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This invention relates to a pumping mechanism 
for oil wells, being applicable to Wells of various . 
depths including wells having a depth of several 
thousand feet. In mechanisms for pumping oil 
from oil wells, great difficulty has been experi 
enced in breakage of the sucker rods, necessi 
tating considerable expense and long shut doWras. 
In a well having a depth of about 6,000 feet, the 
weight of the dead load approximates 14,000 lbs. 
and that of the live load (column of oil) approxi 
mates 10,000 lbs., totalling 24,000 lbs., which, 
under practical conditions, is lifted about six feet 
in each power stroke of the power mechanism. 
As it is usual for the power mechanism to effect 
from 10 to 16 pumping strokes per minute, it 
will be seen that the change in direction of nove 
nent of this heavy mass of materials (the Sucker 
rods) Subjects then to undue Strains, especially 
at the end of the down stroke and on the start 
of the up-stroke when the live load is picked up, 
with the result that the Sucker rods or connec 
tions between them break and hence necessitate 
frequent shut downs. Furthermore, additional 
strains are imparted to the sucker rods during 
movement thereof in either direction due to ob 
structions and disalinement in the tubing in 
which they reciprocate and impurities in the 
oil. Obviously, where greater output of oil is 
desired, the number of strokes per minute is 
increased, the effect of which is to increase the 
danger of breakage of the sucker rods. 
One object of the invention is to provide an 

improved load distributing means between the 
power means and the sucker rods of an oil well 
pumping mechanism, whereby the strains on 
the Sucker rods are relieved, so that danger of 
breakage thereof is minimized and substantially 
eliminated. 
Another object of the invention is to provide 

an improved load distributing means of this char 
acter employing a compression chamber wherein 
an atmosphere is compressed by forcing liquid 
therein. 
Another object of the invention is to provide 

an improved load distributing means of this char 
acter having an atmosphere compression cham 
ber, Operable to compensate for variations in the 
Weight of the load in the lift strokes of the sucker 
rods and traveling valve in the oil barrel and to 
relieve strains on the sucker rods during move 
ment thereof in either direction. 
Another object of the invention is to provide 

an improved load distributing mechanism of this 
character having a chamber in which an atmos 
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phere is compressed by forcing liquid thereinto 
and having means for preventing the escape of 
liquid and for supplying both atmosphere and 
liquid when required. 
Another object of the invention is to provide 

an improved mechanism of this character having 
a chamber in which an atmosphere is compressed 
by the Supply of liquid thereto and in which 
provision is made to automatically maintain 
the supply of atmosphere in the compression 
chamber. 
Another object of the invention is to construct 

an improved load distributing mechanism having 
an atmosphere compression chamber provided 
with means for controlling the pressure in the 
chamber due to variations in the weight of the 
load and changes in the exterior atmosphere 
conditions. 
Another object of the invention is to provide 

an improved mechanism of this character having 
a chamber in which an atmosphere is compressed 
by the delivery of liquid thereinto from a liquid 
chamber and incorporating a liquid reservoir 
into which escaping liquid flows and provision 
is made to Supply liquid to the liquid chamber 
from the reservoir to insure an adequate supply 
thereof in the liquid chamber. 
A further object of the invention is to provide 

an improved load distributing means having a 
piston operable to compress a fluid and wherein 
provision is made to automatically control the 
length of the piston stroke to prevent undue 
movement of the piston due to variations in the 
weight of the load. 
Other objects of the invention will be apparent 

to those skilled in the art to which my invention 
relates from the following description taken in 
connection with the accompanying drawings, 
wherein 

Fig. 1 is an elevation of an oil well and the 
operating mechanism therefor (the latter being 
substantially diagrammatic) and having incor 
porated in it load distributing means embodying 
my invention. 

Fig. la is a fragmentary view on the line 
a-fa of Fig. 1. 
Fig. 2 is a fragmentary elevation showing a 

modified form of construction. 
Fig. 3 is a longitudinal section through the 

load distributing means shown in Fig. 1, enlarged. 
Fig. 4 is a fragmentary section on the line 

4-4 of Fig. 3. 
Fig. 5 is a detail sectional view of certain valve 

mechanisms. 
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Fig. 6 is a sectional view of a different embodi 

ment of the invention. 
Fig. 7 is a longitudinal section through the load 

distributing means shown in Fig. 2. 
Fig. 8 is a fragmentary section similar to Fig. 7, 

but showing the parts in operated position. 
In the drawings, indicates the Well from 

which projects the usual tubing 2 having a cap 
3 through which the upper section 4 of the sucker 
rods reciprocates in making the pumping strokes, 
the tubing 2 having connected to it a discharge 
pipe 5 which conveys the Supplied oil to a Suit 
able reservoir (not shown). The tubing 2 leads 
into the casing and downward to a point below 
the oil level and encloses the traveling valve 
which is connected to the lower end of the Sucker 
rods in the usual way and is operated vertically 
to effect pumping of the oil up through the tub 
ing 2, this portion of the Well and the mechanism 
therein not being shown, as it may be of any 
desired construction and forms no part of my 
invention. 
The operating mechanism consists of a motor 

or driven member (not shown) transmitting pow 
er preferably through a belt 6 and pulley to a 
shaft 8, the latter being Suitably mounted in a 
housing 9. The housing 9 encloses a suitable 
gear reducing mechanism, operating to drivingly 
connect the shaft 8 to a shaft O also suitably 
mounted in the housing. The shaft 0 is pro 
vided with a crank which is connected through 
a link 2 to one end of a walking beam 3, Suit 
ably fulcrumed on a standard or post 4. The 
other end of the walking beam 3 is preferably 
bifurcated to form a support for the opposite 
ends of a shaft 4, which forms the pivot for a 
depending link 5 (see Fig. 1d.). The upper end 
portion of the Sucker rod 4 is operatively con 
nected to the link 5 by a load distributing means 
indicated as an entirety at 6, whereby the walk 
ing beam serves to raise and lower, that is, recip 
rocate the Sucker rods in the usual manner to 
effect the pumping operation. The crank is 
provided with a counterbalance 7 which is pref 
erably equal to the weight of the dead load plus 
one-half of the live load, So that the load on the 
gearing and motor is substantially equal in rock 
ing the Walking beam in opposite directions. 

