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This invention relates to a counterbalancing 
apparatus particularly employed in a pumping 
unit to counterbalance or offset weight of the 
pump rods, thereby reducing power consumption 

5 of the pumping unit and eliminating whipping 
tendency of the rods that Ordinarily result in their 
rapid deterioration. 
The principal object of the invention is to 

provide a counterweight of this character that is 
0 adapted for adjustable mounting to compensate 

for change in load or adjustinent in the effective 
throw of the crank. 
Other important objects of the invention are 

to provide a counterbalance structure that is ad 
15 justable by small increments thereby giving a de 

sired counterweighting effect; to provide a 
Counterbalance that is adapted for support in a 
more effective position on the crank; to provide 
a counterbalance that facilitates attachment to 

20 the crank and which may be adjusted with safety 
. On the part of the operator; to provide a coun 
terbalance that has permanent off-center pivotal 
mounting to prevent accidental throw-off of the 
counterbalancing elements; and to provide an at 
tachment that eliminates shear of the attaching 
devices. 

In accomplishing these and other objects of 
the invention, as hereinafter pointed out, I have 
provided improved details of structure, the pre 
ferred form of which is illustrated in the accom 
panying drawings, wherein: 

Fig. 1 is a perspective view of a well pumping 
unit equipped with a counterbalancing apparatus 
embodying the features of the present invention. 

Fig. 2 is an enlarged section through the coun 
terbalancing apparatus on the line 2-2 of Fig. 1 
with the adjacent parts of the pumping unit 
shown in dotted lines. 

Fig. 3 is an elevational view of the side of the 
counterbalancing apparatus nearest the pump 
ing unit and showing the crank-shaft in section. 

Fig. 4 is a detail perspective view of the appara 
tus showing one of the counterbalancing elements 
in removed spaced relation to better illustrate the 
structure. - 

Referring more in detail to the drawings: 
designates a conventional type of pumping 

unit which includes a base 2 carrying a Samson 
post structure 3 mounting a walking beam 4 that 
Oscillates about a shaft 5. Mounted on the base 
of the unit is a transmission indicated by the 
housing 6 which is actuated by a suitable prime 
nover (not shown) to rotate a crank-shaft. . 
Mounted on the projecting ends of the crank 
shaft 7 are crank-arms 8 having wrist pins 9 
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(C4-591) 
connecting pitmans to with an equalizer bar 
that is pivotally mounted on the rear end of the 
Walking beam. -- 
The unit thus described is mounted adjacent 

the well so that the forward end 12 of the walking 5 
beam projects over the well hole to connect with 
the sucker rods 3 through a beam hanger 4. 
When the unit is in operation the pump rods 

are reciprocated to lift fluid to the top of the 
well. Upon the upstroke the power must lift the 
entire weight of the rods, plus the load of fluid 
in the well tubing, and on the following down 
stroke the rods drop with an abrupt jerk which 
places an undue strain upon the pumping unit 
and causes a whipping action to occur in the 15 
rods, with the result that excessive power is re 
quired and the equipment is rapidly deteriorated. 
To overcome these difficulties counterweights 
have been attached to the arms of the cranks to 
assist rotation on the upstroke.gof the rods, when 
the power is operating under maximum load, and 
to control dropping of the rods on the down 
stroke. These counterweights are usually 
mounted for adjustment. With respect to the axis 
of the crank so as to change the counterbalanc 
ing effect upon change in load or adjustment in 
throw of the crank to obtain a shorter or longer 
stroke. Since the weight of the rods in deep 
Wells is tremendous, the counterweights must be 
Correspondingly heavy with the result that it is 
difficult to Securely anchor such heavy weights in 
adjusted position on the cranks. The extremely 
heavy weight of the counterbalances also renders 
adjustment difficult and is hazardous to the op 
erator making the adjustment. As above point 
ed out, it is the object of the present invention to 
provide a counterweighting structure which is 
more effective and overcomes these difficulties, as 
now to be described. 

In the present invention the cranks 8 are of 
special design and each includes an arm portion 
5 having a split hub or collar 6 that is secured 

to the crankshaft by a spline 7 and is rigidly 
clamped thereon by a bolt 8 extending through 
aligning ears 9 and 20 on opposite sides of the 
split portion of the collar, as clearly shown in Fig. 
4. The arm 5 is of sufficient length to give the 
desired maximum throw of the walking beam and 
is provided with a series of wrist pin openings 2 
So as to furnish a plurality of crank throws mere 
ly by changing the position of the wrist pin. 

