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This invention relates to pumping mecha 
nisms, and more particularly to pumping mecha 
niSnS for oil Wes. 

- AS is Wells known, : it has: been the common 
practice to operate the pumps of , oil wells by . 
connecting the pump rod to ones end-ofa, walk 
ing bean Which Oscillates son: a horizontal: pivot 
axis and is driven through; a pitman-connection. 
The lower end of the pitman is connected to a 
Crank which is driven from a suitable prime.mov.- : () 
er through a gear reducing mechanism. 

In Some localities: it is rentirely possible and 
practicable to drill, two oil wells in close::prox 
inity to each. Other; this being true, for example, 

(C4-4) 

...In the dra Wings.I. have, shown-Several, embodi 
ments of the invention. In this, showing: 

Figure 1 is a side elevation of one...form of ap 
aparatus, 

: Figure 2...is...an end elevation of the same, 
- Figure. 3 is a fragmentary side. elevation of one 

of the cranks, and...aSSociated elements showing 
an adjustable; connection for the crank shaft, 
and, 

Figure.4 is...a side elevation of a modified form 
sof-apparatus. 

Referring...to. Figures. 1 and 2, the numeral O 
sdesignates.a. s. base, structure, as a Whole upon 
swhich is mounted Samson posts which are 

Where; there are oil-bearing sands: at different: 15 provided with means 2 for supporting...a pair 
depths. Under. Such conditions one-well is drilled 
to tap the Sand at one depth; and another well is 
: drilled in close proximity, to the first Well, to tap 
another oil-bearing, sand. In the interests of 

-of, Walking...beams. 3...and 4arranged...in pagallel 
Spaced relation...to, each other, and spaced apart 
a distance corresponding to the distance between 
the two. Wells to..be pumped. Each walking beam 

economy it has been proposed to employ a singles 20 is...proxided at one end. With ahead 5 for...con 
prime mover for driving ca; single-crank shaft to 
Operate the pumps of two wells in close proximity 
to each other, but the; apparatus heretofore pro 
posed for this purpose has been only partially 

necting the Well-end of the beam to apolished 
rod . . . It will be...obvious.that the particular 
form. Of, head or similar means 5...is of, no.in 
sportance...in connection...With the present inven 

Satisfactory in that they failed to take; full ad--25 tion. 
Vantage of: all ...that may; bei gained from the 
pumping of two Wells from a single prime moyer. 
*An important object. of the present invention 

is to provide a novel pumping mechanism which 

A prime mover drives...the usual speed re 
.ducing. mechanism 8 to operate...a...conventional 
crankshaft. 9 and in the present instance this 
shaft is... shown as, being provided With a pair 

is: adapted for pumping oil from two: relatively c' 30 of cranks.20 and 2 carrying weight counterbal 
adjacent Wells through the operation of a single 
Crank shaft driven from a single-prime mover. 
A further object is, to provide: an is apparatus 

of this character which is: particularly suitable 

ances 22 and 23 respectively. The cranks.20 
and -2 respectively carry, wrist, pins 24 and 25 
pivotally, connected to the lower ends of pitmans 
26 and 27 respectively, and the uppererids of the 

for use. Since it permits the continued operation ... 35 pitmans are pivotally. connected aS at 28. ad 29 
; of one of the Wells while, the other is shut down 
for the purpose of servicing or for any other rea 
SO 

A further object is to provide, a dual pumping 

...to the respective, Walking beams 3 and 4. Ei 
ther, or both of the Walking beams may be pro 
Wided With auxiliary counterweights as shown in 
.dotted lines and indicated by the numeral 30. 

mechanism Operable from a single crank shaft -4 () It Will become apparent that Where the Wells 
Wherein the power demands-on, the "cranks shaft 
are rendered-as-uniform as possible, thus' facili 
tating the operation of the mechanism by a sin 
gle prime mover and minimizing the loads on 4 
Various parts of the.apparatus. 
A further object is to provide such a mecha 

nism. Wherein manufacturing economies are ef 
fected by permitting. the same mechanism to be 
used for driving two. Walking-beams, or for driv- , , ) 
ing a single Walking through a dual pitman 
Connection. 
Other objects. and advantages of the invention 