Referring particularly to Figs. 1, 3, 4 and 5, 
f8 indicates a cross bar through which extends 
the rod 4, the latter being provided with a collar 
9 suitably bolted or clamped to the rod and ar 
ranged to rest on the croSS bar. 
f8 is connected by bars 20 to an upper cross bar 
2?, the bars 20 being preferably threaded at 
their lower ends in the cross bar 8, and their 
upper ends extending through' openings formed 
in the CrOSS bar 2? and provided with nuts 22 on 
their upper end to engage the cross bar 2. 
The load distributing means 6 comprises two 

members indicated as an entirety at 23, 24, rela 
tively movable substantially axially of the sucker 
rods, one thereof being connected to the cross 
bar 2 and the other connected to the link 5. 
In the form of construction now being referred to 
the member 23 consists of a casing of circular 
contour connected at its lower end to the ad 
jacent cross bar 2 and having a transverse wall 
25 to divide the casing into an upper chamber 
26 in which an atmosphere (preferably air) is 
compressed and a lower chamber 2 for a body 
of liquid A (such as light oil). The member 24 
consists of a piston 28 which slidably engages 
the walls of the chamber 27 to force the liquid 
into the chamber 26, whereby the atmosphere 75 depending from the wall 32. 
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2,237,303 
therein is compressed, as later set forth, and a 
piston rod 29 preferably formed integrally with 
the piston 28 and connected at its upper end 
to the link 5. The piston rod 29 is provided at 
its upper end with a bifurcated fitting 29a in 
which fits a depending lug on the link 5, a pin 
30 extending through the lug and bifurcations 
to pivotally connect these parts together. The 
dividing wall 25 is provided with an integral, up 
standing sleeve 3, through which the piston rod 
29 slidably extends, the rod being guided by the 
inner Walls of the sleeve, and the latter is pro 
vided at its upper end with an integral annular 
plate or wall 32, which cooperates with a shell 
33 and dividing wall 25 to form the chamber 26, 
these parts being preferably welded together in 
liquid and atmosphere tight relation to insure a 
Sealed chamber. The upper end of the sleeve 
3 is recessed at 3 a to provide for a suitable 
gland. Below the dividing wall 25 and preferably 
welded thereto is a cylinder 34 with which the 
periphery of the piston 28 engages, a suitable 
sealing ring 35 held in position by an annulus 
36 being provided to prevent undue leakage past 
the piston. The lower end of the cylinder 34 is 
connected (preferably by Screw threads) to a bot 
tom wall 37 and surrounding the cylinder 34 and 
bottom wall 37 is a shell 38, the walls of which 
are spaced from the cylinder 34 and bottom Wall 
3 to form a reservoir 39 for liquid (similar to 
that employed in the chamber 27) into and from 
which the liquid is conveyed as later Set forth. 
The upper end of the Shell 38 is held in engage 
ment with the dividing wall 25 in the manner 
later Set forth. The bottom Walls of the closure 
Wall 37 and shell 38 are formed With a lined Open 
ings 40, 40a, respectively, in which is mounted 
the upper portion of a tubular member 4 open 
ing at its upper end into the Space Within the 
wall 37 and below the piston 28 for a purpose 
later set forth. The tubular meinber 4 is welded 
to the wall 37, whereas the opening 4.0a therefor 
through the shell 38 is sealed by a Suitable gland 
42 between the tubular member and a collar 38a. 
on the bottom wall of the shell, to insure closing 
of the reservoir 39. As shown, a ring nut 4 a. 
threaded on the tubular member 4 and tight 
ened against the collar 38a serves to support the 
shell 38 in position with its upper end in rigid en 
gagement with the wall 25. The tubular member 
4 extends below the shell 38 and through an 
opening 43 formed in the adjacent cross bar 2 
and carries at its lower end a head 44 which en 
gages the lower side of the CrOSS bar to connect 
the casing member 23 thereto. By preference, 

... the head 44 consists of a plug threaded into the 
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lower end of the tubular member 4 to close it 
(except as hereinafter pointed out), the tubular 
member 4 and plug 44 serving as a cylinder for 
a piston 45 to provide an auxiliary pump for 
supplying air to the chamber 26 and liquid to the 
chamber 27, as will later be set forth. 
The lower end of the sleeve 3 is recessed at 

46 and communicates through a plurality of 
ports 47 formed in the sleeve with ducts each 
formed in a plate 48, the Outer ends of the ducts 
forming seats for inlet valves 49 to permit flow of 
the liquid into the chamber 26 when the Wall 25 
and piston 28 move one toward the other. In 
the form of construction shown (Fig. 3), the 
outer end of each duct leads through the top 
wall of the plate 48 and the valve element of 
the valve 49 consists of a plunger 50 slidably 
mounted in a tube 5 rigidly connected to and 

The Wall 32 is 



2,237,303 3. 
formed with threaded openings to removably re 
ceive plugs 52 each of which forms an abutment 
for an expansion spring 53, the spring in turn 
being arranged to engage the upper end of the 
adjacent plunger 50 and normally tends to force 
the latter into engagement with its seat. The 
valves 49 serve to choke the flow of the fluid 
from the chamber 27 into the chamber 26. Ob 
viously, the movement of the plungers may be 
controlled by an adjustment of the springs; by 
preference I limit the movement of each plunger 
by a stop, consisting of a rod 54 which is adjust 
ably threaded through the adjacent plug 52, 
so that its inner end may serve as an adjust 
able stop to limit the unseating movement of 
the adjacent plunger 50. Each rod 54 is sealed 
by a suitable gland 55. The inner end of the 
piston rod 29 adjacent the piston is enlarged as 
shown at 29a, so as to fit into the recess 46, to 
shut of the flow of the liquid into the chamber 
26 before the wall 25 and piston 28 reach the end 
of their movement toward each other. The off 
set at the upper end of the enlargement 29a' is 
of conical shape so as to effect a gradual cut-off 
of the liquid as the enlargement approaches the 
recess. When the flow of liquid through the 
ports 4 is cut-off by the enlargement 29a', at 
quantity of liquid is confined in the chamber 2 
between the piston 28 and wall 25 to act as a 
dash-pot and hence prevents contact of the pis 
ton or parts carried thereby With the wall 25. As 
shown, the enlargement extends to a point above 
the annulus 36 and bolts which secure the latter 
in place. The outlet for the liquid from the 
chamber 26 to the chamber 2 when the wall 25 
and piston move away from each other is pro 
vided by one or more fittings 56 preferably hav 
ing a capacity Substantially equal to the capacity 
of the inlet ducts and valves 49. Each fitting 
56 (only one being shown) consists of a hollow, 
angular lenber the vertical portion of which 
is fixedly mounted in an opening 57 formed in 
the dividing Wall 25 so as to discharge the liquid 
into the chamber 27. The horizontal portion of 
the fitting 56 is elevated above the wall 25 and 
its upper and lower walls are formed with aligned 
openings, the lower opening forming a seat for 
a choke valve element 58 which projects through 
the upper opening and slides in a tube 5 a rigid 
ly connected to and depending from the wall 32. 
The Wall 32 is formed with threaded openings to 
removably receive plugs 52a and between each 
plug 52a and the adjacent plunger or valve ele 
ment is an expansion Spring 53a normally tend 
ing to maintain the valve element in engage 
ment with its seat. The unseating movement of 
each valve element 58 is limited by a rod 54a, the 
upper portion of which extends through an 
opening formed in the adjacent plug and has 
threaded engagement therewith to permit adjust 
ment of the rod endwise, the rod being sealed by 
a suitable gland 55d. 