Extending laterally from the sides of the 
Crank-arm, at a point substantially midway of the 
length thereof, are ears 22 and 23, having open 
ings 24 and 25 to pass pivot pins 26 and 27 for 55 
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2 . . . 2,218,646 
pivotally attaching counterbalancing elements 2 
and 29, later described. Also projecting from 
the sides of the arm, in concentric relation with 
the axis of the openings 24 and 25, are arcuate 

5 guides 30 and 3 which are substantially semi 
circular and of L-shaped cross-section to provide 
radially extending flanges 32 and 33, and lateral 
ribs or flanges 34 and 35. The arcuate guides 
are preferably integral with the respective arm 

10 portions of the crank and have their ends re 
spectively connecting the collars 6 with the 
outer ends of the arms, as clearly shown in Fig. 4. 
The counterweighting elements 28 and 29 are 

also best illustrated in Fig. 4 and each includes 
15 a substantially quadrant-shaped body 36 of suffi 

cient size so that the combined weight of both 
elements is that required to effectively balance 
weight of the rods. The counterweights have 
thickness substantially conforming in thickness 

20 to the crank-arm and have flat side faces 37-38, 
bounded by radial ends 39-40, and an arcuate 
outer face 4. Formed at the juncture of the 
ends 39 and 40 is a recess 42 of Sufficient depth 
to accommodate the ears 22 and 23 So that the 

25 front face 37 lies substantially flush with the 
front face of the crank. The recess, being only 
of the required depth to accommodate the ear, 
leaves sufficient metal to form a cooperating ear 
43 having an opening 44 adapted to align with 

30 the opening 24 or 25, to pass the pivot pins 26 
and 27 which are retained therein by cotter pins 
or the like 45 and 46 which extend through the 
projecting ends of the pins and engage washers 
47, as best shown in Fig. 2. The rear faces of 85 the counterweights have arcuate-shaped grooves 
48 and 49 which are concentric With the respec 
tive pivot pins and of sufficient size so that the 
inner and outer arcuate edges 50 and 5 thereof 
slidably engage the inner and outer arcuate faces 

40 52 and 53 of the guides 30 and 3 and are of a 
depth so that the bottom faces 54 engage the 
front faces of the flanges 32 and 33. The flanges 
32 and 33 have a series of regularly spaced aper 
tures 55 and 56 and the bottoms. Of the grooves 

45 have similarly spaced apertures 5 and 58 to pass 
sets of fastening devices, such as bolts 59 and 60, 
whereby the weights are secured in selected po 
sitions on the crank-arm. 

In order to facilitate positioning of the coun 
50 terbalance weights in increments, selected adja 

cent openings in the flanges 30 and 3 are con 
nected by slots 6-62 and 63-64 on the respec 
tive sides of the center line passing through the 
ears 22 and 23. In some instances it may be de 

sis sirable to provide the counterweights just de 
scribed with supplemental counterweights 65 that 
are arranged in series about the outer arcuate 
faces 4 f. Therefore the arcuate faces of the 
counterbalances have flanges 66 of narrower 

0 width than the body portions of the weights to 
form inset arcuate shoulders 69. These flanges 
have a series of apertures 70 which cooperate 
with similar apertures if in attaching flanges 72 
of the supplemental weights, the flanges of the 

OS supplemental weights being of sufficientsize to fit 
snugly within the shoulders 69, as best shown in 
Fig. 2. The supplemental weights are also of 
arcuate form and have inset shoulders 73 which 
engage the outer edges of the arcuate flanges and 

O the ends thereof have projecting ribs T4 and 75 
adapted to engage corresponding ribs on an ad 
jacent supplemental weight. The supplemental 
weights are secured by fastening devices, such as 
bolts 76, that pass through selected registering 

is apertures. 

To facilitate positioning and handling of the 
weights, they are preferably provided with open 
ings TT to pass a crowbar or similar tool. In order 
that the counterweights may have maximum 
movement about the arcuate guide portions of the 
cranks, the upper radial ends 39 thereof are re 
cessed, as at 78 and 79, to accommodate the ends 
of the clamping bolt 8. The weights may be 
correspondingly extended at the opposite ends, as 
at 80 and 8, so that they may overlap the ends 
of the crank, thereby providing a maximum 
amount of weight in metal. 

In adjusting a counterbalancing apparatus as 
described, and assuming that it is necessary to 
move the weights so as to provide a greater 

10 

s 
counterbalancing effect, the crank-arms are . 
stopped on bottom dead center. The bolts attach 
ing one of the weights, for example the Weight 
28, are removed with exception of those in the 
upper portions of the slots 6 and 62 for that 
weight. The weight, however, will be retained by 
these bolts in its original position. Upon loosen 
ing the nuts of these bolts, the clamping action 
is relieved and the counterbalance pivots on its 
pin 26 in sliding contact with the arcuate guide 
30, a distance limited by the length of the slots. 
Another bolt will then be inserted in the upper 
ends of the slots to pass through registering open 
ings in the weights, and tightened, whereupon 
the lower bolts will be removed leaving the upper 
bolts retaining the counterweights. Upon loosen 
ing these bolts the counterweight will again Swing 
downwardly. It is thus apparent that the weight 
may be adjusted downwardly toward the Outer 
end of the crank in increments governed by the 
length of the slots until it is in desired counter 
balancing position. The other weight is the 
likewise adjusted. 
To facilitate adjustment of the weights in the 

opposite direction, the cranks will be rotated until 
they are in top dead center position, whereupon 
the weights may be moved in increments in the 
manner above described closer to the axis of the 
crank-shaft. If additional counterweight is re 
quired, the supplemental weights 65 of required 
number may be applied to the peripheral flanges 
66 and secured by attaching the bolts 76. After 
adjustment of the counterweights, bolts will be 
passed through all of the apertures in the re 
spective weights to rigidly clamp the weights in 
their adjusted position. 

