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POWER FLUID CONDITIONING UNIT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to hydraulic pumping systems, 

and more particularly, to a hydraulic pumping system 
which is economically applicable for the average to 
greater depth wells which are producing only moderate 
to large volumes of well ?uid. 

2. Description of the Prior Art 
The oil industry today is concerned with deeper dril 

ling, off shore development and continued activity in 
the formation of large secondary recovery projects. 
With each of these trends, when arti?cial lift is re 
quired, it will be desirable to have a lift system capable 
of lifting greater volumes, and in many instances from 
greater depth of lift, requiring sub surface production 
units, such as hydraulic downwell pumps disposed at 
the lower ends of wells, which develop more downhole 
horsepower within the con?nes of dimensional limita 
tions of the tubing or casing string to provide the re 
quired energy to lift the well ?uids to the surface. 
Diversi?ed efforts are continually being made to re 

duce arti?cial lift operating costs and/or increase oil 
production, resulting in a more pro?table producing 
operation and prolonging the economic life of oil prop 
erties. 
The power ?uid conditioning unit disclosed in appli 

cation Ser. No. 132,361, now US. Pat. No. 3,709,292 
filed Apr. 8, 1971, in the name of Harold l-I. Palmour, 
became a part of an arti?cial lift revolution which pro 
vided a solid-free ?uid. Brie?y, in this power ?uid con 
ditioning unit the well ?uid and well gas from the pro 
ducing well were initially directed into a pressure ves 
sel, where water, oil and gas were separated by gravity 
separation, with gas being removed out of the top of the 
vessel and water being drawn off the bottom of the ves 
sel and forced under pressure through a cleaning cy 
clone separator. The clean ?uid from the cyclone sepa 
rator was then directed to a power driven pump means, 
such as a triplex pump and from there onto the well as 
power ?uid for the downwell engine. The oil blanket 
was maintained in the pressure vessel and all excess wa 
ter, gas and the produced oil were directed to the ?ow 
line to the tank battery. 
The aforementioned power ?uid conditioning unit 

met with substantial success in that it successfully pro 
vided a one-well synergetic lift system which was safe, 
?exible and an economical method of producing an oil 
well. For example, since the power fluid conditioning 
unit combined the spent power ?uid with the ?uid at 
the bottom of the hole and then separated conditioned 
power fluid in the power ?uid conditioning :unit, it 
saved the surface piping as well as a string of tubing 
from the bottom of the hole, which were required, for 
example, with existing closed central systems serving 
many wells. Furthermore, such power ?uid was kept 
under pressure at all times and thus not exposed to air 
where it could pick up oxygen and be more corrosive, 
as was the case with other closed water power systems. 
In addition, the power ?uid conditioning unit elimi 
nates the cost associated with a sucker rod pumping 
system. Finally it eliminated ( l ) the inventory of power 
oil, (2) the power oil tank, (3) high pressure power oil 
lines, (4) ?re hazards, and (5) additional treating facili 
ties necessary at the central battery of the usual closed 
central system. 
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2 
While the aforementioned power ?uid conditioning 

unit has been extremely successful, it has been primar 
ily limited to use with hydraulic downwell pumps which 
utilize water as the power ?uid. However, in many in 
stances there is a demand to operate a downwell hy 
draulic pump on oil, because a well produces no water. 
Accordingly, it became increasingly evident that the art 
required a power ?uid conditioning unit to condition 
produced ?uid from the produced well ?uid so that it 
would be suitable for use as power ?uid, with the user 
being able to use either power oil or power water for 
power ?uid from the same power ?uid conditioning 
unit, as desired, depending upon well conditions. 

SUMMARY OF THE INVENTION 

The present invention provides an improved one 
well, self contained, hydraulic pumping installation for 
a pumping system of the type having a downwell pump 
which utilizes produced water, oil, or a mixture of oil 
and water, as the power ?uid for pumping well ?uids. 
The pumping installation comprises an improved 
power ?uid conditioning unit to condition produced 
water, oil, or a mixture of oil and water, which is always 
under pressure above atmosphere, from the produced 
well ?uids and exhausted power ?uid so that it will be 
suitable for use as a power ?uid, with the user being 
able to use either power oil, power water, or a mixture 
of power oil and power water, for power ?uid from the 
same power fluid conditioning unit, as desired, depend 
ing upon well conditions. Brie?y, the produced well ?u 
ids and exhausted power ?uid from the well, which in— 
clude oil, gas and water, enters a pressure-charging ac 
cumulator tank, which is equipped with a back pressure 
valve or a differential pressure control valve in the by 
pass line leading to a ?ow line which leads to further 
processing units. Under normal conditions free gas will 
be released to the flow line. However, if a well builds 
up natural pressures enough to ?ow, it can ?ow directly 
to the further processing units without going through 
the power ?uid conditioning unit. - 