Will become apparent during the course of the 
following description, 

are pf different depths so, as to render different 
counter:Weighting desirable, the difference; may 
be made-up by changing, the counterweights",30 
on one of the walking beams or the counter 
weight. 22 on, its actuating crank, or by adjust 
ment of both the beam and crank. weights. It 
also will become apparent that while the cranks 
20 and 2? have been shown 90 degrees apart, this 
is the arrangement" for ideal conditions but the 
invention is not limited to such specific-arrange 
ment for a reason which will be referred to 
below. 

In some installations, peak loads on a well op 
erating mechanism will not occur "when the 

6 crank, is on vertical center, and if this is true of 



2 
either or both of the wells operated by the walk 
ing beams 3 and 4, the counterweights 22 and 
23 should not be arranged exactly 90 degrees 
apart. However, in many installations the peak 
loads Will occur near enough to vertical centers 
for the counterweights. 22 and 23 to be arranged 
as shown. Under such conditions, the cranks 
may be keyed as at 3 to the crank shaft and 
the cranks clamped in position by the usual 
clamping bolts 32. 

For installations in which it is desired to com 
pensate for the occurrence of peak loads away 
from vertical centers, the construction shown 
in Figure 3 may be employed. In such construc 
tion the crank 33 and the crank shaft 9 may 
have Suitable Splined connection as at 34 to per 
mit the crank to be clamped in any suitable 
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ployed. Generally speaking, it may be said that 
the cranks are arranged 90 degrees out of phase 
and any variation in such arrangement is for the 
purpose Of compensating for load conditions in 
individual installations and not with the idea 
of employing one pumping unit for counterbal 
ancing the other. - - 
In this connection it is pointed out that at 

tempts have been made to follow what would be 
natural engineering practice in an installation 
of this character, namely, the balancing of the 
load of One Well against the load of the other. 

5 

angular position. With respect to the crank shaft. 
In the form of the invention shown in Figures 

1 and 2 the Walking beams have been shown side 
by side, which is the preferred arrangement 
where two wells have been drilled in close prox 
imity to each other. For example, in certain 
wells now in use, the pairs of wells are drilled 
approximately 70 inches on centers, and the 
structure shown in Figures 1 and 2 is particu 
larly adapted for use with wells of this charac 
ter. In other installations in which the Wells are 
a greater distance apart, the installation in Fig 
ure 4 may be employed. In the modified form of 
the installation all of the parts may correspond 
to the parts described in connection with the 
form of the invention shown in Figure 1 except 
for the headache posts and the arrangement of 
the Walking beams, and the parts in Figure 4 
which correspond to those in Figures 1 and 2 
have been indicated by the same reference nu 
nerals. . . 

Referring to Figure 4 it will be noted that two 
longitudinally spaced Samson posts 35 and 36 are 
employed and Walking beams 37 and 38 are piv 
otally supported by the respective Samson posts. 
It will be noted that the Samson posts are spaced 
a suitable distance from each other to support 
the walking beams in parallel planes but in op 
posed relation, the pitmans 26 and 27 being con 
nected to the adjacent ends of the walking 
beams. The outer ends of the walking beams are 
provided with heads 39 and 40 for connecting the 
Walking beams to the polished rods 4 and 42 of 
the respective wells. 
The Operation of the apparatus is as follows: 
Referring to Figure 1 it will be noted that the 

