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coupling .43 and the upwardly diminishing fluid 
capacity of the ports 57 that remain open to the 
space 56. Thus the movement is gradually cush 
ioned or retarded until the inner end of the nut . 
7 and the upper end of the coupling 43 come 

into close proximity, at which time a maximum 
pressure exists in the space 56 due to the fact 
that all or practically all of the ports 57 are cut 
off and the fluid in the space is obliged to eScape 
from the tolerance spaces between the nut 7 and 
the plunger tube 4 and the coupling 43 and the 
interior of the barrel 0. This reduction of paths 
of escape for the fluid from the space 56 results 
in the reduction of the rate of speed between the 
barrel O and the plunger f3 to a minimum when 
the opposing ends of the coupling 43 and the 
puller nut 7 move into engagement so that even 
though these parts do come into contact there 
will be little or no jar or shock to the pump parts. 

It is to be particularly noted that the increase 
in pressure in the fluid space. 56 to a maximum 
is not accompanied by the leakage of fluid past 
the packing rings 48 of the plunger f3. The tol 
erance or clearance between the coupling 43 and 

95; the interior of the barrel O has communication 

70 

with the ports 57, that are covered or cut off by 
the coupling 43 so that the fluid escaping through 
this clearance space from the space 56 is free to 
escape from the ports 57 and does not continue 
past the packing on the plunger 3. The ports 
57 may be located so that they are all cut off 
from the space. 56 when the opposing ends of the 
coupling 43 and the upper puller nut IT come into 
contact. The tolerance or clearance between the 
interior of the nut 7 and the plunger tube 4 is 
such that the free barrel O may begin its down 
ward movement relative to the plunger 3 with 
little resistance, there being a sufficient inlet of 
fluid to the space 56 and a minimum of friction 
between the tubing 4 and the nut 7. 
The upper end of the lower puller nut 7 and 

the lower end of the coupling 20 may come into 
contact to limit the upward movement of the 
barrel Orelative to the standing plunger and 

... the lower cushioning means 5 is provided to 
prevent shock to the pump parts when this oc 
curs. The cushioning means 15 at the lower end 
of the barrel O may be substantially identical 
with the means 5 at the upper end of the barrel 
and which has just been described. The cush 
ioning means 5 at the lower end of the barrel O 
includes the space 56a in the barrel O between 
the lower end of the coupling 20 and the upper 
end of the lower puller nut 7 and vertically 
spaced ports 57a in the wall of the barrel fo com 
municating with the space 568 and controlled or 
cut off by the coupling 20 when the puller nut 
7 approaches the coupling 20. The ports 57 
may be arranged in spaced vertical rows and may 
be graduated in diameter and spacing so that the 
ports of the smallest capacity and of the great 
est spacing are at the lower ends of the rows 
of ports. The means f5 at the lower end of the 
barrel O also utilizes the tolerance or clearance 
between the interior of the lower puller nut 
and the plunger tube 8 and the tolerance be 
tween the coupling 20 and the internal wall of 
the barrel 0 as Substantially constant paths for 
the escape of fluid from the space 568. These 
tolerances or clearance spaces may have any Se 
lected or desired fluid capacities to provide for 
the desired escape of the trapped fluid from the 
space 56. V- 
The operation of the lower cushioning means 

is 5 is the same as that of the upper cushioning 
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means 5 described above. When the barrel O 
approaches the upper end of its upward move 
ment relative to the plunger i I the upper end 
of the puller nut 7 moves toward the lower end 
of the coupling 20. The fluid trapped in the 
Space 568 resists the movement of the barrel O 
relative to the plunger and this fluid is forced 
to escape from the relatively restricted ports 57 
and the clearances between the interior of the 
puller nut 7 and the tube 8 and the coupling 
20 and the interior of the barrel O. Due to the 
fact that the ports 57a are graduated in diam 
eter or spacing this resistance offered by the fluid 
in the space 56a increases as the barrel 10 con 
tinues to move upwardly and when the upper 
end of the nut is in close proximity to the lower 
end of the coupling 20 the fluid resistance is 
maximum with all of the ports 578 cut off and the 
fluid escaping only through the tolerances be 
tween the tube 8 and the nut 7 and between the 
coupling 20 and the interior of the barrel 0. 
Fluid escaping between the coupling 20 and the 
interior of the barrel O does not reach the pack 
ing rings 30 but escapes from the ports 57. The 
lower cushioning means 5 retards the upWard 
movement of the barrel 0 as it approaches the 
upper end of its stroke in such a manner that 
there is little or no shock to the pump parts when 
the upper end of the nut 7 strikes the lower end 
of the coupling 20. When the barrel O begins 
to move downwardly relative to the plunger 
there is space for the ample admission of fluid 
to the space 56a to the tolerances in the nut 
and about the coupling 20 to permit of the de 
sired movement of the barrel. As the downward 
movement of the barrel continues the ports 5 
are successively uncovered to the space 56a, per 
mitting an increased admission of fluid to the 
Space. - 