It will be noted that the valve elements 50 
and 58 are shaped at their lower ends so that 
pressure of the liquid thereon will effect unseat 
ing of the valves. As shown, in Fig. 4, the inlet 
choke valves and outlet choke valves are arranged 
alternately around the sleeve 3, and the move 
ment of each may be regulated independently 
of the other valves. By providing choke valves 
in the inlet and outlet ducts, flow of the liquid 
from either chamber to the other is retarded to 
prevent undue sudden movements between the 
members 23, 24. 
By preference I provide in the chamber 26 in 
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close relation to the inlet choke valves 49 a baffle 
26a arranged to prevent surging of the oil in 
streams into and through the body of liquid in 
this chamber when forced thereinto. The baffle 
26a consists of a plate extending around the 
sleeve 3 and formed with a plurality of open 
ings to permit the rise and fall of the liquid 
therethrough. The plate may fit upon the sleeve 
3 and be suitably secured thereto as by welding. 
When the operating mechanism is not run 

ning, the parts of the load distributing means 
6 may occupy the position shown in Fig. 3, the 

liquid. A filling the chamber 27 and also filling 
the chamber 26 to a level above the inlet and 
outlet valves 49 and 58, with the atmosphere in 
the chamber 26 compressed to the desired de 
gree. In the arrangement and construction 
shown having a piston of 8% inches in diameter 
and operating in a well having a depth of about 
6000 feet, the pressure in the chamber 26 would 
be approximately 280 lbs. per square inch. In 
the operation, in the up-stroke of the piston to 
raise the traveling valve and sucker rods 4, the 
piston 28 will move relative to the wall 25 and 
force the liquid through the inlet choke valves 
49 into the chamber 26 to approximately the 
level indicated by the line a. and compressing the 
atmosphere thereinto approximately 480 lbs. per 
square inch, thereby relieving sudden strains on 
the Sucker rods. In the down-stroke of the pis 
ton, the built-up pressure in the chamber 26 
forces the liquid. A through the outlet choke 
valves 58 into the chamber 27, thereby causing 
relative movement of the piston 28 and wall 25 
a Way from each other, so that the weight of 
the dead load is distributed during a part of ox 
throughout the down-stroke. At the end of the 
down stroke and in starting the up-stroke, the 
piston 28 Will move relative to the casing 23, and 
thus force the liquid A into the chamber 26 and 
again compress the atmosphere therein, thereby 
dista'ibuting the load on the sucker rods. The 
forcing of the liquid A. into the chamber 26 and 
therefron also takes place during the movement, 
of the sucker rods upwardly or downwardly in 
the event resistance to their travel takes place, so 
that the load distributing means relieves any 
and all Sudden strains on the rods during their 
movement. It will thus be noted that in the 
start of each up-stroke of the sucker rods, the 
atmosphere in the chamber is put under higher 
compression and upon release of the applied 
force or load, the atmosphere expands to force 
the liquid A back into the chamber 27, the valves 
49 or 58 serving to choke the flow of the liquid 
in each direction to relieve the rods of Sudden 
strains; also the Same Operation takes place dur 
ing movement of the Sucker rods in either direc 
tion in the event their movement is retarded for 
any reason. The increase in compression of the 
atmosphere in each up-stroke of the sucker rods 
is dependent on the amount of oil taken in by 
the traveling valve. 
Means are provided for automatically supplying 

liquid A to the chamber 27 and discharging the 
liquid from the chamber for automatically con 
trolling the level of the liquid in the latter cham 
ber and thus controlling the volumetric capacity 
of the chamber above the liquid level, the purpose 
being (a) to maintain a minimum variation in the 
range of movement of the piston 28 relative to the 
member 23, notwithstanding changes in the 
weight of the load (particularly the live load in 
succeeding up-strokes of the Sucker rods) and ex 
pansion and contraction of the atmosphere in 



4. 
the chamber 26 due to changes in temperature of 
the weather, and (b) to insure operation of the 
load distributing means over a long period of time 
without servicing. These means include the aux 
iliary pump already referred to. As shown, the 
piston & 5 is provided with an integral rod 53, 
which is preferably integrally connected to the 
piston 23, whereby the piston 45 is reciprocated 
therewith. The piston (35 is formed with a port 
59, normally closed by a spring operated ball 
valve, which in the up-stroke of the piston, per 
mits the oil supplied into the cylinder or tubular 
member 4 due to leakage of liquid past the Seal 
ring 35 or supplied by a pipe 60, as later set forth, 
to flow to the lower side of the piston. The rod 
58' is formed with a longitudinal opening 6 
which leads from the Space below the piston 45 
as later set forth and is connected at its upper 
end to a duct 62 leading into the chamber 27 
above the piston 28. While the opening 6 and 
duct 62 and the space below the piston 45 are al 
ways filled with liquid, at least to a predetermined 
level therein for a purpose later set forth, the 
liquid cannot escape past the ball valve for the 
valve port 59 and in the down stroke of the piston 
45 excess oil in the space below the piston will be 
forced up through an opening 63 formed in the 
piston, past a ball valve 64a therefore and 
through the opening 6 and duct 62 into the 
chamber 27. The ball 64a is normally held seated 
by the pressure thereon of the liquid in the open 
ing 6 to close the opening 63 in the up-stroke of 
the piston 45. The reservoir 39 is provided with 
a supply of liquid A when pumping operations are 
to start. The supply of liquid A in the reservoir 
39 is supplemented at intervals by the operation 
of a valve mechanism indicated as an entirety at 
65, controlled by the relative movement of the 
members 23, 24. The liquid A supplied to the 
reservoir 39 is taken from the chamber 26, such 
discharge being co-operatively related to the sup 
ply of liquid into and through the chamber 27 to 
control the liquid level in the chamber 26. The 
valve mechanism 65 is preferably mounted in the 
reservoir 39 So that its discharge outlet opens 
thereinto, the upper end of the housing 65' for the 
valve mechanism terminating in a threaded bOSS 
which is screwed into an opening formed in the bot 
tom portion of the wall 37 to support the mecha 
nism thereon. The inlet port 65a of the valve : 
mechanism is connected to a pipe 66, which in 
turn is connected to a passage 66a preferably 
formed in the wall 25 and controlled by an ad 
justable needle valve 66b to regulate the flow of 
the liquid to the valve mechanism 65. The inlet 
port 65a is normally closed by a spring operated 
ball valve 67 (see Fig. 5). The valve housing 65' 
is formed with a through opening 68 which com 
municates with the inlet port 65a and Serves as 
the outlet for the valve mechanism into chamber 
39. The upper portion of the opening 68 and the 
opening through a plug 68ac forms a guide for a 
thrust rod 69 having an enlargement or cam 69a, 
which, when the rod is moved endwise down 
wardly, engages with a ball 70 mounted in the 
inlet 65a in contact with the valve 67 and through 
the ball 70 operates the valve 67 to permit dis 
charge of the liquid in the pipe 66 into the reser 
voir. The thrust rod 69 extends upwardly into 
the path of movement of the piston 28, So that 
when the relative movement between the wall 25 
and piston 28, one away from the other, is suf 
ficient to effect engagement of the piston with the 
rod 69, the valve 67 will be opened to admit liquid 
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threaded into the opening SG to provide a suitable 
giand which seals the opening 63. The upward 
endiwise movenient of the rod 69 is limited by a 
head a on its lower end engaging a wall Scz 
icorned by enlarging the lower portion of the 
opening 68, the rod 69 being normally biased up 
wardly by a coiled Spring interposed between the 
head is and a cup-shaped member a b mounted 
in the lower end of the opening 63. The waive 
nechanisri 55 is operated by the piston 23 when 
the relative movement between it and the Wall 25, 
one away from the other, is increased, and such 
operation serves to reduce the quantity of liquid 
A contained in the chamber 26 to control the liq 
uid level therein. In the event the piston 28 
moves away from the wall 25 to approximately its 
extreme position, the cam 69a will ride past the 
valve 6 and permit the latter to close so as to 
prevent an undue quantity of the liquid being dis 
charged from the chamber 26. 