rotation of the crank shaft 9 by the prime mov 
er and its associated gear reducer unit rotates 
the cranks 20 and 2 to oscillate the walking 
beams 3 and 4 and thus pump from the two 
Wells. The Walking beams are oscillated simul 
taneously and preferably 90 degrees out of phase 
under ideal conditions as will be apparent from 
the arrangement of the cranks 20 and 2 f. It 
will be apparent that each crank and its asso 
ciated pitman and walking beam may be consid 
ered as a pumping unit, and the two units are 
driven from the common crank shaft 9. Each 
such unit is independently counterbalanced in 
accordance with load conditions imposed in ac 
cordance with the particular well being pumped. 
Where peak loads do not occur exactly at vertical 
centers but occur relatively close to such points, 
the 90 degree arrangement of the cranks may 
be effectively employed. Under other conditions, 
the cranks, may be set at more or less than 90 
degrees out of phase, in which case the crank 
adjusting feature shown in Figure 3 may be em 
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While Such an installation Would effect econ 
Omies in the Way of pumping two Wells from a 
single crankshaft, the results fall far short of what 
may be actually accomplished in an installation 
of this character and what is accomplished with 
the present apparatus. Where two Wells have 
their pumping units arranged to counterbalance 
each other, two heavy peak loads occur in the 
Operation of the apparatus and these peak loads 
are approximately 180 degrees apart, which is 
also true in the case of a single pumping unit 
pumping from a single well. Thus the counter 
balancing of one pumping unit by the other foll 
lows conventional practice in this respect. While 
in this arrangement one well approximately bal 
ances the other and reduces the amount of coun 
terbalancing the counterbalancing effect is not 
as good as, and the torque loads on the crank 
shaft during the peak well loads are greater 
than, if each well were being pumped by an in 
dividual and properly balanced unit. 
In this connection it will be noted that on the 

lifting stroke of the well rods the load imposed 
on the pumping unit will be the weight of the 
rods plus the weight of the fluid column times 
the acceleration factor. On the down stroke of 
the well rods, the load imposed on the pumping 
unit will be the weight of the rods minus accel 
eration. With a single well, these loads may be 
counterbalanced by using an amount of coun 
terbalance equal to the average of the two loads. 
As a typical example, it will be assumed that the 
load imposed on the up-stroke of the well rods is 
15,000 lbs. and the load: on the down stroke is 
3,000 lbs. A proper counterbalance under this 
condition WOuld be the average of these two 
loads (or the total of the two loads divided by 
2) or 15,000 plus 3,000 divided by 2, or 9,000 lbs., 
Which Would give two net peak loads each of 
6,000 lbs. imposed on the pumping unit approxi 
mately 180 degrees apart. 
With two pumping units driven from a single 

crankshaft and arranged to counterbalance each 
other, the net peak loads will be the difference 
between the peak and minimum loads of the two 
wells which in this example would be 15,000 
lbs. minus 3,000 lbs.=12,000 lbs. for each net 
peak load. In Such case the net loads imposed 
on the Speed reducer and prime mover would 
be two 12,000 lb. loads approximately 180 de 
grees apart. Therefore the Speed reducer neces 
sarily Would have to be of twice the peak ca 
pacity in this case. Over that required for pump 
ing One Well in the conventional manner. Also, 
With an apparatus of this type, the load differen 
tial will remain, even though counterbalancing 
is added, as it is impossible to reduce these net 
loads by means of Such counterbalancing. 
In the present case, two pumping units are 

driven from the single crank shaft With the 
cranks set 90 degrees apart and preferably with 
the Well loads Counterbalanced in the same man ner as they would be for separate wells with con 
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; ventional -pumping units. Accordingly : there 
"WOuld be four peak loads of 6,000 lbs, each and 
Such peak loads. Would occur approximately: 90 

... degrees: apart, Therefore, no increase: ins: the 
speak capacity of the speed reducer would be re 
quired for pumping : both. Wells. . over ... that re 
quired for One Well. Thus the present apparatus 
is highly advantageous Oyer an apparatus.Where 
in One pumping unit is counterbalanced by the 
other. The latter, arrangement is also disadvan 
tageous: for the reason; that both of a pair of 
Wells are not always simultaneously pumped and 
a mechanism of the character referred to does 
not permit the pumping of . One Well while the 

