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8 Claims. 

The invention to be hereinafter described re 
lates to counterbalancing mechanism for inter 
Connected reciprocating well pumps. 

It is old and well known in the industry to con 
nect two or more reciprocating oil well pumps to 
a single source of power so that all pumps of the 
group are Operated from and by the one source 
of power. In certain types of multi-well opera 
tion, the source of power is disposed at a centrally 
located well which serves not only to actuate the 
Walking beam of the standard rig at that well, 
but also to pump neighboring jack wells by means 
of pull rods which are connected to an auxiliary 
Crank mounted on the crank shaft. The inven 
tion to be described hereinafter relates to this 
particular rig set-up. 

It is also old and well known in the industry 
to use a counter-weight at the centrally located 
beam well to counterbalance the weight of the 
Sucker rods and half of the weight of the column 
of fluid being raised. It is customary to oppose 
One jack well against another in such a manner 
that the falling rods in one well counterbalance 
the rods being raised in the other well. In this 
Way, the entire system of wells is maintained 
approximately in balance. 
When all Wells are in operation, the system 

obviously remains in balance. However, when 
one or more wells are shut down for any reason, 
the System of wells may be thrown out of bal 
ance. To restore the balance, it is often neces 
Sary to shut down one or more opposing wells. 
The economic loss occasioned by the shutting 
down of opposing wells which are capable of con 
tinued operation is obviously of importance to 
the industry. - 
The main objects of the present invention are 

to provide a simple, efficient, economical, durable 
and compact device and mechanism whereby any 
one and/or more wells, to a considerable number, 
may quickly and adequately be counterbalanced, 
regardless of the number of wells being operated, 
or left out of operation, thus making it possible 
to operate the remaining wells of the system 
after one or more is out of operation. 

Briefly, the invention comprises a special back 
side crank for attachment to the crank shaft of . 
the rig at the centrally located well, said back 
side crank being designed and Constructed and 
arranged for particular Systematic connection, in 
varying arrangements, to various pull rods of a 
plurality of pumping jacks, the position of at 
tachment being variable according to the num 
ber and location of wells being pumped, so that 
any combination of wells may be counterbalanced. 

(C. 4-41) 
In order to more clearly disclose the construc 

tion, operation and use of the invention, refer 
ence should be had to the accompanying draw 
ings forming part of the present application. 
Throughout the several figures of the drawings, 
like reference characters designate the same 
parts in the different views, most of which are 
diagrammatic. 
In the drawings: 
Fig. 1 is a top plan view of the invention, as 

applied to a group of three wells; 
Fig. 2 is a front elevation of the apparatus for 

pumping the beam well; 
Fig. 3 is a sectional view taken. On the line 

III-III of Fig. 1 and shows the connection of 
the pumping jacks with the back side crank; 

Fig. 4 is a perspective view of the crank shaft 
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counterweight and cranks set to operate one 
jack well alone; 

Fig. 5 is a similar view of the apparatus set to 
operate the other jack well alone; s 

Fig. 6 is a perspective view of the crank shaft 
and cranks set to operate the beam well and one 
jack well; 

Fig. 7 is a similar view of the apparatus set 
to operate the beam well and the other jack 
well; Fig. 8 is a perspective view of the back side 
crank in its preferred form, and 

Figs. 9. and 10 are similar views of modified 
forms of back side Cranks. 
The regulation beam well and its operation are 

well known and need no detailed description here. 
The same general lay-out or assembly may be 
used in practically all usual conditions. It con 
prises, in general terms, the string of sucker rods 
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reciprocable in the well, the Sampson post, walk 
ing beam pivoted on the Sampson post, a crank 
Shaft with front side Crank, a pitman for con 
nection between one end of the walking beam and 
the front side crank, a beam hanger for connec 
tion between the other end of the walking beam 
and the Sucker rods, and a power unit coupled 
to the crank shaft to drive it. The string of 
sucker rods, in itself, is a very heavy load and 
the column of fluid (oil, etc.) lifted by and with 
the rods is a great additional load. It is uni 
versal practice, now, to apply an adjustable coun 
ter weight or balance to the front side crank or 
to the shaft near the front side crank to offset 
the weight of the sucker rods and approximately 
one-half of the column of fluid being raised. 
This, and the manner in which it is done, is all 
well known throughout the industry. . 