82 indicates a nipple mounted in the side wall 
of the shell 38 above the liquid level therein and 
arranged to permit the supply of liquid to the res 
ervoir when necessary. The nipple 92 is prefer 
ably closed by a cap 92a. The shell 38 may be 
provided with a gage (not shown) to indicate the 
level of the liquid therein or such level in the 
event it drops to or below a predetermined height. 
To prevent the range of movement of the piston 

28 and wall, one toward the other, increasing to 
its extreme limit of movement I provide means, 
indicated as an entirety at 73, for automatically 
Supplying liquid through the chamber 27 to the 
chamber 26 to increase its volume therein, that 
is, raise the liquid level therein in relation to the 
volume of that portion of the chamber 26 above 
the liquid level, the effect of which is to reduce 
the range of relative movement between the pis 
ton 28 and wall 25. 
The liquid Supply means 73 consists in provid 

ing on the rod 58 a shoulder 74 which, in the 
upward movement of the rod 58, engages one end 
of a lever 75 suitably fulcrumed on the wall 37, 
and a valve mechanism, indicated as an entirety 
at 76, arranged to be operated by the lever 75, 
to admit liquid to the pipe 60, which discharges 
the liquid into the tubular member 4, whereby 
the auxiliary pump may force the liquid from the 
tubular member 4 into the chamber 27, the effect 
of which is to increase the volume of liquid in the 
chamber 26. The shoulder 74 preferably com 
prises a collar slidably mounted on the rod 58' 
and fixed thereto by a set screw, which permits 
the collar to be arranged in any adjusted posi 
tion longitudinally of the rod 58' to effect the 
operation of the lever 75 at any predetermined 
position of the rod 58' in the up-stroke of the 
piston 45, and to thereby regulate the range of 
relative movement between the members 23, 24. 
The valve mechanism 6 comprises a tubular fit 
ting 76' screw threaded at its upper end into 
an opening formed in the wall 37 and closed at 
its lower end by a cap T and provided inter 
mediate its ends With a valve Seat for a valve ele 
ment 78 (preferably a ball valve), which is nor 
mally biased to its seat by a Spring 78a. The side 
wall of the fitting 76' below the valve is formed 
with an inlet 8b to admit liquid from the reser 
voir 39 and above the valve with an opening into 
which the inner end of the pipe 60 is suitably se 
cured. The upper portion of the opening through 
the fitting 76' forms a guide for a plunger 79, the 
upper end of which is disposed in operative rela 
tion to the Opposite end of the lever 75, so that 

to the reservoir 39. As shown, the plug 68ac is 75 when said lever is operated, as already set forth, 
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the plunger 79 unseats the valve element and 
permits the liquid to flow into the tubular men 
ber . 

The liquid delivered from the pipe 60 into the 
tubular member 4 will then be forced by the 
auxiliary pump through the opening 6 and duct 
6 into the chamber 2. 
The atmosphere is automatically supplied to 

the chamber 26, the effect of which is to gradual 
ly increase the range of relative movement of 
the pistOn 28 and wall 25, one away from the 
other, and to then automatically discharge the 
atmosphere from the chamber 26, the effect of 
which is to reduce the range of relative move 
Enent between the piston, 28 and wall 25. The 
cycle of movement takes place in succeeding 
movements of the piston to compensate for varia 
tions in the load weight and changes in tempera 
tre of the weather. 

he atmosphere is supplied to the chamber 
26 by operation of the auxiliary pump in the foll 
lowing manner: the head 4 is formed with a 
through opening 72 shaped to provide a seat for 
a ball valve element 2, which is normally closed 
by the pressure of liquid above it. The lower 
end of the opening 2 is threaded to receive a 
plug 2a which is formed with a small opening 
to limit the intake of air in each up-stroke of 
the piston 45. In the down-stroke of the piston 
45, the air which is drawn through the opening 
2, is forced up through the opening 63 into the 

opening 6 where the air will follow along with 
the liquid forced therethrough or bubble up 
through the liquid and likewise bubble through 
the liquid in the chamber 2 and finally pass into 
the chamber 26. Sufficient liquid is maintained 
in the tubular member 4 below the piston 45 so 
that the latter will engage with the liquid in 
each down stroke of the piston, this liquid being 
Supplied through a very small opening 22b formed 
in the piston 45, the purpose being to effect pres 
Stre on the liquid and air by the piston in its 
down-stroke, whereby the air sucked in through 
the opening 2 and liquid flowing through the 
Wave 59 may be forced up through the opening 
53 formed in the piston into the opening 6 f. As 
the pistOn 45 nears the end of its down stroke, a 
pin 65, provided on the head 44, operates to sub 
Startially close the opening 63, so that the liquid 
re:Inaining in the bottom portion of the tubular 
Enerater i acts as a dash-pot for the piston 45. 
The Supply of atmosphere into the chamber 26 

Will have the effect of gradually increasing the 
pressure therein, so that in the succeeding rela 
tive novernets of the piston 28 and wall 25 one 
away from the other, such movements will pro 
gressively increase and ultimately cause the piston 
28 to engage the thrust rod 69 and also operate a 
Wave mechanism, indicated as an entirety at 82, 
to permit a small quantity of atmosphere to 
eScape in each Stroke of the piston 28 to relieve 
the pressure in the chamber 26 and prevent the 
piston and casing 23 moving to a position where 
in the fitting 29a will engage the wall 32 or a 
cap 32a thereon. The valve mechanism 82 is 
referably associated with the valve mechanism 

G5. As shown in Fig. 5, the housing 65 is formed 
With a valved inlet 83 connected to a pipe 83a 
leading from the upper portion of the chamber 
26 and a valved outlet 84 connected to a pipe 
34a, which extends upwardly through the reser 
Voir 39, its upper end opening thereinto above 
the level of the liquid A therein, a vent 85 being 
provided in the shell 38; but obviously the pipe 
8a may be extended to a point outside the shell, 