, other is shut down. 
- A. Second distinct advantage of the apparatus 

lies in the fact that the two pumping units, While 
driven from a common power. Source, are oper 
ative wholly independently of each other, the two 
units being independently c. counterbalanced in 
accordance With their particular needs. In this 

- connection, it .is pointed out that the present 
apparatus is usually employed. With tWO : Wells. Of 
different depths, drilled into different oil-bearing 
sands, and accordingly it usually is impossible for 
one pumping unit to effectively counterbalance 
the other in accordance With the nethod. Which 
has been previously referred to. The present ap 
paratus permits far more effective counter 
balancing by providing counterbalancing in ac- 3 
cordance with the particular requirements of each 
well. Moreover, each pumping unit being inde 
pendent of the other so far as counterbalancing 
is concerned, it will be obvious that either Well 
may be shut down for servicing or any other rea 
son, in which case the remaining Well Will be 
pumped by its pumping unit, which Will pump in 
accordance with conventional practice. There 
fore, the apparatus involves tWO very distinct ad 
vantages over the practice of counterbalancing 
One Well against the other. 
The apparatus also has an additional advan 

tage in that it effects manufacturing economies 
aside from the fact that it permits tWO Wells to 
be pumped from a single crank shaft and power 
source. It will be apparent that the two cranks 
f and 2 may be set in phase, in which case the 
apparatus readily lends itself to the driving of a 
single walking beam through dual pitman con 
nections, which is conventional practice at this 
time. Therefore, manufacturing economies are 
effected by permitting the manufacture of a 
single apparatus which is capable of use for driv 
ing a single Walking beam through dual pitman 
connections, or for simultaneously and efficiently 
driving two walking beams which are connected 
to pump oil from different Wells. 
The form of the apparatus shown in Figure 4 

functions in the same manner as the apparatus 
shown in Figures 1 and 2 and need not be referred 
to in detail. In each case the Walking beans are 
driven from the same crank shaft through sini 
lar cranks which are similarly counterWeighted, 
and peak loads are spaced 90 degrees apart with 
either form of apparatus, thus rendering the 
power demands more uniform throughout each 
rotation of the crank shaft. 
Generally speaking, therefore, the present ap 

paratus is made up of a pair of individual planp 
ing units driven from a single crank shaft and 
individually counterbalanced to render the pump 
ing units independent of each other. More 
specifically the apparatus comprises two punping 
units driven from a common SOUrce and indi 
vidually counterbalanced with the two pumping 
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3. 
units: arranged, approximately. 90 degrees; out of 
phase to render as uniform as possible: the power 
demands on the crank shaft. In this connec 

...tion, , attention is...invited to the fact that... the 
most advantageous results may be obtained, in 
individual cases by. arranging the pumping: units 

... Out of phase more or less than 90 degrees. Ac 
Cordingly, where...reference is made in the ap 
spended claims to the arrangement'approximate 
:ly.90; degrees out-of-phase' it is understood that 
...this expression neans substantially greater.-than 
i0 degrees or substantially less than 180 degrees. 

While 'counterbalancing, has been referred to 
herein, and shown in the drawings as being-of the 
CounterWeight type, it a Will...be perfectly obvious 
that any type of counterbalancing may be-em 
ployed. Such as bean or crank counterweights- as 
shown, or pneumatic, hydraulic or a combination 
of pneumatic- and hydraulic counterbalancing. 

It is to be understood that the forms: of the 
invention hereWith shown arad-described are: to be 
taken as preferred examples of the same-and that 

: Various changes in the shapes size, and arrange 
...nent of partS. may be resorted to Without depart 
ing from the Spirit of the invention or the scope 
of the Subjoined claims. 

