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There has long been felt the need 
for a rod insert pump which would 
fit in the interim from the point in 
the life of a well where conventional 
insert type pumps become incapable 
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of handling increasing fluid in the 
well bore beyond the anticipated re- 
quirements of the original equipment. 
In numerous instances, either for e- 
conomy or from miscal&lation, equip- 
ment too small for final depletion of 
the resevoir is installed. This could 
be either in the well bore, surface 
equipment or both. 

When the point is reached where 
either the tubing must be pulled and 
a working barrel or tubing pump in- 
stalled to handle increased amounts 
of fluid, there was nothing available 
in a rod pump to fill this need until 
a short time ago. Numerous types of 

devices were experimented with, but 
nothing practical was developed un- 
til the Double-Displacement Pump was 
developed and proven. The principals 
involved in the design of the pump 
are newly patented. 

Present conventional rod pumps 
consist of top hold-down types, bot- 
tom hold-down stationary barrel types 
and bottom hold-down traveling bar- 
rel type. All types include full bore 
and heavy-duty or liner types. In full 
bore inserts. strength is sacrificed to 
gain plunger diaieter, making the 
full bore insert numns imoractical for 
deep wells. In h’eavy-duty- or liner in- 



serts, plunger diameter or volume is 
sacrificed for strength. In 2” tubing, 
the maximum bore obtainable in a rod 
insert type pump is generally l-1/2”. 
In 2-l/2” tubing, a 2” bore would be 
maximum and in 3” tubing, 2-l/2”. 

The insert pump is run on the rod 
string and is serviceable with a rod 
job. Its limitations being its disad- 
vantages in that insert rod pumps are 
limited in plunger diameter, and for 
that reason, unable to produce vol- 
umes of fluid. 

Tubing pumps available at present, 
consist of working barrels with con- 
ventional plungers and tubing liner 
or heavy-duty tubing pumps. Tubing 
pumps are run as an integral part of 
the tubing string and the plunger is 
then installed separately on the rod 
string. In 2” tubing, the largest bore 
available being l-3/4” or l-25/32”, in 
2-l/2” tubing, a maximum bore of 2- 
l/4” and on 3” tubing, a maximum 
bore of 2-3/4”. The advantage of the 
tubing pump over the rod insert pump 
is because of increased plunger di- 
ameter, making it possible to handle 
increased volumes of fluid in order 
to obtain daily allowables. The disad- 
vantages is in having to pull the tub- 
ing to service the pump when that be- 
comes necessary. Depth of fluid and 
rod stretch immediately becomes a 
problem when pump bores are in- 
creased in order to handle greater 
volumes of fluid. 

Often, with the increased plunger 
area of a tubing pump in conventional 
sizes, an operator finds that he is still 
unable to handle the necessary vol- 
ume of fluid and it is possible to re- 
sort to an oversize tubing pump. By 
this, we mean it is possible to run a 
2-l/4” bore tubing pump on 2” tubing 
or 2-3/4” bore on 2-l/2” tubing. The 
plunger, by necessity, is installed in 
the pump above ground with accomo- 
dations built into the standing valve 
and plunger to permit the use of an 
“on and off” device. The oversize tub- 
ing pump is then installed in the well 
on the tubing string with the plunger 
in the barrel. The rods are then in- 
stalled separately, and upon reaching 
“bottom” by means of the “on and 
off” device attached to the plunger, 
spaced, and put in operation. Again 
the advantage being larger plunger 
diameter, hence handling larger vol- 
umes of fluid. The disadvantage being 
the increased pump cost and expens- 
ive tubing jobs to service the pump. 

The Double-Displacement rod pump 
(Fig. 11 is a traveling barrel, bottom 
hold-down, insert type rod pump. The 
pump consists of two plungers and 
barrel tubes which work as a single 
unit with a single set of valves. The 
two chambers within the pump are 
sealed off by a packing box around 
the connecting plunger tube. 

The effective plunger of each size 
Double-Displacement pump is greater 
than the largest tubing pump which 
can be used with any given size tub- 
ing. (The increased plunger area is 
possible because of the combined dis- 
placement of two plungers. 1 There 
are a number of operating advantages 
which make the installation of Double- 
Displacement pumps advantageous Ov- 
er tubing pumps or centrifugal pumps. 