O 
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The housing 65' is formed with a through open 
ing 86 in communication with the outlet port of 
the inlet 83 and inlet port of the outlet 84, and 
between these ports the opening 86 is enlarged 
to form a receiver 86a. A thrust rod 87 extends 
through the opening 86, being guided in openings 
formed in plugs 88, 88a, threaded into recesses 
formed in the upper and lower ends of the open 
ing 86 and providing suitable glands in said re 
cesses. The thrust rod 8 extends upwardly into 
the path of movement of the piston 28, being 
normally biased upwardly by the spring operat 
ing through rod 69 and bar 72a. Since the 
bar 72a connects the rods 69 and 87 together, the 
upward movement of the latter is limited by the 
head . The rod 87 is provided with an en 
largement or cam 90, which in the normal upper 
position of the rod is above the outlet port for 
the inlet 83, so that in the downward movement 
of the piston. 28, the cam 90 will, through a ball 
mounted in the inlet 83 in engagement with the 

a valve element therefor, open the inlet and per 

25 

30 

40 

5 5 

60 

35 

mit atmosphere to flow into the receiver or 
chamber 86a, and in the event the rod 8 is 
moved downwardly by the piston 28 far enough 
to effect engagement of the cam 90 with a ball 
mounted in the outlet 84 in contact with the 
valve element therefor, the valved outlet will be 
opened to permit escape of the atmosphere from 
the receiver 86a, thus reducing the pressure in 
the chamber 26 to limit the relative movement 
between the members 23, 24, one away from the 
other, so that the fitting 29a will not engage the 
cap 32a. Since the receiver 86a is normally 
closed by the valve for the outlet 84 leading there 
from, the valved inlet 83 may be opened by the 
can 90 without danger of the atmosphere escap 
ing and reducing the compression in the cham 
ber 26. 
From the foregoing description it will be seen 

that in each up-stroke of the piston 28 air is 
Sucked into the tubular member 4 and then 
pumped into the chamber 26 and that the result 
ing increase in pressure therein serves to increase 
the relative movement between the piston 28 and 
Wall 25 One away from the other and that when 
this movement increases to an undue extent, the 
pressure is reduced in the chamber 26, as al 
iready described, to limit it at approximately a 
predetermined position. 
Due to the fact that I provided for the dis 

charge of liquid from the chamber 26 due to the 
movement of the piston 28 away from the Wall 
25, and operation of the valve mechanism. 65, as 
above described, so that the liquid level in the 
chamber 26 is lowered with each operation of the 
valve mechanism 65, the volumetric capacity of 
the chamber above the liquid level is increased, 
and hence the relative movements of the piston 
28 and wall 25, one toward the other, is increased, 
until the shoulder 4, operates the liquid supply 
mechanism 3. The operation of the mechanism 
3 Serves to supply the liquid into and through the 
chamber 27 to the chamber 26, thereby raising 
the liquid level in the latter and thus reducing 
the volumetric capacity thereof above the liquid 
level and re-establishing in the chamber 26 Suff 
cient atmosphere pressure to limit the movements 
of the piston 28 and wall 25 one toward the other. 

It will thus be seen that the limit of movement 
of the piston 28 and wall 25 in either direction, 
one relative to the other, is controlled automati 
cally by the valve mechanisms 65, 82 and 3 in 
connection with the auxiliary pump, the desired 
range of relative movement being dependent 
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upon the adjustment of the collar 74. It will also 
be seen that the range of relative movement of 
the members 23, 24, is maintained within Substan 
tially predetermined limits, not withstanding the 
changes in the applied loads and temperature of 
the weather. It will also be noted that I incorpo 
rate in the casing 23 a reservoir for a supply of 
liquid from which the liquid is automatically 
drawn to raise the liquid level in the chamber 26, 
and to receive liquid automatically discharged 
from said chamber, as required from time to time 
in the operation of the mechanism. 

It will further be noted that the mechanism is 
self contained and capable of operating over a 
long period of time without servicing of atmos 
phere or liquid, or adjustment. 

I provide means for throwing out the operation 
of or disconnecting the valve mechanisms 65 and 
82, when any part of the mechanism is being 
tested or when, due to the leakage in the traveling 
valve or other abnormal condition, flow of oil from 
the well ceases. These means consist in extending 
the rod 87 through the bottom wall of the shell 
38 and providing thereon below the shell a collar 
93 adapted to be fixed to the rod in different posi 
tions by a thumb screw 94. By moving the rods 
69 and 87 downwardly with their cams 69a and 90 
below the valves 67 and 84, respectively, and posi 
tioning the collar 93 in engagement with the plug 
95 which closes the opening through the shell for 
the rod, these valve mechanisms will be made in 
operative, so that atmosphere cannot be supplied 
to or discharged from the chamber 26 and the 
liquid level therein will remain substantially con 
stant, and any liquid supplied by the valve mech 
anism 73 will not affect the operation of the mem 
bers 23, 24, under these conditionS. 

Fig. 6 illustrates a different embodiment of the 
invention wherein the construction is somewhat 
simplified. Referring to this view, 23, 24', indi 
cate the two relatively movable members, the 
former member comprising a casing 00 and a 
compression chamber 00', in which an atmos 
phere is compressed, having a liquid connection 
f00a, with the casing OO. The bottom wall of the 
casing OO is provided with a depending lug 00b 
fitting into a recess O formed in the cross bar 2 
and pivotally connected to the side walls of the 
recess by a pin 02. 

and a lower end Wall fo5, the end walls having 
lateral lugs OS to which rods are secured to 
clamp the end walls to the opposite ends of the 
side wall 03, Suitable means being provided to 
seal the joints between these parts. The rela- : 
tively movable member 24' comprises a piston 
f08 arranged to reciprocate within the casing OO 
and a rod 09 for the piston extending through 
an opening 0 formed in the end wall 04 and 
connected to the link 5, preferably in a manner 
similar to that shown in Fig. 3. The piston 08 
is provided with a suitable seal ring held in 
position by an annulus f2. The piston 08, wall 
03 and end wall 04 form a chamber for the 

liquid utilized to compress the atmosphere in the 
chamber 100'. The liquid connection OOa con. 
sists of a pipe 3 threaded at its inner end into 
an Opening formed in the end wall 04, and con 
nected at its outer end to a fitting 4 and a pipe 

5 leading from the fitting f 4 into the lower 
end of the compression chamber 100', that por 
tion of the pipe 5 within the chamber prefer 
ably being formed with a plurality of ports 
through which the liquid flows into and out of 
the chamber. With the piston 08 at substantially 

The casing OO consists of . 
a cylindrical side wall 03, an upper end Wall 04 
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the end of its movement away from the wall 04, 
as shown in Fig. 6, the liquid. A fills the cylinder 
or casing 00 above the piston, the connection 
f00a and the lower portion of the chamber 100", 
and in the relative movement of the members 23', 
24, that is, movement of the piston 08 and wall 
f04 one toward the other, due to a load on the 
sucker rods, the liquid is forced into the chamber 
00' to raise the level therein and thus increase 

the compression of the contained atmosphere; 
and upon release of the load the piston 08 and 
wall 04 move in the opposite direction and the 
liquid is forced back into the liquid chamber. The 
fitting 4 is provided with a valve seat for a 
valve element 4a, which is adjustable by a 
handle 4b to control or check the flow of the 
liquid A to and from the chamber 100'. The con 
nection OOa preferably serves to rigidly support 
the chamber f00' on the casing 00. 
The end wall 04 is provided on its inner side 

with an annular boss 04a, which surrounds the 
rod O9 and co-operates with the inner side Wall 
of the annulus ff2, in the movement of the piston 
08 and wall 04, one toward the other, to form a 