I claim: 
1. A pumping apparatus comprising a crank 

Shaft, a pair of cranks carried by said shaft and 
arranged approximately 90 out of phase with 
each other Whereby the peak torque loads on the 
crank shaft, applied through said cranks, occur 
90 out of phase with each other, a pair of pump 
Operating units connected to be driven by the re 
Spective Cranks, and a pair of counterbalancing 
means effective for separately counterbalancing 
said units. 

2. A pumping apparatus comprising a hori 
Zontal crank shaft having a crank at each end 
thereof, and a pair of punp-operating units con 
nected to be operated by the respective cranks, 
each unit comprising a pump-operating walking 
beam mounted to oscillate on a horizontal axis, 
Said cranks being arranged approximately 90° out 
of phase with each other whereby the peak torque 
loads on the crank shaft, applied through said 
Cranks, occur 90 out of phase with each other, 
and counterbalancing means effective for 
counterbalancing the respective pump-operating 
unitS. 

3. A pumping apparatus comprising a hori 
ZOntal crank shaft, and a pair of pump-operating 
units comprising cranks at opposite ends of said 
crank shaft, Walking beams mounted to oscillate 
about horizontal axes and connected to be oper 
ated by the respective cranks, and counterweight 
means effective for separately counterbalancing 
said units, said Cranks being arranged approxi 
mately 90 out of phase With each other whereby 
the peak torque loads on the crankshaft, applied 
through said cranks, occur 90 out of phase with 
each other. 

4. A pumping apparatus comprising a hori 
ZOntal crankshaft, a crank connected to each end 
of Said crank shaft, and a pair of pump-operating 
units comprising a pair of parallel walking beams 
mounted Side by Side and supported for Oscillat 
ing movement about a substantially common hori 
ZOntal axis, one end of each walking beam being 
Connected to one of said cranks, and counter 
Weight means effective for separately counter 
balancing said units, said cranks being approxi 
mately 90 out of phase with each other whereby 
the peak torque loads on the crankshaft, applied 
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through said cranks, occur 90° out of phase with 
each other. 

5. A pumping apparatus comprising a hori 
Zontal crankshaft, a crank connected to each end 
of said crankshaft, and a pair of pump-operating 
units comprising a pair of parallel Walking beams 
mounted side by side and supported for oscillating 
movement about a substantially common hori 
Zontal axis, one end of each walking beam being 
connected to One of said cranks, said cranks being 
approximately 90° out of phase with each other 
Whereby the peak torque loads on the crank shaft, 
applied through said Cranks, occur 90 out of 
phase with each other, and counterweight means 
carried by each of said cranks. 

6. A pumping apparatus comprising a holi 
Zontal crank shaft having a crank at each end 
thereof, and a pair of pump-operating units com 
prising a pair of Walking beams mounted to oscil 
late in parallel vertical planes and projecting in 
opposite directions away from each other, means 
for Supporting each Walking beam for oscillating 
movement On a horizontal axis intermediate its 
ends, means connecting the adjacent ends of said 
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walking beams for operation by the respective 
cranks, said cranks being arranged approxi 
mately 90° out of phase with each other whereby 
the peak torque loads on the crank shaft, applied 
through said cranks, occur 90 out of phase With 
each other, and counterweight means effective for 
Separately counterbalancing said units. 

7. A pumping apparatus comprising a hori 
ZOntal crank shaft having a crank at each end 
thereof, and a pair of pump-operating units con 
prising a pair of walking beams mounted to oscil 
late in parallel vertical planes and projecting in 
opposite directions away from each other, means 
for supporting each Walking beam for OScillating 
movement on a horizontal axis intermediate its 
ends, means connecting the adjacent ends of said 
walking beams for operation by the respective 
cranks, and counterweight means carried by each 
crank, said cranks being arranged approximately 
90 out of phase With each other Whereby the 
peak torque loads on the crank shaft, applied 
through said cranks, occur 90 out of phase. With 
each. Other. 

JOE A. LYNE. 