Likewise, it is old and well known to provide 
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a back side crank on the same crank shaft and 
to connect to this back side crank, pull rods 
which operate pumping jacks of other Wells. In 
connecting the pull rods to the back side crank, 
they are so arranged that, as far as possible, the 
load of one well is opposed to that of another 
to counterbalance it. This also is all well known 
throughout the industry, but whenever one of the 
jack wells of Such a group has to be stopped, all 
have to be stopped as the stoppage of one com 
pletely unbalances all others of the group. There 
has been no means to readjust the balance of the 
remaining jack wells. The main object of the 
present invention is to provide means for such 
adjustment or readjustment So that when One 
or more of the jack wells is out of operation, the 
others may be continued in operation with full 
efficiency and without additional mechanism. 
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For simplicity, a three-well group has been 
shown in the drawings and will be described in 
detail. It comprises a beam well pump, driven 
from the front side crank and two jack wells 
operated through pull rods in usual manner from 
the back side crank. As will later appear, the 
mechanism and connections are Such that either 
of the jack wells, alone, or the beam Well pump 
alone may be counterbalanced by the front side 
crank counter weight; or either of the jack well 
pumps and the beam well pump may counter 
balance each other, without the front side coun 
ter weight; or all three pumps may be counter 
balanced, the beam well pump being counterbal 
anced by the counter weight of the front side 
crank, and the two jack well pumps acting as 
counterbalances for each other. 

Briefly, the peak load of the beam well comes 
on the upstroke just before the crank reaches 
a horizontal position. The Walking beam at this 
position carries the entire string of Sucker rods 
and the column of fluid being lifted by then. 
The front side crank counterbalance is there 
fore so positioned, adjusted and proportioned as 
to have its maximum efficiency at a substantially 
horizontal position of the crank. 

If the two jack wells are attached to the back 
side crank at the same radial position as the 
front side crank, or at a position 180 degrees 
thereto, the p3ak loads of the jack wells will Oc 
cur when the front side crank reaches approxi 
mately a vertical position. This distribution of 
the peak loads of the various wells at different 
points in the crank cycle is desirable for obvi 
ous reasons. It is therefore desirable that the 
back side crank be equipped with attachment 
holes located in a radial line coincident with that 
of the front side crank or at 180 degrees thereto. 

If one of the jack wells has to be disconnected, 
its counterbalancing effect must be compensated 
for by changing the effective action of the other 
jack well. The pull rod of the remaining jack 
well must be connected to an arm of the back 
side crank which is in a radial line 90 degrees 
ahead of or beyond the radial line of the front 
side crank. The back side crank is therefore pro 
vided with attachment holes located in radial 
lines 90 degrees ahead of and 90 degrees beyond 
the radial line of the front crank. By removing 
the crank counterbalance from the front side 
crank and attaching the pull rod of the remain 
ing jack well to the proper back side crank arm, 
either 90 degrees ahead of or 90 degrees beyond 
the radial line of the front side Crank, the beam. 
well and the remaining jack Well will oppose 
each other, just as the jack wells oppose each 
other. 

2,085,525 
When the beam well and one jack well are in 

Operative, the remaining jack Well is counterbal 
anced by the front side crank counterbalance 
when the pull rod is connected to the arm of 
the back side crank which is in a radial line 
either 90 degrees ahead of or 90 degrees beyond 
the radial line of the front side crank. 
In the present instance, the beam . well f is 

operated in the usual manner by the walking 
beam and COOperating mechanism jack Wells 2 
and 3, respectively, are each operated by a well 
known type of pumping jack. The plunger or 
pump of Well is connected in usual and well 
known manner to the corresponding end of walk 
ing beam 4, mounted in the usual and well known 
manner on the Sampson post 5. The opposite 
end of walking beam 4 is connected in well known 
manner by the usual pitman 6 and wrist pin 
to the standard front side crank 8 of the crank 