Upper Plunger -- 

Connecting Tube,- 
and Packing Box 

Lower Plunger - 

Hold-Down - 

DOUBLEiDISPLACEMENT HOD PUMP 

TRAVELING BARREL 
B;)TTOM HOLD-DOWN 

l-1/2" Bore for 2" Tubing 
(equivalent to 1-7/811 bore) 

2” Bore for 2-l/2” Tubing 
(equivalent to 2-g/1611 bore) 

2-l/2" Bore for 3” Tubing 
(equivalent to 3-l/8" bore) 

FIGURE 1 
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The Double-Displacement pump is rec- 
ommended: ( 1) Where it is desired 
to lift a greater volume of fluid in 
order to increase the daily oil pro- 
duction, (2) Where it is desired to 
lift the same volume of fluid, but at 
a slower pumping rate. Foremost is 
the fact that Double - Displacement 
pumps afford all of the production 
advantages of tubing pumps and, in 
addition, afford all the operating ad- 
vantages of a rod insert pump which 
can be run and serviced with a con- 
ventional rod job. 
How to install the Pump 

Let us say for convenience’s sake 
that you have in your well a conven- 
tional tubing pump, either a working 
barrel type with conventional cup or 
ring plunger, or a tubing liner pump. 
To install the Double - Displacement 
pump, pull the rods, if possible re- 
moving the pullable type standing 
valve,. or if fluid is known to stand 
high m the casing and the standing 
valve is a stationary type, let it re- 
main. Pick up the Double-Displace- 
ment pump with a 2’ pony rod, sup- 
porting the pump in the middle until 

vertical in the air over the well head, 
run the pump on the rod string into 
the well and seat the pump as you 
would any conventional rod pump in 
the top of the working barrel or seat- 
ing nipple, space and put in operation. 
How the Pump Operates 

On the upstroke, the standing valve 
opens, and both the upper chamber 
and the lower chamber fill with fluid. 
On the downstroke, the standing valve 
closes and the traveling valve opens, 
allowing the fluid in the upper cham- 
ber to pass into the oil column above 
the .traveling valve. The fluid in the 
lower chamber is displaced by the 
downward movement of the packing 
box section and passes back through 
ports in the lower plunger connecting 
tube adapter into the connectjng 
tuu;mFd upward into the productron 

No pressure differential can occur 
in the space between the packing sec- 
tion and the upper plunger because 
of opening through which the fluid 
passes back and forth into the annu- 
lus between the pump and the tubing 
on each stroke. (This is not fluid actu- 

6,670# Max. Id, 

2,100# Min. Id, 

PNip 6.9 

PUSp: 231 x 2.;" x 12' 
Production Test: 2-11-53 

45 BOPD 
605 5iPD 
650 EFPD 

Pump Efficiency: ,973 
Pump Setting Depth: 2016~ 
Operati::; Fluid Level: 563’ 

7,9CO# Max. Id; 

lp9’30# Mine Id. 

PRlP 9.94 

PlllIlD: 2" x 2" x 2lbQ Double Disolacement 
Pro&cti>,n Test: i-17-53 

57 Em-l 
8~6 h’m 
903 BmQ 

Pump Efficiency: lW$ 
Pump Settiq Depth: 20161 
Operatiq Fluid Level: 563¶ 

FIGURE 2 

ally being pumped, but fluid already 
pumped. ) ‘I‘his rurther serves to mim- 
mize overtravel in the plungers and 
acts as a shock absorber during the 
downstroke of the pumping cycle. 

Double - Displacement pumps ope- 
rate most efficiently in shallow fields 
or in wells with high fluid levels. 
These pumps also reduce operating 
costs in some cases by making it pos- 
sible to slow down old or worn-out 
pumping units. By operating a pump 
jack at a slower speed, its service life 
can be increased and maintenance 
costs can be reduced proportionately. 
Slower pumping speeds also mean 
longer rod life. 

As in the application of all large 
plunger-area pumps, the advantages 
which can be gained by using Double- 
Displacement pumps necessarily de- 
pend upon minimizing stroke-loss due 
to rod and tubing stretch, and the lim- 
iting factors as to depth are determ- 
ined by the size of the rods and the 
working fluid level of the well. This 
limitation is not set up by the designs 
of the pump, but rather by normal rod 
and tubing stretch. Usually, stroke- 
loss is excessive at fluid depths ex- 
ceeding 4,000’ and the benefit of the 
additional capacity of the Double- Dis- 
placement pump is not realized. 

Examples of Dynamometer cards 
and tests data are given in Figures 2 
and 3 to show a comparison between 
conoventional equipment and a Dou- 
ble-Displacement pump. 

The Dynamometer cards shown for 
Well “A” indicate there was no change 
in the characteristic shape of the card. 
The increase in the area of the card 
after installation of the Double-Dis- 
placement pump represents more 
work is required to lift the well. 
This is an indication that more fluid 
is being produced. 

Well “B” developed a casing leak 
which necessitated setting a packer. 
The insert type Double-Displacement 
pump was later installed to reduce 
maintenance costs required to service 
the 2-3/4” “on and off” pump with the 
packer installation, and the second ex- 
ample is to compare results, Dynamo- 
meter card and similar data after the 
Double-Displacement installation. 