Fluid is then directed from the pressure-charging ac 
cumulator tank into the inlet of at least one cyclone 
separator, wherein solids are separated therefrom. The 
conditioned ?uid discharged from the cyclone separa 
tor then proceeds into a reservoir separator accumula 
tor tank, wherein the gravity separation of water, oil 
and gas takes place. This tank is provided with at least 
four main outlets therein. A ?rst outlet communicates 
with the ?ow line which leads to further processing 
units for release of any additional free gas. Second and 
third outlets for release of conditioned, gravity sepa 
rated, water, oil, or a mixture of oil and water, as de 
sired, by selection of the proper outlet, communicate 
with the ?ow line, the volume of oil and water pro 
duced by the well being substantially discharged there 
through. A fourth outlet communicates with the suc 
tion manifold of a‘ pressure pump. If necessary, appro 
priate chemicals are injected into the suction of the 
pressure pump by a chemical pump, and high pressure 
conditioned ?uid is then discharged from the power 
?uid outlet of the pressure pump and down the well to 
operate a sub-surface production unit, such as down 
well hydraulic pump. 
As indicated, the volume of oil, gas and water a well 

is producing is discharged from the ?rst, second and 
third outlets of the reservoir separator accumulator 
tank into the ?ow line which leads to further processing 
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units. Solids separated by the cyclone separator are dis 
charged with some ?uid directly into the ?ow line and 
join the production of the well. 
The improved power ?uid conditioning unit of the 

present invention provides a one-well synergetic lift 
system which is safe, ?exible and an economical 
method of producing an oil well, and which may be 
used to condition produced ?uid from the produced 
well ?uid so that it will be suitable for use as a power 
?uid, depending upon the production of the well. The 
improved power ?uid conditioning unit of the present 
invention also possesses all of the myriad attributes and 
advantages of the aforementioned power ?uid condi 
tioning unit over existing closed systems serving many 
wells. The improved power ?uid conditioning unit may 
be tailored to fit the requirements of a particular well 
with more ?exibility, because the operator is able to 
use, as well conditions may dictate, either power oil, 
power water, or a mixture of power oil and power wa 
ter, as the conditioned power ?uid. 

A BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a schematic ?ow diagram showing a one 
well, self contained, hydraulic pumping system incor 
porating the improved power ?ow conditioning unit of 
the present invention. 
FIG. 2 is a. perspective view showing the skid 

mounted improved power ?uid conditioning unit of the 
present invention. 
FIG. 3 is a cross sectional view through an exemplary 

pressure~charging accumulator tank which forms a part 
of the improved power ?uid conditioning unit of the 
present invention. 

FIG. 4 is a cross sectional view taken on the line 4-4 
of FIG. 3. 
FIG. 5 is a cross sectional view through an exemplary 

reservoir separator acumulator tank which forms a part 
of the improved power ?uid conditioning unit of the 
present invention. 
FIGS. 6A and 6B are cross sectional views taken on 

the line 6—6 of FIG. 5, showing the outlet valves 72 
and 82 in the open and closed, and closed and open po 
sitions, respectively. 
FIG. 7 is a perspective cross sectional view showing 

an exemplary cyclone separator which forms a part of 
the improved power ?uid conditioning unit of the pres~ 
ent invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Turning ?rst to the schematic view of FIG. 1, it will 
be seen that a typical well 10 is provided with a stan 
dard well head control 12 communicating with a sub 
surface production unit, such as the downwell pump 
14, which may utilize water, oil, or a mixture of oil and 
water, as the power ?uid, for pumping the well. The 
power ?uid intake is illustrated at 16 and the produced 
well ?uids and exhausted power ?uid are illustrated at 
18. 
The present invention provides a one-well, self con 

tained, hydraulic pumping installation comprising an 
improved power ?uid conditioning unit 20 to condition 
produced ?uid from the produced well ?uid so that it 
will be suitable for use as power ?uid, with the user 
being able to use either power oil, or power water, or 
a mixture of power oil and power water, for power ?uid 
from the same power ?uid conditioning unit, as de 