One of the cushioning means 6 is provided to 
prevent shock to the pump parts when the mem 
ber 45 and the upper puller nut 7 come into co 
operation to limit relative movement between the 
barrel fo and the plunger 3 and the other cush 
ioning means 6 is provided to prevent shock to 
the pump parts when the lower puller, nut 7 
moves 1nto cooperation with the en largement 2 ! 
to limit downward movement of the barrel O 
relative to the standing plunger . 
Referring now to Fig. 4 of the drawings which 

illustrates the lower cushioning means 6 in de 
tail it will be found that the said means includes 
cooperable plunger and socket parts on the lower 
puller nut 7 and the enlargement 2. In the 
particular form of the invention illustrated the 
lower end of the puller nut has an annular 
socket 60 for receiving a plunger part 6 on the 
above described enlargement 2 f, it being ob 
vious that the location of the Socket 63 and the 
part 6 may be reversed if desired. The socket 
6 is open to the lower end of the nut f. The 
puller nut 7 may be lengthened to provide 
for the formation of a socket 69 of the desired 
length. The plunger part 6 is a portion of re 
duced diameter on the upper end of the enlarge 
ment 2 . In the form of the invention illus 
trated the plunger part G? is integral with the 
enlargement 21 and the tube 8. The upper 
corner of the plunger part 6 may be beveiled off. 
The plunger part 6 is proportioned to be re 
ceived in the socket, 60 when the barrel í f) ap 
proaches the lower end of its downward move 
ment. The socket 60 and the part 6 f are cylin 
drical, it being understood that they may be 
tapered or conical, if desired. 
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In accordance with the invention the part 6 

is related to the Socket 69 to be received in the 
Socket. With tolerance, or clearance. This clear 
ance and the clearance between the interior of 
the lower nut . . and the plunger tube f8 cons 
stitute the means or paths of escape for the fluid 
trapped in the socket 60. The clearance spaces 
between the periphery of the part 6 and the 
wall of the socket 6 and between the interior of 
the nut and the tube 8 may have any selected 
fluid capacities to assure the proper operation 
of the cushioning means 6: under the various 
conditions of pump operation. 
When the barrel. 9 approaches the lower end 

of its downward stroke relative to the standing 
plunger: the nut - may move downwardly 
Over the part 6, that is, the part 6 may be re 
ceived in the socket, 60. The part 6 of course 
traps, fluid in the socket 60 and the trapped fluid 
having only limited means of escape from the 
socket offers resistance to downward movement 
Of the barrel. The fluid trapped in the socket 
60 escapes through the tolerance space around 
the plunger part 6 and through the tolerance 
Space in the nut and these spaces may be pro 
portioned so that the pressure on the trapped 
liquid increases as the downward movement of 
the barrel continues. Thus when the upper wall 
of the socket 60 approaches the upper end of the 
plunger part 6 the trapped fluid offers maxi 
mum resistance to movement of the barrel O 
and retards the barrel movement to such an ex 
tent that there is little or no shock when parts 
on the nut T. contact parts on the enlargement 
2. 
The cushioning means 6 at the upper end of 

