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lugs, thus to form an interrupted threadjoint which can 
be locked or unlocked by rotating one pair of lugs through 
approximately 90 degrees. FIGURES 3, 6, and 7 best 
disclose the barrel locking and releasement mechanism. 
As shown in FIGURE 3, diagonally disposed stops 25 on 
the outer lugs 24 limit and secure the inter-fitting locking 
elements in position, perihitting only a partial rotation of 
the sucker rod is to the right for release of the locking ac 
tion and free reciprocal movement of Sucker rod if as 
show in FIGURE 7. - - - - 

The lower end of the pump barrel 18 is reduced to 
form a secondary seating boss 27, tapered at 28, ported 
at 29 and merging into an integral connecting rod 30. 
The secondary seating boss 27 has one or more Sealing 
rings or cups 31, disposed in circular recesses 32 therein 
and having deformable metal seating edges thereof pro 
jecting therefrom. 
The upper pump barrel 8 is spaced from the tubing 
0 sufficiently to provide an annular fluid passageway 

33. The seating boss 27 has a bore 34 providing fluid 
communication between the ports 29 and a standing valve 
seat 35 within a cavity 36 of barrel 18. A ball valve 
37 and trap 38 in connection with the valve seat 35 com 
plete an upper standing valve assembly in the lower end 
of the upper pump barrel 18. The upper pump barrel 
18 contains in operative association the lower conven 
tional fluid inlet or standing valve assembly and the 
standard discharge or traveling valve assembly carried by 
the plunger 12. 
The depending connecting rod 30 has a lower plunger 

39 formed thereon with a valve seat 42 and traveling valve 
43 organized and operating in the same manner as the 
plunger and valve in the upper pump A. S. 
The lower pump B includes an elongated cylindrical 

pump barrel 45 which receives the plunger 39 and depends 
substantially therebelow in a manner to support a lower 
standing valve in a cavity 46. The standing valve com 
prises an upwardly facing longitudinally open seat 47, 
ball valve 4S, and trap 49. The lower pump barrel 45 
is spaced inwardly from tubing 10 to form an annular 
fluid passageway 50. in the upper end of the lower pump 
barrel 45 is formed a seating collar 5 which carries a 
Series of outwardly projecting standard sealing rings or 
cups 51(a) that fit tightly into an inwardly projecting 
Seating nippie 52 formed on the interior of tubing 10 and 
anchor the entire pump assembly therein. The seating 
of the lower pump barrel 45 in the nipple 52 provides 
a secure anchoring of the lower pump assembly against 
reciprocal movement induced by sucker rod action, but 
the lower pump mechanism as well as the upper pump 
assembly are still releasable and removable to the well 
surface when a pulling job is required. 
The open upper end of the lower pump barrel 45 is 

flared outwardly to form a seating nipple 53 adapted to 
receive and releasably anchor the previously described 
Seating boss 27 in a manner and at a time later to be de 
scribed. 

Within the lower pump barrel cavity 46 and above 
the plunger 39, an upwardly extending inner cylinder 54 
is formed or secured in spaced relationship with the bar 
rel 45 and forms an annular recess 55 for a sleeve valve 
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56, normally urged upwardly by a helical compression 
spring 57 to a closed position with respect to spaced 
fluid ports 58 formed in the lower pump barrel 45. The 
sleeve valve 56 has a tapered upper shoulder 59 adapted 
to engage a similarly formed seat 60 in the barrel 45 to 
limit the sleeve valve 56 in its upward closed position. 
The shoulder 59 of sleeve valve 56 extends inwardly 
around the connecting rod 36 in such manner that it will 
be engaged by lugs 61 on the connecting rod 30 when the 
latter moves downwardly beyond the lower limit of its 
reciprocation in operating the lower pump B. The sleeve 
valve 56 and associated mechanism is shown in closed 
position in FIGURES 1, 2, and 8 and in open position in 
FIGURES 4, 5, and 9. 
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The operation normally starts with an initial well Sur 