dash-pot to prevent contact of the piston and 
boss. The annulus 2 is formed with a circum 
ferential recess 2a in communication with the 
liquid chamber and the upper wall of the recess 
is provided with a plurality of normally closed, 
spring operated valves 6 (two valves being 
shown), which release the resulting suction effect 
in the event the boss O4a projectS into the Space 
within the annulus 2, as above set forth, upon 
movement of the piston and wall one away from 
the other. 
The piston rod 09 extends downwardly below 

the piston f O8 and is provided at its lower end 
with a piston f l reciprocatable in a cylinder 
18, the latter being closed at its lower end by 
an end plate 23a, to provide an auxiliary pump. 
The lower end of the piston rod 09 is formed 
with an inwardly extending opening fB and a 
duct f 9, in connected relation, the latter com 
municating with the liquid chamber above the 
piston O8. The piston fill has bolted on its 
lower side a plate 20 which secures a suitable 
seal ring 2 in position. The plate 20 is 
formed with an opening 22 forming a seat for 
a valve element 22' which is normally biased 
to its seat by a spring 22a, but is unseated in 
the downward movement of the piston by an 
up-standing pin 23 provided on the plate 23a, 
whereby liquid in the cylinder f 18 below the 
piston is pumped through the opening f 8' and 
duct 9 into the liquid chamber. The pin 23, 
after unseating the valve 22" to permit a quan 
tity of liquid to flow through the adjacent open 
ing, Serves to close the opening to prevent fur 
ther flow of the liquid therethrough, so that the 
remaining liquid in the cylinder f 8 may serve 
as a dash-pot. For this purpose a predeter 
mined quantity of liquid having a level above 
the end of movement of the piston in making 
its shortest stroke relative to the wall 05 is 
maintained in the cylinder. Oil is Supplied to 
the cylinder 8 below the piston if through a 
relatively Small opening 24 formed in the plate 
20, also by leakage past the seal ring f and 

seal ring f2, and/or supplied through a fitting 
25, mounted in an opening 25 formed in lower 
end wall O5, the opening being closed by a re 
movable screw plug f26. The liquid leaking past 
the seal ring and/or supplied through the 
fitting f25, gravitates to the well 27 formed in 
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the end wall 05; the liquid in the well is sucked 
into the cylinder 8 through a plurality of valves 
28 (two valves only being shown) formed in the 

plate 23d. 
The plate 23a is interposed between the end 

wall 05 and the adjacent end of the cylinder 
8, and the latter is provided with lugs , en 

gaged by bolts 29' screwed into the end wall 
05 and operating to rigidly clamp these parts 

together, the joint between the plate 2a and 
cylinder 8 being liquid and air tight. When 
it is found desirable to increase the volume of 
air or atmosphere in the compression chamber 
00', the plug 26 is removed to permit the air 

to flow into the casing too, which is under par 
tial vacuum due to the operation of the auxiliary 
pump. Such supplied air is drawn in through 
the valves 28 and then pumped through the 
opening 22, into the opening f', so that it 
may bubble up through the body of liquid into 
the chamber 100'. The pump will continue to 
Supply air to the chamber 100' until the required 
pressure therein is built up, following which the 
plug 26 is replaced. If the air becomes incor 
porated in the liquid in the cylinder it, it will 
be carried along with those portions of the liquid 
pumped therefrom. 

If it is found necessary to increase the amount 
of liquid in the chamber 100 at any time, the 
plug 26 is removed and the liquid introduced 
through the fitting 25 and this oil will gravi 
tate into the well 2 from which it will be 
pumped through the opening 8' duct 9, and 
liquid chamber into the chamber 00'. The 
liquid level in the chamber 60' may be lowered 
by opening the valve 30, and air pressure there 
in may be reduced by opening a valve 3 con 
nected to a pipe 32 in communication with the 
Upper portion of the chamber. 

FigS. 2 and 7 illustrate another embodiment 
of the invention which is adapted to be inter 
posed between the uppermost section of the 
connection between the rods and the waking 
beam 83. In this form of construction the re 
&tively movable members consist of an inverted 
cylinder, indicated as an entirety at 200 with its 
end wall in engagement with a collar 20 se 
cured to the upper portion of the rod 4 by bolts 
202 and a piston, indicated as an entirety at 
203, supported on the side wall of a cup-shaped 
member 204, the bottom wall of which rests on 
the Cross bar 8. By preference, the cylinder 
20, piston 203 and member 204 surround the 
sucker rod 4, the cylinder being provided with 
an axially disposed sleeve 205 fitting the rod 4 
and extending downwardly from its end wall 
and preferably formed integral therewith. The 
lower end of the sleeve is provided with Screw 
threads to support a collar 205a, whereby the 
collar may be adjusted endwise of the sleeve. 
The purpose of the collar will be later set forth. 
The piston is formed of related sections where 
by the chambers, recesses, openings or ducts 
hereinafter referred to may be provided for 
when the sections are assembled and positioned 
in the cylinder. The piston 203 has sliding en 
gagement with the outer wall of the sleeve 25 
and inner wall of the cylinder side wall, the 
walls of the piston having annular recesses 26 
for seal rings 207. The space within the cylin 
der 200 is filled with a quantity of liquid A' 
(such as light oil) to form an atmosphere or air 
Sea between the piston and the cylinder and 
the remaining space is filled with atmosphere 
under any desired pressure. The piston 23 is 
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formed in its side wall with an inlet 208 having 
a Vertical Section communicating with an en 
larged recess 209 to accommodate a ball valve. 
The ball normally engages the outlet port of 
the inlet 208 to serve as a valve element to close 
the inlet. The recess 209 communicates with 
the inlet end of a duct 20 the outlet end of 
which communicates with a chamber 2. The 
upper end of the chamber 2 is closed by a 
screw plug 22 having a waived controlled open 
ing 23 through it opening into the cylinder. 
2f indicates a piston mounted in the chamber 
2 and provided with a rod 25, which extends 
downwardly through the piston 203 and is con 
nected at its lower end to the collar 205a. The 
collar 205a is provided with an annular shoulder 
20b on which the rod rests and an annular rib 
25c which projects into a recess formed in the 
rod so as to connect the collar and rod together, 
whereby relative movement between the cylinder 
2D and piston 203 will effect a like movement 
of the piston 24 relative to the walls of the 
chamber 2. The upper end of the piston 24 
is formed with a recess 26 and an opening lead 
ing therefrom downwardly through the rod and 
laterally of the latter to communicate with the 
chamber 2. A valve 2 a normally closes the 
opening leading into the recess 26. Since the 
piston 24 reciprocates in the chamber 2 if, it 
will be seen that it operates as a pump to Suck 
air in through the inlet 288 and duct 20 and 
to force it to the upper side of the piston and 
in turn to pump it through the valved opening 
23 into the cylinder 200. The recess 26 and 
space above the piston 24 is partially filled with 
liquid supplied through an opening 219, the size 
of which permits liquid to drip into this space 
to maintain a small quantity of the liquid there 
in at all times. in the down stroke of the pis 
ton 24, a partial vacuum is formed above the 
liquid in the recess 26 and air flows through 
the piston into this recess past the waive 2 at 
and rises into the space above the liquid. In 
the up-stroke of the piston 2, this air together 
with excess liquid in the recess 26, is forced 
through the opening 23 into the cylinder 20 