shaft 9, all assembled, mounted and disposed in 
the usual manner. Either the crank Shaft or the 
front side crank arm is provided with a counter 
Weight O of usual and Well known type and ad 
justably secured in the predetermined position 
by usual and well known devices. As is well 
known, this counter weight is so adjusted and 
disposed as to give a gravitational force f4 to 
properly counterbalance the load being lifted or 
lowered by the beam 4. It is so calculated as to 
offset the weight of the Sucker rods and One-half 
of the weight of the column of fluid being lifted 
by them during the up-stroke. The mechanism 
so far described, and its operation, are all well 
known in the industry. It is also old and well 
known in the industry to have a back side crank 
carried by the opposite end of the crank shaft 
9 and connected to one or more pull rods for op 
erating jacks for pumping jack wells. It is like 
wise old and well known in the industry to con 
nect jack wells to a back Side crank in Such a 
manner as to oppose or counterbalance each oth 
er. However, as stated, no means has, So far as 
I am aware, been disclosed for re-balancing or 
adjusting the balance when One or more of Sev 
eral of the pumps is inoperative. 
To accomplish this result, the back side of the 

crankshaft is fixedly connected, as by a Set Screw, 
key-way and key, or other well known means, to 
a device whereby any one or more of several jack 
wells or jack well pull rods may be detachably 
connected or coupled to the crank shaft in any 
one of several positions, relative to the axis of 
rotation of the crank shaft, to change or vary 
the effective application of the force or pull of 
the respective well plunger and its load, as ap 
plied to the crank shaft and its cranks. This 
device may take various forms and arrange 
ments. In the forms illustrated, it is a hub or 
collar if keyed, in well known manner, to the 
crank shaft and formed with two, three or four 
arms 2 extending radially and arranged either 
in alignment or at right angles. Each arm is 
provided with a series of openings to Selectively 
receive a wrist pin 3 by which a pull rod may be 
secured at different distances from the axis, as 
may be desired. Obviously, a circular plate or 
disc, or a square plate, may be used. In that 
case, radial rows of wrist pin holes are provided 
corresponding with the rows in the arm 2. Of 
course, with such plates or discs, other holes may 
be provided for various other intermediate ad 
justments, if desired. However, the radial rows 
as here disclosed will provide ample adjustment 
for most cases. 
Wherever the term arm is used, as applied to 
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2,085,525 
the element 2, it is used generally and to include 
all equivalents. The parts are so assembled as 
to present the two cranks in the relative posi 
tions of Figs. 1, 2, 3 and 4. It will be noticed that 
the counterbalance and front side crank on the 
beam well pump is in a horizontal position. It 
will also be noticed that the aligned arms 2 of 
the back side crank, to which the pull rods are 
connected are horizontal, or parallel with the 
front side crank. And, as usual, these two jack 
wells are connected to the crank in opposed rela 
tion. Consequently, these three pumps are all 
in substantially balanced relation and operate 
Smoothly, and with the minimum jolt or jar. 
This is all well known practice. 

But aSSume that pumping in well 2 has to be 
stopped. With the construction and arrange 
ment at present in use, well 3 would also have to 
be disconnected. With this invention, it is only 
necessary to remove the counterweight O and 
connect the pull rod of well 3 to the arm 2 verti 
cally below the crank shaft 9. This "hook-up” 
Or arrangement is shown in Fig. 7 of the draw 
ings. The loads in Wells f and 3 are then coun 
terbalanced, one offsetting the other. Now, as 
Sume that pumping in well 3 has to be stopped. 
The same procedure will be followed, except that . 
the pull rod of well 2 will be connected to the 
arm 2 vertically above crank shaft 9, with the . 
Same result. This "hook-up' or arrangement is 
shown, in Fig. 6 of the drawings. Should wells 
and 2 become inoperative, it is only necessary to 
shift the pull rod connection of well 3 to the arm 
82 vertically above crank shaft 9 and the load 
of well 3 will be counterbalanced through the 
counter weight at the front side, as though well 3 
were well , as shown in Fig. 4. Similarly, should 
Wells and 3 become inoperative, it is only nec 
essary to shift the pull rod connection of well 2 
to the arm 2 vertically below crank shaft 9, and 
the load of well 2 will be counterbalanced as 
though it were well ?, as shown in Fig. 5 of the 
drawings. 
From the above, it will be clear that in such a 