The Dynamometer card indicates an 
increase in load with the installation 
of the Double-Displacement pump but 
this was probably due to more weight 
being set on the packer when it was 
installed. Theoretically there should 
have been a decrease in load equal to 
approximately 10 percent of the total 
fluid load. 

Constant for Comparing Theoretical 
Displacement 
Tgiig Pump Connecting TYPe constant 

Bore Tube Dia. Pump #<c” 
7” l-1/16” - Rod ,132 
2” l-1/4” - Rod ,182 
2” l-1/2” - Rod ,263 
2” l-1/2” 1” Base D-D ,408 
21/2” 1.3’4” Rod-Tbg. ,358 
2” l-25/32” - Tubing ,371) 
21/?” 2” Rod ,465 
21% ‘I 2” 1%” C-.40) D-D ,762 
2%” 2%” - Tubing ,590 
3” 2%” ~ Rod ,732 
3” 21%” 11% ” (Base) D-D 1.194 
3” 2.314” - Tubing ,876 
4” 3-114” 2% ” C-.40) D-D 1.892 
4” 3.3/4” ~ 1.640 
5” 3.3/4” 21% ” C-.40) 2Dhing 2.71 
5” 4-314” - Tubing 2.63 

When considering a Double - Dis- 
placement pump, immediate attention 
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must be given to the rod string: and 
horsepower requirements. If y&r in- 
crease the bore of any pump and lift 
greater volumes of fluid, there is no 
question but that greater loads are 
subjected to rods and prime mover. 
The same applies when installing a 
Double - Displacement pump. More 
fluid is going to be displaced, so horse- 
power and rod dimensions must be 
considered to meet the work required 
of them. 

Rod and tubing stretch are greatly 
influenced by plunger areas and the 
height of the fluid lift. A pump can be 
located fairly deep in a well, but if the 
working fluid level stands high in the 
casing, the actual fluid lift may not be 
very great because the lift is measur- 
ed from the fluid level in the casing 
to the surface, not from the pump 
depth. 

It should also be remembered that 
the working fluid level of a well may 
be drawn down to a lower depth when 
the rate of fluid withdrawal is increas- 
ed. Allowance should also be made 
when calculating pump efficiencies for 

added rod and tubing stretch if work- 
ing fluid levels drop after a Double- 
Displacement pump is installed. 

Pounding fluid with the Double-D& 
placement will lead to early failure, 
resulting in surface equipment dam- 
age, and sucker rod failure, as well as 
pump damage. The tubing could part 
or back off. Slowing the unit down to 
accommodate the rate of well bore 
flow will correct this trouble. 

Gas locking in the Double-Displace- 
ment pump is possible, as in all 
pumps; however, generally when vol- 
umes of fluid are being handled, gas 
trouble is very slight. 

The Double-Displacement pump is 
very adaptable to water flood areas. 
The existing insert type pumps may 
be falling behind the flood rate or 
tubing sizes are nearing the change- 
out stage in order to keep up with the 
injection rate. The Double-Displace- 
ment pump can run at a slow rate of 
speed, then as the flood increases, the 
unit can be speeded up in strokes per 
minute to and beyond the rated ca- 
pacity of a tubing pump. 

20 - 74” SPX 

9,640 Max. Id 

1,980# Min. L 

PRffP 17.25 

Date: 12-23-52 
Pump: 2 3/V Plunger 
Estimated Production: 

rim sFm 
Estimted Pump Efficiency: 86% 
Pump Setting Depth: 20400 
Operating fluid level not available 
as this well is equipped with a 
packer to shut off a casing leak. 

ll,OOO# Max.Id 

250# Min.Jd. 

PRHP 16.32 

Pump: 2” x 2” x 24’ Double Displacement 
Production Ttat 3-26-B: 

9.9 mm 
1062.4 5ml 

Pumpz;:iz:: 914% 
Punp Setting Depth: 202Op 
Operating fluid level not available as this WeU 
is equipped with a packer to shut off a casing 
leak. 

FIGURE 3 

Choosing The Pump for Your 
Particular Well Condition! 

Plunger and barrel combinations 
are available for the Double-Displace- 
ment pump as in all other types of 
pumps. Generally, we find that an op- 
erator has established from experi- 
ence the materials best suited for his 
particular well condition and we equip 
the pump with material of the same 
qualities, however, if corrosive resist- 
ant materials are necessary, they are 
also available in stainless steel, monel 
or bronze. 

In discussing the care and mainte- 
nance of the Double-Displacement rod 
pump let us stress the fact that ex- 
treme caution must be used to support 
the pump while lifting to the vertical 
position over the well head. Caution 
must be taken in laying the pump 
down when pulling from a well. The 
pump, by design, is twice the length 
of the conventional pump. Any bend- 
ing of the barrels on the packing box 
will mean definite failure. The main- 
tenance would fall into the category 
of any insert pump. since the Double- 
Displacement is built of conventional 
parts. 