It will be noted that the annular recesses 206 
communicate through ducts 22 with the cham 
ber 2 so that liquid leaking froin the recesses 
and accumulating in the chamber 2 will be 
pumped by the piston 25 through the opening 
23 into the cylinder 200. The rod 25 is sealed 
by a suitable gland 22. 
222 indicates an opening extending through the 

piston 203, the intermediate gortion thereof be 
ing enlarged at 223 to form a receiver or chan 
her and the upper end of the lower smaller por 
tion of the opening forming a seat for a valve 224 
to close the opening. 225 indicates a tube which 
slides in the upper smaller portion of the open 
ing 222 and an opening formed in a hollow plug 
2?f screwed into the upper end of the opening 
222, which is enlarged to accommodate a suitable 
gland to seal the tube 225. The tube 225 is closed 
at its opposite ends, but adjacent to its ends it 
is formed with lateral ports communicating with 
tha interinr of the tuihe. the port at the upper end 
of the tube permitting the atmosphere in the 
cylinder to flow into the tube. The tube 225 is 
normally biased upwardly by a spring 22, with 
in the receiver 223. acting through a device 22a. 
(preferably a ball) in engagement with the low 
er end of the tube 225, so as to dispose the upper 
end of the tube in position to be engaged by the 
end wall of the cylinder 200 and moved endwise. 
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When the tube 225 is biased to its uppermost po 
stion (see Fig. 7), the port in the lower end por 
tion thereof is above the upper end Wall of the 
chamber 223 and closed by the adjacent walls of 
the opening 222, but upon relative movement of 
the cylinder and piston far enough in the direc 
tion to effect engagement with and Operation of 
the tube 225, the atmosphere in the cylinder will 
flow through the tube and be admitted to the 
chamber 223 (see Fig. 8) and in the movement of 
these parts in the opposite direction to the post 
tion shown in Fig. 7, a thrust pin 228 mounted 
on the shoulder 205b and loosely fitting the low 
er portion of the opening 222 will unseat the 
valve 224 and permit the escape of the atmos 
phere from the chamber 223, sufficient clear 
ance between the pin 228 and walls of the Open 
ing being provided for this purpose. By prefer 
ence, the spring 22 which normally tends to 
move the tube 225 upwardly is utilized to nor 
mally maintain the valve 224 in engagement with 
its seat. 

Fig. 7 shows this form of construction when 
the parts are at rest, but in Operation atmosphere 
is constantly being pumped into the cylinder 200 
by the piston 24, as already set forth, So that 
unless the pressure therein is relieved, the collar 
205a would engage the piston. 203. To prevent 
this engagement I provide the tube 225 and dis 
pose its upper end in the path of movement of 
the cylinder end wall, so that the latter Will op 
erate the tube and permit it to discharge atmos 
phere into the receiver 223, and I provide be 
tween the receiver and a portion of the cylinder 
(that is, the collar 205a thereon) an escape 
means, so that in the novement of the collar to 
ward the piston the atmosphere is allowed to es 
cape and thus reduce the pressure in the cylin 
der. Accordingly, the pressure in the cylinder is 
automatically controlled. 
The ball 223d yieldingly seats against the low 

er end of the adjacent portion of the opening 
222 to close it, when the tube 225 is biased to its 
uppermost position. 
To those skilled in the art to which my inven 

tion relates many changes in construction and 
widely differing embodiments and applications 
of the invention will suggest themselves without 
departing from the spirit and scope of the inven 
tion. My disclosures and the description herein 
are purely illustrative and not intended to be in 
any sense limiting. 
What I claim is: 
1. In a well pumping mechanism, the con 

bination with power means and sucker rods ar- i. 
ranged to reciprocate in the Well, of oad dis 
tributing means forming the operating connec 
tions btween said power means and said sucker 
rods for reciprocating the latter, said load dis 
tributing means comprising relatively movable 
members connected to said power means and 
sucker rods, respectively, one of Said members in 
cluding a closed space for atmosphere under 
pressure and the other member being mounted 
to move within said first mentioned member, 
Whereby the atmosphere is compressed in the 
relative movement of said members in one direc 
tion and expanded in their relative movement in 
the opposite direction, and means automatically 
actuated by said members due to excessive rela 
tive movement thereof in One direction for dis 
charging atmosphere from Said closed space. 

2. In mechanism for well operations, the con 
bination with power mechanism and sucker rods, 
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nected to said power mechanism and said sucker 
rods, respectively, one of said members compris 
ing a piston and the other member comprising a 
casing forming a closed chamber for a fluid in a 
gaseous state under pressure and Walls which co 
Operate with said piston to form a chamber filled 
With fluid in a liquid-state, and Connections be 
tween said chambers, the relative movement of 
said members due to an increased load on said 
Sucker rods or inertia Serving to force liquid from 
Said liquid chamber into said compression cham 
ber to compress the atmosphere therein, and 
means automatically operated by the relative 
movement of Said members for varying the voll 
ume of liquid in said chambers. 

3. In mechanism for Well operations, the com 
bination with power mechanism and sucker rods, 
of a pair of relatively movable members con 
nected to said power mechanism and said Sucker 
rods, respectively, one of said members compris 
ing a piston and the other member comprising a 
casing forming a closed chamber for an atmos 
phere under pressure and walls which cooperate 
With Said piston to form a separate chamber con 
nected to said compression chamber, said sep 
arate chamber and a portion of the compres 
sion chamber being filled with liquid, the rela 
tive movement of Said members due to an in 
creased load on said Sucker rods or inertia Serv 
ing to raise the level of the liquid in said com 
pression chamber and compress the atmosphere 
therein, and means for controlling the level of the 
liquid in Said compression chamber to compensate 
for variations in the Weight of the load or changes 
in temperature. 

4. In mechanism for Well operations as claimed 
in claim 3 wherein Said controlling means con 
prises a reservoir, means for discharging the liq 
uid from said compression chamber into said res 
ervoir, and separate means for pumping liquid 
from said reservoir into said separate chamber. 

5. In mechanism for Well operations, the com 
bination with power mechanism and sucker rods, 
of a pair of relatively movable members connected 
to said power mechanism and said Sucker rods, 
respectively, one of said members comprising a 
piston and the other member comprising a casing 
forming a chamber for an atmosphere under pres 
sure and Walls which COOperate With Said piston 
to form a separate chamber connected to said 
compression chamber, said separate chamber and 
a portion of the compression chamber being filled 
with liquid, the relative movement of said mem 
bers due to an increased load on Said Sucker rods 
or inertia, serving to raise the level of the liquid 
in said compression chamber and compress the 
atmosphere therein, means actuated by each rela 
tive movement between said members for Supply. 
ing air to said compression chamber and simul 
taneously discharging liquid therefrom to lower 
the level of the liquid therein, means permitting 
the escape of air from Said compression chamber 
to limit the travel of one member relative to the 
other in one direction, and means for supplying 
liquid into said compression chamber to limit the 
travel of said member relative to the other mem. 
ber in the opposite direction. 