the barrel 0 for cushioning the engagement of 
the upper puller nut 7 with the member 45 com 
prises. Cooperable. Socket and plunger parts on the 
said puller nut and part 45. In the case illus 
trated an annular socket 65 is provided in the 
upper end of the upper puller nut 7 to receive 
a : plunger part 66 on the lower. end of the mem 
ber 45. The part 66 may be integral with the 
member 45 and may be a reduced lower end 
portion of the member. The part. 66 and the 
socket. 65 are of the same character as the cor 
responding socket and plunger elements of the 
cushioning means 6 described above. The part 
66, and the socket 65 are proportioned to provide 
any selected clearance between them and, there 
fore, any selected rate of escape of trapped fluid 
from the socket. In a like manner there may be 
any suitable tolerance or clearance between the 
plunger tube 4 and the interior of the nut 
to permit the desired fluid escape from the 
Socket - 65. 
The operation of the upper cushioning means 

f6 is substantially the same as that of the lower 
cushioning means. When the member 45 on the 
plunger 3 approaches the upper puller nut. 
the plunger part 66 enters the socket 65 to trap 
fluid therein which fluid offers resistance to the 
movement. The resistance offered by the fluid 
of course, depends upon the rate of its escape 
from the socket and due to the very limited dis 
charge capacity of the clearance Spaces in the 
nuti - and the socket. 65 the fluid may offer ap 
preciable resistance to movement so that the 
member 45 may be brought into engagement 
With the nut, with little or no jar to the pump 
parts. , , . . . . . . .” 
In operation the pump rod 40 is reciprocated 

in the usual manner to reciprocate the plunger 
3 secured to the rod. At the start of the down 
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Ward stroke of the plunger 3, the barrel O may 
be in a position where its upper puller nut is 
resting on or is adjacent the coupling, 43. When 
the plurager 3 moves downwardly, it may move 
downwardly through the barrel O which may 
tend to remain stationary or the barrel O may 
move doWnwardly together With the plunger. 
In practice it may be found that the barrel O 
moves downwardly with the plunger 3 but at an 
appreciably, slower rate than the plunger. The 
action of the: barrel 9 during this phase of op 
eration depends upon various factors such as the 
pressure conditions, the friction conditions and 
the action of the packing rings 30 and 48. As 
the barrel: 0 and the plunger 3 move down 
wardly, the fluid within the barrel 0 is dis 
placed therefrom and forced upwardly through 
the valve 4 and the plunger A3 to discharge 
into the si tubing. T. from the coupling , 44. The 
Valve 2 remains closed during the downward 
Stroke. The-downwardstroke may continue un 
til the lower puller nut T approaches the en 
largement 21 at the lower end of the plunger 
if at which time the plunger part 6 f is received 
in the socket 60. The fluid trapped in the socket 
60 serves to retard the downward movement of 
the barrel. So, that the lower puller nut does 
not jar against the enlargement 2. It is be 
lieved that the operation of the lower cushioning 
means 6 will be fully understood from the fore 
going detailed description. 

- . At the start. Of the upward stroke of the 
plunger 3, the barrel O may tend to remain 
stationary, may move upWardly With the plunger 
at the same rate as the plunger 3, or may move 
upwardly with the plunger at a slower rate. 
During the upward stroke of the pump fluid is 
drawn into the barrel 0 through the plunger 
and the valve. 2. and this action continues 
throughout the entire. upward stroke. At some 
point during the upward travel of the plunger 
3, the coupling 43 may approach the upper puller 

nut. T. When this occurs the upper cushioning 
means 5 operates to accelerate the movement 
of the barrel G. so that the pump parts are not 
subjected to shock or jar even though the mem 
ber 43 engages against the puller nut 7. It is 
believed that the operation of the upper cushion 
ing means 5 will be understood from its fore 
going detailed description. 
The well pump provided by this invention em 

bodies shock absorbing means or cushioning 
means that prevent jar and shock when the stop 
means or stops on the barrel and plungers come 
into engagement. The hydraulic cushioning 
means 5 and 6 are extremely simple and may 
be inexpensively embodied in the pump struc 
ture. It Will be observed that most of the ele 
ments of the hydraulic shock absorbing means 
6 and 5 do not in any way interfere with the 
normal functioning or operation of the pump 
and do not embody any special moving parts that 
require regulation or adjustment. 
Having described Only a typical preferred form 

and application of my invention. I do not wish 
to be limited or restricted to the specific details 
herein set forth, but wish to reserve to myself 
any variations or modifications that may appear 
to those skilled in the art or fall. Within the scope 
of the following claims. 