face locking of the upper pump barrel i8 and the Sucker 
rod is. This is accomplished by rotating the lugs 23 into 
iocking engagement with the lugs 24 as shown in full 
ine in FIGURE 3 and aiso in FIGURE 6. When the 
pump barrel 3 has been locked to the lowermost sucker 
rod i, the upper pump assembly A is rendered con 
pletely inactive and in a stand-by condition with the 
plunger mechanism therein rigidly sectired to the upper 
pump barrei. 
The upper pump barrel 8 now becomes a link or Sec 

tion of the sucker rod string and is directly connected 
through rod 30 to the plunger 39 in the lower pump as 
sembly which is supported during insertion in the well 
bore by the engagement of the plunger 39 with the inner 
circuiar sleeve waive shoulder 54 in lower pump barrel 
45. In other words, the lower pump barrel 45 is loosely 
supported and carried by the lower pump plunger 39 
during weii insertion. Removal of the pump barrel 45 
from the well bore at any time is also accomplished by 
engagement of the plunger 39 with the inner cylinder 54. 
When the connected reciprocating upper and lower 

pump assemblies have been lowered to the fiuid producing 
zone of the well, the multiple sealing rings 55 (A) on 
the lower pump barrel 45 engage the conventional tiub 
ing nipple 52 on the tubing 19 and are pressed into pres 
sure-tight releasable seated engagement. The downward 
movement of the barrel 3 seats the boss 27 on the 
secondary seating nipple 53. S. 

With the lower pump barrel 45 firmly seated, the sucker 
rod string, including the locked upper punp barrel 3, 
is withdrawn slightly to an operative detached position. 
Because there are a greater number of seating rings 53 
(A) on the tubing nipple 52 than on the seating boss 27, 
withdrawal of the upper pump barrel 18 is permitted. 
With the lower pump assembly anchored and the up 

per stand-by pump withdrawn to a position where it mere 
ly becomes a section of the sucker rod assembly to re 
ciprocate the plunger 39 in the lower pump barrel 45, 
the well fluid pumping operation may be initiated. 
The above-described operations and methods have all 

been manual or at least manually controllied at the surface 
initially, and thereafter remotely controlled from the well 
surface. Now, the sucker rod string, not shown in de 
tail, is connected to a power operated pump-jack J, and 
reciprocation of plunger 39 in the lower anchored pump 
barrel 45 begins with consequent elevation of the well 
fluids to the surface in the usual manner. 

During operation of the lower pump B, the fluid passes 
around the upper pump A through the annular passage 
33 and little or no fluid passes through the upper pump 
since in the absence of a restriction in the anulus 33 
there is insufficient pressure to raise the valves 4 and 37. 
AS stated before, as long as the lower pump assembly 

functions satisfactorily, the above operation continues, 
but when the lower pump becomes ineffective for reasons 
beyond manual surface control, such for example as wear 
or Sanding up, the stand-by upper reciprocating pump 
assembly. A may be thrown into operation to save the 
expense of a pulling operation. 
To activate the upper stand-by pump A, the reciprocal 

movement of the sucker rod string is stopped and manual 
Surface controlled operation thereof is commenced. First, 
the Sucker rod string is advanced to a point where the 
secondary seating boss 27 and the attached sealing rings 
3i are again anchored in the secondary seating nipple 53 
of the lower pump barrel 45. This downward movement 
of the upper pump barrel 18 operates simultaneously to 
engage the lugs 6 on connecting rod 30 against the 
sleeve valve 56 to move the same to an open position 
as shown in FiGURES 4, 5, and 9. 
The anchoring of the upper pump barrel i8 renders 

the plunger 39 inactive in the lower pump barrel 45 and 
the lower plimp B now becomes in effect fluid isolated. 
Fluid flow is now established through the annular fluid 
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