IO 

20 

4 
sired, depending upon the ?uid produced from the 
well. The conditioning unit 20 includes a pressure 
charging accumulator tank 22, including a back pres 
sure valve 24 for controlling the pressure therein, a cy 
clone centrifugal separator 26, a reservoir separator 
accumulator tank 28, including a back pressure valve 
30 for controlling the pressure therein, power driven 
pump means 32, and means for controlling the speed 
of the downwell pump 14 in the well 10, by controlling 
the power ?uid ?ow, such as the valve means 34 which 
bypasses a quantity of clean power ?uid back to the in 
take of the pressure-charging accumulator tank 22. Ad 
ditionally, means 36, such as a chemical pump, may be 
provided for discharging chemicals into the suction of 
the pump means 32, such as an electric motor driven 
multiplex plunger pump 78, so that the clean power 
?uid passing there through acquires lubricating, non 
corrosive and other desired power ?uid addatives. 
The produced well ?uids and the exhausted power 

?uid 18 are pumped from the well 10 into the pressure 
charging accumulator tank 22, which is designed basi 
cally to provide the release of the free gas so the cy 
clone centrifugal separator 26 will be charged with the 
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the back pressure valve 24. The pressure-charging ac 
cumulator tank 22, as best seen in FIGS. 3 and 4, is pro 
vided with at least two main outlets therein, a ?rst out 
let 40 communicating with the flow line 42, which leads 
to the lease treating facilities and tank battery (not 
shown), for release of free gas, and a second outlet 44 
generally in the lower section of the tank for release of 
produced well ?uids and exhausted power ?uid. In 
FIGS. 3 and 4, the free gas, and the produced well ?u 
ids and the exhausted power ?uid, in the tank 22 are 
indicated by the numerials 46 and 48, respectively. 
A back pressure valve 24 is positioned between the 

?ow line 42 and the pressure-charging accumulator 
tank 22 for controlling the pressure in the tank 22. 
At least one cyclone, centrifugal separator 26 com 

municates with the second outlet 44 in the lower sec~ 
tion of the pressure-charging accumulator tank 22 so 
that the cyclone separator 26 will receive ?uid from the 
pressure-charging accumulator tank 22 at an optimum 
pressure (controlled by the back pressure valve 24) to 
give a desired pressure drop there across for the re 
quirements of a particular well. 
As can best be seen from FIG. 7, the cyclone separa 

tor 26 is provided with an inverted conical section 50, 
which may, as desired, include an upper vertical side 
wall 52 of circular cross section. The apex 54 of the 
conical section 50 is connected with the ?ow line 42 for 
passage of liquids and solids from the cyclone separator 
26. An inlet 56 on the side wall of the cyclone separator 
26 communicates with the second outlet 44 of the pres 
sure-charging accumulator tank 22. The inlet 56 is 
adapted to direct the inlet ?ow of ?uid to be condi 
tioned from the pressure-charging accumulator tank 22 
substantially tangentially to the inner surface of the cy 
clone separator 26. An outlet 58 for conditioned or 
cleaned ?uid from the cyclone separator 26 is provided 
in the upper end thereof. In operation, pressurized ?uid 
to be cleaned enters the inlet 56 and rotation thereof, 
as indicated by the arrows 60, develops high centrifugal 
forces in the cyclone separator 26, drawing suspended 
solids outward toward the wall of the conical section 50 
and downward in an accelerating spiral along the wall 
to the solids discharge point at the apex 54 and moving 
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conditioned, cleaned ?uid inward and upward to the 
outlet 58 as a spiraling vortex. The collected solids sep 
arated by the cyclone separator 26 are discharged with 
controlled under ?ow into the flow line 42, and join the 
production of the well 10 leading to the tank battery 
(not shown). As more ?uid goes with the collected sol 
ids, finer size separation is possible. 