Having described my invention, claim: 
1. A well pump including, tWO plungers, One a 

standing plunger, the other a Working plunger, 
a barrel surrounding and movable with respect 
to both plungers, valves in connection with the 
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6 
plungers, stop parts on the barrel and work 
ing plunger for limiting relative movement be 
tween them, said parts defining a chamber in 
the barrel, and means progressively restricting 
the discharge of fluid from Said chamber as the 
parts move together to cushion the engagement 
of the said parts. 

2. A well pump including, two plungers, one a 
standing plunger, the other a working plunger, 
a barrel Surrounding and movable With respect 
to both plungers, valves in connection with the 
plungers, stop parts for limiting relative move 
ment between the barrel and the working plung 
er, means for Offering progressively increasing 
resistance to relative movement between the bar 
rel and the working plunger as said parts move 
toward one another to cushion the movement 
limiting cooperation of said parts, stop parts for 
limiting relative movement between barrel and 
the standing plunger, and means offering pro 
gressively increasing resistance to relative move 
ment between the barrel and the standing plung 
er as the last mentioned stop parts move together 
to cushion the movement limiting cooperation of 
the last mentioned stop parts. 

3. A Well pump including, two plungers, One 
a standing plunger, the other a Working plunger, 
a barrel Surrounding and movable with respect 
to both plungers, valves in connection with the 
plungers, stop parts on the barrel and working 
plunger for limiting relative movement between 
them, and ported dash pot means for cushion 
ing the movement limiting cooperation of said 
parts. 

4. A well pump including, two plungers, one 
a standing plunger, the other a working plunger, 
a barrel Surrounding and movable with respect 
to both plungers, valves in connection with the 
plungers, stop parts for limiting relative move 
ment between the barrel and the working plung 
er, hydraulic means cushioning the movement 
limiting cooperation of Said parts and offering 
progressively increasing resistance to movement 
between the barrel and the working plunger as 
the said parts move together, stop parts for lim 
iting relative movement between the barrel and 
the standing plunger, and hydraulic means for 
cushioning the movement limiting cooperation 
of the last mentioned stop parts. 

5. A Well pump including, two plungers, one 
a standing plunger, the other a working plunger, 
a barrel Surrounding and movable with respect 
to both plungers, Valves in connection with the 
plungers, stop parts on the barrel and working 
plunger for limiting downward movement of the 
barrel relative to the working plunger, means 
associated with said parts for cushioning the co 
operation of said parts, cooperable parts for lim 
iting upWard movement of the barrel relative to 
the standing plunger, and means for cushioning 
the cooperation of said cooperable parts. 

6. In a Well pump, a standing plunger, a work 
ing plunger, a barrel SrrOUnding and movable 
With respect to both plungers, Valves on the 
plungers, opposing parts on the barrel and the 
Working plunger Operable to limit relative move 
ment between the barrel and the working plung 
er, said parts and the barrel defining a cham 
ber, and means controlling the fluid flow from said 
chamber whereby the fluid trapped in the cham 
ber resists relative movement between the bar 
rel and the working plunger. 

7. In a well pump, a standing plunger, a work 
ing plunger, a barrel Surrounding and movable 
With respect to both plungers, valves on the 
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plungers, opposing parts on the barrel and the 
Standing plunger cooperable to limit relative 
movement between the barrel and the standing 
plunger, there being a fluid chamber in the bar 
rel defined by said parts, and means controlling 
the fluid discharge from Said chamber whereby 
the fluid trapped therein resists movement of the 
barrel when the part on the barrel approaches 
the part on the standing plunger. 

8. In a well pump, a standing plunger, a work 
ing plunger, a barrel Surrounding and movable 
With respect to both plungers, valves on the 
plungers, opposing parts on the barrel and the 
Working plunger operable to limit relative move 
ment between the barrel and the working plung 
er, there being a socket in one of Said parts, and 
a piston. On the other part adapted to enter the 
S0cket When Said parts approach to resist rela 
tive movement between the barrel and the Work 
ing plunger. 

