSTRACT 0BF THE DISCL0SURE| 
A long Stroke well-pumping unit in which power is 

transmitted to a rod String and counterweight through a 
plurality of parallel Small diameter cables. The druns 
Which drive the cables have smooth circumferential faces; 
embodies noWel anchors for attaching the cables. Other 
WiSe, Similar to an earlier Pat. No. 3,285,081 of the same 
parties. 

This invention relates to an improved long-stroke well 
pumping unit. 
Our earlier Pat. No. 3,285,081 shows a pumping unit 

Which has a cable and drum mechanism for driving the 
rod string up and down. The drums are mounted on a 
poWer driven Shaft journaled at the top of a tower. A 
counterweight for the rod string travels in the opposite 
direction within the tower. The drums have helical 
grOOves around their circumferences, and they have out-- 
board and inboard eccentric portions. Near the end of 
each downstroke of the rod string, the cables which lead 
to the rod string unwind from an eccentric portion of the 
drum to Shorten the moment arm. The power is shut off, 
whereby the parts coast to a stop. The counterweight 
cables now have longer moment arms, and the counter 
Weight OVerbalances the rod string to start the next up 
Stroke before the power comes back on. The reverse 
action takes place at the end of each upstroke of the rod 
string. 

This pumping unit affords advantages of long slow 
pumping StrokeS and also of saving on .. power require 
ments, Since it relies on momentum of the parts to move 
them through a Substantial portion of each stroke. How 
ever, in practice we have observed the cables are sub 
ject to excessive Wear. The pumping unit has large diam 
eter wire cables to Support the heavy rod string and 
counterweight. These cables pass over relatively small di 
ameter drums, particularly on the eccentric portions of 
the drumS. Dimensional variations in the carrier bar or 
drum grOOWes may cause the fieet angles between the 
cableS and drums to change slightly. Both the unfavor 
able ratio of cable diameter to drum diameter and the 
variation in fleet angle tend to cause excessive wear. If a 
cable breakS, the rod string or counterweight may fall 
and cause serious damage. 
An object of the present invention is to provide an 

improved pumping unit which utilizes the principles 
shown in our aforementioned patent, but overcomes the 
tendency of the cables to wear excessively. 
A further object is to provide a pumping unit of the 

type described in which we obtain a more desirable ratio 
of cable diameter to drum diameter through the use of a 
plurality of parallel Small diameter wire cables. 
A further object is to provide a pumping unit of the 

type described in which the drums have smooth or un 
grooved circumferential faces and the fleet angles are 
maintained constant. 
A further object is to reduce wear on the cables by 

eliminating guide fianges on the drums and guiding the 
cables exclusively by the cable and anchor location. 
A further object is to provide an improved anchor for 
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2 
attaching multiple cables to a mowable part and to utilize 
said anchor for attaching the cables in our pumping unit. 

In the drawings: 
FIG. 1 is a side elevational view of a pumping unit 

cOnStructed in accordance with our invention; 
FIG. 2 is an elevational wiew of the pumping unit from 

the right of FIG. 1; 
FIG. 3 is a Side elevational wiew on a larger scale of 

One of Our anchorS for attaching the cables to a movable 
part of the unit; 

FIG. 4 is a top plan view of the anchors shown in FIG. 
3; and 

FIG. 5 is an exploded bottom plan view of the anchor 
with the cables removed. 
Our pumping unit includes a tower 10 which is formed 

of metal structural members and is of considerable height, 
preferably 60 feet or more. The bottom of the tower is 
Suitably Supported offset from the center line of a well 
head, as shown in our earlier patent. The upper end of 
the tower has aligned bearings 12 in which we journal 
a horizontal shaft 13 offset from the vertical center line 
of the tower toward the side adjacent the well head. The 
Shaft is driven in either direction by a reversible motor 
14 connected thereto through a speed reducer 15. The 
motor and Speed reducer per se and the connection to the 
Shaft may be of conventional construction, and we have 
Shown them only diagrammatically. The shaft carries a 
drum assembly 19 located between the bearings 12. 
The drum assembly 19 includes two spaced apart 

drums 20, each of which has a concentric central por 
tion 20a of relatively large diameter and eccentric por 
tionS 20b and 20c of smaller diameter outboard and in 
board of its concentric portion. In accordance with our 
present invention, the circumferential faces of the drums 
are smooth or ungroowed. We attach a plurality of paral 
lel wire cables 21 (five illustrated) to outboard eccentric 
portionS 20b of both drums 20, with anchors 22. These 
cables lead downwardly to a carrier bar 23 to which 
their lower ends are attached with anchors 24. The car 
rier bar travels up and down along a wertical track 25 
fixed to the outside of the tower. We attach a conventional 
polished rod 26 to the carrier bar, and a rod string (not 
shown) to the polished rod. We attach another plurality 
Of wire cables 27 (five illustrated) to the inboard eccentric 
portionS 20c of both drums 20 with anchors 28. The 
latter cables lead downwardly to a counterweight 29 to 
which their lower ends are attached with anchors 30. The 
counterweight travels up and down on tracks 31 within 
the tOwer. Preferably we apply coverings of plastic mate 
rial Such as polyurethane over the working faces of both 
drumS 20 to cushion shock loads and equalize the loads 
on individual cables 21 and 27. 