It should be noted that the check valve 62 prevents 
a back ?ow of collected solids from the ?ow line 42 
into the cyclone separator 26 when the conditioning 
unit 20 is not in operation. Additionally, it should also 
be noted that the hydromotor valve 64, which is open 
when the ?uid level is adequate, and closes automati 
cally when the fluid level is too low, prevents the cy 
clone separator 26 from losing its ?uid if the well 10 
continues to produce gas when a power failure occurs 
and stops the pump means 32. The hydromotor valve 
64 is, of course, an optional piece of equiment and un 
necessary when the conditioning unit 20 is utilized on 
certain wells. 
Clean ?uid which is discharged from the outlet 58 of 

the cyclone separator 26 proceeds to the reservoir 
separator-accumulator 28, which is designed basically 
as a free-water knockout, wherein gravity separation of 
water, oil and gas takes ‘place. The reservoir separator 
accumulator 28, as best seen in FIGS. 5, 6A and 6B, is 
preferably provided with at least four main outlets 
therein. A first outlet 68 communicates with the ?ow 
line 42 through a second back pressure valve 30, which 
controls the pressure in the tank 28, and discharges any 
additional free gas from the reservoir separator 
accumulator tank 28 into the ?ow line 42. A second 
outlet 70 communicates with the suction manifold 76 
of the power driven pump means 32, such as the elec 
tric motor 78 and the multi-plex plunger pump 80, for 
release of conditioned, gravity separated power ?uid, 
water, or oil, or a mixture of water and oil, as desired. 
Third and fourth outlets 82 and 72 respectively com 
municate with the flow line 42 and determine the type 
of ?uid remaining in the reservoir-separator 28. If the 
outlet 72 is selected to be open, as shown in FIG. 6A, 
the ?uid in the reservoir separator 28 will be water due 
to gravity separation and the outlet 70 will be sub 
merged in water and the ?uid will be water. Ifthe outlet 
82 is selected to be open,_as shown in FIG. 6B, then the 
outlet 70 will be submerged in oil due to gravity separa 
tion and the power ?uid will be oil. The water and/or 
oil in the reservoir separator-accumulator tank 28 
which is in excess of that required to furnish the suction 
of the power driven pump means 32, is discharged into 
the ?ow line 42 through a liquid level control dump 
valve 84. In FIGS. 5, 6A and 6B, the separation of the 
conditioned, produced well ?uids and the exhausted 
power ?uid in the reservoir separator-accumulator 
tank 28 into gas, oil and water is indicated by the 
numerials 86, 88 and 90 respectively. 

Selection of the proper reservoir separator 
accumulator tank outlet 72, or 82, assures that the 
power driven pump means 32 receives a desired power 
?uid for operation of the sub-surface unit 14 -— that is,v 
water or oil. For example, the two outlet valves 72 and 
82 include weir nipples inside the tank 28 so that the 
?uid may be discharged directly off the bottom or the 
upper part of the tank 28 to the ?ow line 42. Fluid is 
removed through the weir nipple 94, by opening one 
valve (such as the valve at the outlet 72) and closing 
another (such as the valve at the outlet 82), and the 
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6 
weir nipple 94 will pass all the excess ?uid not required 
by the power driven pump means 32 for power ?uid di 
rect to the ?ow line 42. By removing the gravity sepa 
rated oil from tank 28 leaving clean water for power 
?uid. Reversing these two valves the weir nipple 93 will 
discharge the excess ?uid leaving clean oil for the 
power driven pump means 32 for power ?uid. 
The discharge 96 of the power driven pump means 

32 communicates through the desurger 98, which re 
duces the pulsations from the power driven pump 32 
and provides a constant volume of high pressure clean 
?uid to the power ?uid intake 16 of the downwell pump 
14 in the well 10, and as long as the average pressure 
and volume remains the same the pump cycle will re 
main constant over a period of time, to pump the well 
10 with a constant volume of clean, high pressure 
power ?uid being delivered to the downwell engine of 
the downwell pump 14. 
At this point it should be noted that the downwell 

pump 14 discharging into the pressure-charging accu 
mulator tank 22, as a result of the horsepower created 
by the power driven pump means 32, supplies the pres 
sure that is used to make all of the components of the 
power ?uid conditioning unit 20 of this invention func 
tion. Accordingly, it is unnecessary to use an auxiliary 
power source such as a centrifugal pump to discharge 
the cyclone separator 26 and the power driven pump 
means 32. 