group, comprising two jack wells on the back 
side, any one or more of the wells of the group 
may be adequately counterbalanced independ 
ently of any and all of the others by merely shift 
ing connections between a pull rod and the back 
side crank, or by removing the front side coun 
ter weight, as the case may be. It will be seen 
also that with a crank having radial arms, three 
arms are necessary, one at right angles to the 
other two which are aligned. In assembling 
Such a three-armed crank, the aligned arms 
might be placed horizontally instead of vertical 
ly, with the remaining arm vertically. . That 
would make it necessary to remove and replace 
the crank under certain circumstances, as will be 
clear. In other words, two vertically extending 
arms, one above and one below the shaft 9, are 
necessary, whereas only one horizontal arm is 
required to meet all conditions without shifting 
of the crank. These three arms, properly posi 
tioned, will provide for all changes and connec 
tions. By having four arms arranged as a cross, 
if two aligned arms are placed horizontally in 
first assembling, then there will also necessarily 
be two vertical arms, one above and One below 
the crank shaft. So the fourth radial arm is 
provided for ease of assembling and to avoid 
possible subsequent adjusting. 
A group of three wells has been shown as the 

simplest group. It will be clearly understood on 

3 
the other hand that the invention is equally ap 
plicable to a multiplicity of other groupings in 
cluding a considerably greater number of wells. 
Instead of each of the jack Wells, a considerable 
number may be used. They would simply be...in 
terconnected to balance each other in groups, 
One group balancing another group, according 
to circumstances, with the resultant load of wells 
in place of jack well 2 offset by that of the wells 
in place of jack Well 3. Likewise, several. Wells 
grouped might be substituted for well . Thus 
any one or more of the three Wells here illus 
trated might be substituted by a number of 
Wells. 

It is believed that the construction, operation 
and use of the invention will be clear from the 
preceding detailed description. 
Many changes may be made in the construc 

tion, arrangement and disposition of the various 
parts of the invention, and of the groupings, con 
nections, and arrangements of the various pump 
actuating mechanisms, within the scope of the 
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appended claims, without in any degree depart 
ing from the field of this invention, and it is 
meant to include all such within this application, 
wherein only a single preferred construction and 
arrangement has been shown, with no thought 
or intention to in any degree limit the claims by 
such disclosure, 

Having thus described my invention, what 
claim and desire to protect by Letters Patent is: 

... Well pumping equipment comprising a 
crankshaft provided with a front side crank and 
a back side crank, Said back side Crank having 
several arms, each extending at an angle rela 
tively to the front side crank. 

2. Well pumping equipment comprising a 
crank shaft provided with a front side crank and 
a back side crank having a plurality of arms, at 
least one of which extends at an angle relatively 
to said front side crank. 

3. Well pumping equipment comprising a 
crank shaft provided with a front side crank 
and a back side crank having a plurality of arms, 
several of which extend at angles relatively to 
said front side Crank. 

4. Well pumping equipment comprising a hor 
izontally extending shaft, a crank member Se 
cured to one end of said shaft, counter-balance 
means carried by said shaft and adjustably Se 
cured to said crank, and a second crank member 
formed with a plurality of arms secured to the 
other end of said shaft. 

5. Well pumping equipment comprising a 
horizontally extending shaft, a crank member 
secured to one end of said shaft, counter-balance 
means provided on said shaft and adjustably se 
cured to said crank, and a second crank member 
secured to the other end of said shaft, said Sec 
ond crank member being formed with a plurali 
ty of arms, each of which is arranged at 90° to 
its adjacent arm. 

6. Well pumping equipment comprising a 
rotatably mounted shaft, a crank member Se 
cured to one end of said shaft, counter-balance 
means adjustably carried by said shaft, and a 
member provided with a plurality of radially ar 
ranged rows of openings for the adjustable re 
ception of a wrist pin secured to the other end 
of said shaft. 

7. Well pumping equipment comprising a ro 
tatably mounted shaft, a crank arm provided 
with a row of spaced openings secured to one 

25 

30 

SS 

40 

50 

55 

60 

65 

70 



i 4 
end of Said shaft, and a cross-shaped crank 
member secured to the other end of Said shaft, 
one of the arms of said cross being arranged 
parallel to said first named Crank arm. 

5 8. Well pumping equipment comprising a ro 
tatably supported shaft, a crank arm provided 
with a row of openings secured to one end of 
said shaft and a second crank member provided 

2,085,526 
with a plurality of radially extending arms se 
cured to the other end of said shaft, one of the 
arms of said second crank member being ar 
ranged at a 90° angle to a plane passing longi 
tudinally through said first named crank arm 
and shaft. 

RICHARD R. BLOSS. 