9. In a Well pump, a standing plunger, a work 
ing plunger, a barrel surrounding and movable 
With respect to both plungers, valves on the 
plungers, opposing parts on the barrel and the 
Working plunger operable to limit relative move 
ment between the barrel and the working plung 
er, there being a socket in one of said parts, a 
piston on the other part adapted to enter the 
Socket When said parts approach, and means 
controlling the fluid discharge from the socket. 

10. In a Well pump, a standing plunger, a 
Working plunger, a barrel surrounding and mov 
able With respect to both plungers, valves on the 
plungers, Opposing parts on the barrel and the 
Standing plunger cooperable to limit movement 
of the barrel relative to the standing plunger, 
there being a Socket in one of said parts, and a 
piston on the other part adapted to enter said 
Socket. When the part on the barrel approaches 
the part on the standing plunger. 

11. In a well pump, a standing plunger, a 
Working plunger, a barrel surrounding and mov 
able with respect to both plungers, valves on 
the plungers, opposing parts on the barrel and 
the Working plunger operable to limit relative 
movement between the barrel and the working 
plunger, said parts and the barrel defining a 
chamber, and means controlling the fluid flow 
from said chamber whereby the fluid trapped in 
the chamber resists relative movement between 
the barrel and the working plunger, there being 
longitudinally Spaced ports in the barrel com 
municating with the said chamber, said means 
including a surface on the working plunger op 
erable to successively cover said ports. 

12. In a well pump, a standing plunger, a 
Working plunger, a barrel Surrounding and mov 
able with respect to both plungers, valves on 
the plungers, Opposing parts on the barrel and 
the standing plunger cooperable to limit rela 
tive movement between the barrel and the stand 
ing plunger, there being a fluid chamber in the 
barrel defined by said parts, and means control 
ling the fluid discharge from said chamber 
Whereby the fluid trapped therein resists move 
ment of the barrel when the part on the barrel 
approaches the part on the standing plunger, 
said means including a surface on the standing 
plunger, the barrel having longitudinally spaced 
ports for communicating with said chamber and 
progressively covered by said surface when the 
part on the barrel approaches the part on the 
standing plunger. 

13. In a Well pump, a standing plunger, a 
Working plunger, a barrel Surrounding and mov 
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able with respect to both plungers, valves on 
the plungers, opposing parts on the barrel and 
the Working plunger operable to limit relative 
movement, between the barrel and the Working 
plunger, said parts and the barrel defining a 
chamber, and means controlling the fiuid flow 
from said chamber whereby the fluid trapped 
in the chamber resists relative movement be 
tween the barrel and the Working plunger, there 
being longitudinally spaced ports in the barrel 
of graduated fluid capacity communicating with 
the said chamber, said means including a sur 
face On the Working plunger Operable to Succes 
Sively cover said portS. 

14. In a Well pump, a standing plunger, a 
Working plunger, a barrel surrounding and mov 
able With respect to both pungers, valves 
On the plungerS, Opposing parts On the bar 
rel and the standing plunger cooperable to 
limit relative movement between the barrel 
and the standing plunger, there being a fluid 
chamber in the barrel defined by said parts, and 

7 
means controlling the fluid discharge from Said 
chamber whereby the fluid trapped therein re 
sists movement of the barrel when the part on 
the barrel approaches the part on the standing 
plunger, said means including a surface on the 
standing plunger, the barrel having longitudi 
nally spaced ports of graduated fluid capacity for 
communicating with said chamber and progres 
sively covered by said surface when the part on 
the barrel approaches the part on the standing 
plunger. - 

35. A well pump including, two plungers, one 
a standing plunger, the other a Working plunger, 
a barrel Surrounding and movable with respect 
to both plungers, valves in connection with the 
plungers, stop parts for limiting relative move 
ment between the barrel and the standing plung 
er, and c00perable cylinder and plunger ele 
ments on the barrel and the standing plunger 
for cushioning the cooperation of said parts. 

DANIEL W. HOFERER. 
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