Attention is directed to the fact that when the 
weights are moved the maximum distance toward 
the shaft, the weight is substantially equally dis 
posed about the shaft so that the counterbalanc 
ing effect is nil but when they are moved in the 
opposite direction the counterbalancing effect 
gradually increases to maximum. 
From the foregoing it is obvious that I have 

provided a counterweight apparatus that is ef 
cient in operation and which may be readily ad 
justed to give the desired counterbalance on the 
rods, thereby reducing the power consumption 
when the crank is moving in a direction to lift 
the rods and fluid in the well, and which will pre 
vent whipping action on downward movement of 
the rods since the counterbalance weights will 
tend to resist rotation of the crank under weight 
of the rods. 
What I claim and desire to Secure by Letters 

Patent is: 
1. A device of the character described includ 

ing a crank, an arcliate guide projecting from one 
side of the crank with the axis of curvature 
spaced radially from the axis of crank rotation 
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and having an arcuate series of spaced apertures, 
a counter Weight having a series of correspond 
ingly arranged apertures, means pivotally mount 
ing the counterweight on the crank in the axis of 
said arcuate guide, certain of said apertures be 
ing connected to form a slot, fastening devices 
extending through the apertures in the coun 
terweight and through selected apertures in the 
guide for clamping the counterweight in a se 
lected position on the crank, and a similar fasten 
ing device extendable through the slot and a se 
lected aperture to facilitate step by step adjust 
ment of the counterweight on said guide. 

2. A device of the character described includ 
ing a crank, an arcuate guide projecting from one 
side of the crank and having a series of spaced 
apertures and an intermediate slot, a counter 
Weight having a series of correspondingly spaced 
apertures, means pivotally mounting the counter 
Weight on the crank in the axis of said arcuate 
guide, and fastening devices extending through 
the apertures in the counterweight and through 
Selected apertures in the guide for clamping the 
counterweight in a selected position on the crank, 
with at least one of the fastening devices extend 
ing through the slot, whereby the counterweight 
is adapted for adjustment about said arcuate 
guide upon loosening of the fastening device ex 
tending through said slot when the other fasten 
ing devices are removed and a fastening device is 
alternately applied and removed in selected regis 
tering apertures with shift of said fastening de 
vice to the respective ends of the slot. 

3. A device of the character described includ 
ing a crank arm, an arcuate guide projecting 
from one side of the crank arm and having an 
arcuate rim provided with a series of spaced 
apertures, a counterweight having an arcuate 
groove to accommodate said rim and provided 
with correspondingly spaced apertures, means 
pivotally connecting the counterweight with the 
crank arm in the axis of said guide, and fasten 
ing devices extending through the apertures in 
the counterweight and through selected apertures 
in the guide to retain said counterweight in a selected pivotal position. 

3 
4. A device of the character described includ 

ing a crank, an arcuate guide having its ends con 
nected with one side of the crank and having an 
arcuate series of Spaced apertures extending 
through Said guide, an ear On Said side of the 
crank having a pin opening in the axis of Said 
guide, a counterweight having a portion engaged 
with said guide and provided with an arcuate 
series of correspondingly spaced apertures, a pin 
extending through the counterweight and through 
said ear opening for pivotally mounting the 
counterweight, and fastening devices extending 
through the apertures in the counterweight and 
through selected apertures in the guide to retain 
said counterweight in a selected pivotal position. 

5. A counterbalancing crank including a cen 
tral arm portion having a hub at One end and a 
Wrist pin near the other end, ears on the re 
spective sides of said arm portion and substantial 
ly equally Spaced from a plane passing through 
the axis of said hub and Wrist pin, arcuate wings 
On the respective sides of said arm portion and 
having ends connected with the ends thereof 
whereby said arcuate wings are concentric with 
said ears, segmental weights pivotally connected 
With said ears and having arcuate grooves in the 
faces thereof for guidingly accommodating the 
arcuate wings, and fastening devices extending 
through said Wings and through the segmental 
weights to clamp the segmental weights in select 
ed adjusted positions relatively to said Wings. 

6. A device of the character described includ 
ing a crank having an arcuate guide projecting 
from One side of the crank and having a series 
of spaced apertures, a counterweight having a 
Series of COrrespOndingly spaced apertures, means 
pivotally mounting the counterweight on the 
crank in the axis of said arcuate guide, certain of 
said apertures being connected to form a slot, 
fastening devices extended through selected aper 
tures in the guide and counterweight, and a fas 
tening device extending through said slot and one 
of said apertures for facilitating step by step 
adjustment of the counterweight on said guide. 
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