It should also be noted that it is extremely desirable 
to treat the clean, high pressure power ?uid as it is dis 
charged from the reservoir separator-accumulator tank 
28 so that it will acquire lubricating, non-corrosive and 
other desired power ?uid addatives. Accordingly, 
means 36, such as a chemical pump, may be provided 
for discharging desired chemicals into the suction man 
ifold 76 of the power driven pump means 32. 
The capacity of the downwell pump 14 may be con 

trolled by varying its speed, and this may be‘affected by 
any suitable means for controlling the power ?uid flow 
to the intake 16 from the discharge or outlet 96 of the 
power driven pump means 32. For example, the speed 
of the production unit can be controlled by the speed 
of the power driven pump means 32, if the pump means 
32 is driven by a gas engine, or by a constant speed 
prime mover with a variable speed drive. However, if 
the power driven pump means 32 is driven at a constant 
speed by an electric motor 78, then the downwell pump 
14 or production unit speed is controlled by passing ex 
cess power ?uid back to the power ?uid conditioning 
unit 20 with an automatic ?ow control valve 34. 
Exemplary means for controlling the power ?uid ?ow 

to the downwell pump 14 from the power driven pump 
means 32 is shown in FIGS. 1 and 2. Suitable by-pass 
means 100 communicate between valve means 34 and 
the inlet to the pressure-charging accumulator tank 22. 
The valve means 34 controls the speed of the downwell 
pump 14 by passing back to the inlet of the pressure 
charging accumulator tank 22. The valve means 34 
controls the speed of the downwell pump 14 by passing 
back to the inlet of the pressure-charging accumulator 
tank 22 a quantity of clean power ?uid, such as water, 
or oil, or a mixture thereof, the amount of the ?uid 
being by~passed controlling the amount of ?uid sent to 
the well 10 so as to maintain the desired strokes per 
minute on the downwell pump 14. 
As shown in FIG. 2, the power ?uid conditioning unit 

20 is preferably mounted upon a suitable skid 102 so 
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that it is compact and may be positioned as desired with 
respect to a well. 

In summary, only actual production from the well 10 
(oil, water and gas) is discharged into the ?ow line 42 
for processing by lease treating facilities. It reaches the 
?ow line 42 by being discharged either through the 
back pressure valves 24 and 30 on the pressure 
charging accumulator tank 22 and reservoir separator 
accumulator tank 28, respectively, through the liquid 
level control valve 84 on the reservoir separator 
accumulator tank 28, or through the under?ow of the 
cyclone centrifugal separator 26. 
The improved power ?uid conditioning unit 20 of the 

present invention can meet the arti?cial lift need of a 
variety of wells with varying producing volumes and 
depths of lift. ‘ 
While certain preferred embodiments of the inven 

tion have been speci?cally illustrated and described, it 
is understood that the invention is not limited thereto, 
as many variations will be apparent to those skilled in 
the art, and the invention is to be given its broadest in 
terpretation within the terms of the following claims: 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are defined as fol 
lows: 

1. ln a downwell engine and pump unit which utilizes 
power ?uid for pumping well ?uid, such as oil, gas and 
water, from a well to a ?ow line, a one well, self con 
tained, hydraulic pumping system comprising a power 
?uid conditioning unit to condition produced ?uid 
from the produced well ?uid so that it will be suitable 
for use as a power ?uid, with the user being able to use 
either power oil or power water for power ?uid from 
the same power ?uid conditioning unit, as desired, 
which comprises: 

a. a pressure-charging accumulator tank which com 
municates with said well for receiving the ex 
hausted power ?uid and produced well ?uid, said 
tank having at least two main outlets therein, a ?rst 
outlet communicating with said ?ow line for re 
lease of said free gas, and a second outlet in the 
lower section of said tank for release of ?uid; 

b. at least one cyclone, centrifugal separator for con 
ditioning ?uid from said pressure-charging accu 
mulator tank by removing suspended solids there 
from, said cyclone separator having an inlet which 
communicates with said second outlet of said pres~ 
sure-charging accumulator tank for receiving ?uid 
from the lower section thereof at an optimum pres 
sure so as to give a desired pressure drop across 
said cyclone separator for the requirements of a 
particular well, a first outlet connected with said 
?ow line for passage of suspended solids separated 
by said separator with some ?uid into said ?ow 
line, and a second outlet for the discharge of condi 
tioned ?uid; 