In common with the pumping unit shown in our earlier 
patent, cables 21 and 27 wind around drums 20 in op 
posite directions. When the drums rotate counterclock 
wise, aS viewed in FIG. 2, cables 21 unwind and lower the 
carrier bar 23 for a downstroke of the rod string. At the 
Same time cables 27 wind and raise the counterweight 29. 
The reverse action takes place when the drums rotate 
clockwise for an upstroke of the rod string. In either in 
Stance the cables meet the concentric portions 20at of 
the drums during most of each stroke, whereby the rod 
String and counterweight have equal moment arms. Near 
the end of each stroke, power to the shaft 13 is shut off, 
and the unwinding cables meet the eccentric portions of 
the drums, whereupon their moment arms become shorter. 
The parts coast to a stop. The cables which have the 
shorter moment arms are overbalanced, whereby the 
Weight distribution starts the next stroke before the 
power comes on again. 
Our use of a plurality of parallel wire cables in place 
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of the single cables shown in our earlier patent enables 
us to use individual cables of Smaller diameter to sup 
port the Same load. Consequently we obtain a more favor 
able ratio of cable diameter to drum diameter. For eX 
ample, we may use '%8 inch diameter cables with drums 
which have minimum diameters of 45 inches in their 
eccentric portions. The allowable diameter ratio varies 
with the type of cable (number of wires per strand, 
number of strands, wire diameter, etc.). Nevertheless 
commercially available cables are readily used in our 
pumping unit within recommended diameter ratios. As 
the carrier bar 23 moves up and down, the locations on 
the drumS 20 at which cables 21 meet the drum Surface 
moves inwardly and outwardly. We proportion the dimen 
sionS So that this inward and outward movement is just 
Sufficient to maintain a constant fleet angle f. The Same 
is true with respect to cables 27. The constant* fieet angle 
enables the cables to track properly on drums which have 
Smooth or ungrOowed circumferential faces, as already 
described. 

FIGS. 3, 4 and 5 show details of one of our preferred 
anchors 22, 24, 28 or 30. The anchor illustrated is for 
use with five cables, but of course the number may wary 
and the anchor can be larger or Smaller accordingly. 
We form the anchor of two halves 34 and 35 held together 
with bolts 36. The halves 34 and 35 have mating grooves 
37 and 38 respectively of semicircular cross section ex 
tending from their upper faces to receive a set of cables, 
illustrated as the lower ends of cables 27. The half 34 
has two passages 39 which extend obliquely downwardly 
from the lower ends of two of its grooves 37. Similarly the 
half 35 has three passages 40} extending from three of its 
grooves 38. In the assembled anchor passages 39 alternate 
with passages 40. The lower faces of the halves have 
fiat faces 41, the planes of which are normal to the 
center lines of passages 39 and 40. Cables 27 extend 
through the paSSages beyond the fiat faces and have col 
lars 42 fixed to their lower end portions to secure them 
to the anchor. The lower end of each cable projects 
from the anchor in the opposite direction from the next 
cable to allow space for the collars. The anchor 30 is 
attached to the counterweight 29 with clevises 43 which 
engage the ends of the anchor outside the cable 27. Simi 
larly the other anchors can be attached with clewises 
or U-bolts not shown in detail. 
From the foregoing description it is seen that our 

invention affords a simple long-Stroke pumping unit which 
owercomes problems encountered with the pumping unit 
shown in our earlier patent. At the same time we have 
retained the advantages of the former structure. If any 
one cable breaks, no serious damage is likely. 
We claim: 
1. In a long-Stroke pumping unit, which includes: 
a tower; 
a rotatable shaft journalled to said tower near the 

upper end; 
reversible drive means operatively connected with said 

Shaft; 
a pair of drums mounted on said shaft and each having 
a concentric central portion and eccentric portions 
outboard and inboard of the concentric portion; 

fiexible tranSmitting means connected to said drums; 
and 
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4 
a carrier bar and a counterweight Suspended from 

Said drums by said tranSmitting means; 
rotation of said shaft and drums applying force with 

equal moment arms to both said carrier bar and said 
counterweight as long as said flexible means meetS 
said concentric portions; 

the moment arms becoming shorter when .said flexible 
means meets one of said eccentric portions near 
the ends of a Stroke; 

an improvement which comprises: 
said flexible means being formed as a plurality of 

parallel wire cables each of relatively Small diam 
eter to afford a favorable ratio of cable diameter to 
drum diameter. 

2. A pumping unit as defined in claim 1 in which said 
drums have smooth circumferential faces. 

3. A pumping unit as defined in claim 1 in which said 
cables have a constant fieet angle with respect to said 
drums. 

4. A pumping unit as defined in claim 1 in which the 
working faces of the drums have plastic coverings. 

5. A pumping unit as defined in claim 1 in which said 
cables are atached at their ends with anchors, each of 
Said anchors comprising: 
two halves bolted together and having mating semi 

circular groOwes extending from one face; 
each half having passages which extend obliquely 
from the inner ends of certain of its grooves with the 
passages in one half alternating with those in the 
other; 

said cables extending through said groowes and pas 
Sages; and 

collars on the ends of said cables to retain them in 
said anchors; 

said halves having fiat faces normal to the center lines 
of its passages abutted by said collars. 

6. An anchor for a plurality of cables comprising: 
two halves bolted together and having mating semi 

circular groOwes extending from one face; 
each half having passages which extend obliquely 
from the inner ends of certain of its grooves with the 
paSSages in one half alternating with those in the 
other; 

said halves having fiat faces normal to the center lines 
of its passages; 

Said grooves and passages being adapted to receive 
wire cables and said fiat faces to be abutted by col 
lars on the cables. 
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