6. In a mechanism for Well Operations, the con 
bination with power means and sucker rods re 
ciprocatable in the Well, of Operating connections 
between said power means and said sucker rods 
comprising a cylinder and a piston therein, said 
cylinder being charged with air under pressure, 
means operated by the relative movements be 

of a pair of relatively movable members con- 5 tween said cylinder and piston for Supplying air 
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into said cylinder and means operated by a pre 
determined relative movement between said cyl 
inder and piston permitting the escape of air from 
said cylinder. 

7. In mechanism for well operations, the com 
bination with power means and sucker rods re 
ciprocable in the well, of operating connections 
between said power means and said sucker rods 
for operating the latter and comprising rela 
tively movable members connected to said power 
means and Sucker rods, respectively, one of said 
members consisting of a cylinder and the other 
member consisting of a piston in Said cylinder 
arranged to form a closed space therein partially 
filled with liquid, the space above the liquid being 
filled with air under pressure, an auxiliary pump, 
means for supplying to said pump liquid eScaping 
past said piston, and an air inlet connected to 
said pump, said pump being carried by one of said 
members and arranged to be operated by the 
other member, whereby said auxiliary pump is 
operable to force the air and liquid into said 
cylinder above said piston. 

8. In mechanism for well operations, the com 
bination with power means, a frame connected to 
said power means and provided with a cross bar 
formed with an opening and sucker rods adapted 
to reciprocate in a well, the upper portion of Said 
rods slidably extending through the opening in 
said cross bar, of an inverted cylinder and a pis- : 
ton thereinforming between them a closed cham 
ber filled with atmosphere under pressure, means 
for securing said cylinder to said sucker rods, said 
means including an axially disposed tubular mem 
ber into which said sucker rods extend and Said 
piston surrounding said tubular member and 
mounted on said cross bar. 

9. In mechanism for well operations, the com 
bination with power means, a frame connected to 
said power means and provided with a cross bar, 
which is formed with a vertical opening, and 
sucker rods adapted to reciprocate in a Well, the 
upper portion of said rods extending through and 
reciprocatable in said opening and provided with 
an abutment, of a cylinder and a piston therein 
formed with axially disposed openings through 
which the sucker rods extend and interposed be 
tween and engaging with said cross bar and said 
abutment, said cylinder and piston forming be 
tween them a closed chamber filled with air under 
preSSure. 

10. In mechanism for Well operations, the com 
bination with power means, a frame connected to 
said power means and provided with a cross bar, 
which is formed with a vertical opening, and 
sucker rods adapted to reciprocate in a well, the 
upper portion of said rods extending through and 
reciprocatable in said opening and provided with 
an abutment, of an inverted cylinder engaging 
said abutment and a piston in Said cylinder and 
engaging said cross bar, said cylinder and piston 
forming between them a closed chamber filled 
with air under pressure, said cylinder being pro 
vided with an axially disposed tubular member 
through which said sucker rods extend and Said 
piston surrounding and slidably fitting said men 
be. 

11. In mechanism for well operations, the con 
bination with power means, a frame connected to 
said power means and provided with a croSS bar 
formed with an opening and sucker rods adapted 
to reciprocate in a well, the upper portion of said 
rods slidably extending through the opening in 
said cross bar, of an inverted cylinder and a pis 
ton thereinforming between them a closed cham 
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ber filled in its lower portion with liquid and above 
the liquid with atmosphere under pressure, means 
for securing said cylinder to said sucker rods, said 
means including an axially disposed tubular men 
ber into which said sucker rods extend and Said 
piston Surrounding said tubular member and 
mounted on Said cross bar. 

12. In a well pumping mechanism, the com 
bination with power means and sucker rods ar 
ranged to reciprocate in the Well, of load dis 
tributing means forming the operating connec 
tions between said power means and said sucker 
rods for reciprocating the latter, said load dis 
tributing means comprising relatively movable 
members connected to said power means and 
Sucker rods, respectively, one of said members 
comprising a cylinder and the other member 
comprising a piston forming with the cylinder a 
chamber for a body of liquid, the upper end of 
the cylinder being closed and forming a space 
above the liquid for atmopshere under pressure, 
whereby the atmosphere is compressed in the 
relative movement of Said members in One direc 
tion and expanded in their relative movement 
in the opposite direction, and means actuated by 
the relative movement of said members for in 
jecting liquid eScaping past Said piston into said 
chanber. 

i3. In a well pumping mechanism, the com 
bination with power means and sucker rods ar 
ranged to reciprocate in the Well, of load dis 
tributing means forming the operating connec 
tions between said power means and said sucker 
rods for reciprocating the latter, said load dis 
tributing means comprising relatively movable 
members connected to said power means and 
Sucker rods, respectively, one of said members. 
comprising a cylinder and the other member com 
prising a piston forming with the cylinder a 
chamber for a body of liquid, the upper end of 
the cylinder being closed and forming a space 
above the liquid for atmosphere under pressure, 
whereby the atmosphere is compressed in the 
relative movement of Said members in One direc 
tion and expanded in their relative movement in 
the opposite direction, and means operated by 
the relative movement of said members for in 
creasing or decreasing the compression in said 
closed chamber 

14. In a Well pumping mechanism, the com 
bination with power means and sucker rods ar 
ranged to reciprocate in the Well, of load dis 
tributing means forming the operating connec 
tions between Said power means and said sucker 
rods for reciprocating the latter, said load dis 
tributing means comprising relatively movable 
members connected to said power means and 
sucker rods, respectively, one of said members 
comprising a cylinder and the other member com 
prising a piston forming with the cylinder a cham 
ber for a body of liquid, the upper end of the 
cylinder being closed and forming a space above 
the liquid for atmosphere under pressure, where 
by the atmosphere is compressed in the relative 
movement of Said members in one direction and 
expanded in their relative movement in the oppo 
site direction, means actuated by said members 
due to excessive relative movement thereof in one 
direction to reduce the compression in Said con 
pression chamber and separate means actuated 
by said members due to the relative movement 
thereof for supplying air into said chamber. 

15. In a well pumping mechanism, the com 
bination with power means and sucker rods ar 
ranged to reciprocate in the well, of load dis 
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tributing means forming the operating connec 
tions between said power means and said Sucker 
rods for reciprocating the latter, Said load dis 
tributing means comprising relatively movable 
members connected to said power means and 
sucker rods, respectively, one of said members 
comprising a cylinder and the other member com 
prising a piston forming with the cylinder a 
chamber for a body of liquid, the upper end of 
the cylinder being closed and forming a space 10 
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above the liquid for atmosphere under pressure, 
whereby the atmosphere is compressed in the rel 
ative movement of Said members in One direc 
tion and expanded in their relative movement in 
the opposite direction, air intake means for Sup 
plying atmosphere into said cylinder, and means 
'operated by a predetermined relative movement 
of said members in one direction for discharging 
atmosphere from Said cylinder. 
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