c. a reservoir separator-accumulator tank which 
communicates with said second outlet of said cy 
clone separator for receiving conditioned ?uid, the 
gravity separation of water, oil and gas taking place 
in said reservoir separator-accumulator tank, said 
tank having at least four main outlets therein, a ?rst 
outlet communicating with said ?ow line for re 
lease of any additional free gas, second and third 
outlets for release of conditioned, gravity sepa 
rated, water, or oil, or a mixture of water and oil, 
as desired, by selection of the proper outlet, com 
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8 
municating with said flow line, the volume of oil 
and water produced by said well being substantially 
discharged therethrough; and a fourth outlet pro— 
viding conditioned high pressure water, or oil, or a 
mixture of water and oil, as desired, to be used as 
power ?uid; and 

d. power driven pump means, the inlet thereof com 
municating with said fourth outlet of said reservoir 
separator-accumulator tank and the outlet thereof 
communicating with said downwell pump in said 
well in providing conditioned, high pressure water, 
or oil, or a mixture of water and oil, as desired, to 
be used as power ?uid. 

2. The downwell engine and pump according to claim 
1, wherein a back pressure valve is disposed between 
said flow line and said pressure-charging accumulator 
tank for controlling the pressure in said tank. 

3. The downwell engine and pump according to claim 
1, wherein back pressure valve is disposed between said 
?ow line and said ?rst outlet of said reservoir separa 
tor-accumulator tank for controlling the pressure of 
said tank. 

4. The downwell engine and pump according to claim 
1, wherein means are provided to control the speed of 
said downwell pump by adjusting power ?uid ?ow 
thereto from said power driven pump means so as to 
maintain the desired strokes permitted on said down 
well pump. 

5. The downwell engine and pump according to claim 
4, wherein said means to control the speed of said 
downwell pump comprises by-pass means communicat 
ing with said pressure-charging accumulator tank and 
the outlet of said power driven pump means, and valve 
means associated with said by-pass means which con 
trols the speed of said downwell pump by passing back 
to said pressure-charging accumulator tank a quantity 
of clean ?uid, the amount of said ?uid being by-passed 
controlling the amount of fluid sent to said well. 

6. The downwell engine and pump according to claim 
1, wherein a liquid level control vavle is disposed be 
tween said ?ow line and said second and third outlets 
of said reservoir separator-accumulator tank. 

7. The downwell engine and pump according to claim 
1, wherein said cyclone, centrifugal separator com 
prises an inverted conical section, said ?rst outlet being 
located at the apex thereof, said inlet being positioned 
in the side wall in the upper region of said cyclone sepa 
rator and being adapted to direct the inlet ?ow of ?uid 
to be conditioned substantially tangentially to the inner 
surface of said side wall, and said second outlet being 
located in the upper end of said cyclone separator, 
whereby pressurized fluid to be conditioned enters said 
inlet and rotation thereof develops high centrifugal 
forces in said cyclone separator, drawing suspended 
solids outward toward the side wall and downward in 
an accelerating spiral along the side wall to said apex 
and moving conditioned ?uid inward and upward to 
said second outlet as a spiraling vortex, and the under 
flow of suspended solids separated by said cyclone sep 
arator are discharged with some ?uid through said first 
outlet into said ?ow line. 

8. The downwell engine and pump according to claim 
1, wherein menas are provided for discharging chemi 
cals into the suction of said pump means so that the 
clean ?uid passing there-through acquires lubricating, 
non-corrosive and other desired qualities. 
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9. The downwell engine and pump according to claim 
8, wherein said chemical discharge means comprises a 
chemical pump. 

10. The downwell engine and pump according to 
claim 1, wherein said power ?uid conditioning unit is 
mounted upon a skid. 

11. The downwell engine and pump according to 
claim 1, wherein a check valve is positioned between 
the apex of said cyclone separator and said flow line to 
preclude a back ?ow of solids from said ?ow line to 
said cyclone separator when said power ?uid condi 

5 

20 

25 

30 

35 

40 

45 

55 

60 

10 
tioning unit is shut down. 

12. The downwell engine and pump according to 
claim 11, wherein said pump means comprises an elec 
tric motor driven pump. 

13. The downwell engine and pump according to 
claim 1, wherein said third and fourth outlets of said 
reservoir separator-accumulator tank include weir nip 
ples inside said tank so that the ?uid may be discharged 
directly off the bottom or upper part of said tank to said 
?ow line. 

* * * * * 


