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pumped fluid before the combined fluid stream passes into the pump. The
Invention relates to a fluid driven apparatus  In a suitable embodiment of
the invention the for pumping a fluid or a mixture of fluids. The   screw
rotors of said pump and motor which are Invention relates In particular to
a twin rotor screw   5  mounted on a common shaft are Identical in helix
type pumping apparatus for pumping fluids at re-  angle and pitch diameter.
mote or difficult accessible locations, such as in a  The invention will
now be described by way of well or In a sub-sea flowllne.
example with reference to the accompanying Fig. 1 Fluid driven pumping
apparatus of a twin rotor  showing a longitudinal section of a pumping ap-
type are known from  US-A-1,702,838; US-A-   10  paratus according to the
Invention. 2,804,260 and US-A-3,184,155. A known fluid          The pumping
apparatus shown In Fig. 1 com- driven pumping apparatus comprises a twin
rotor   prises a housing 1 enclosed In a protective shell 2. screw type
positive displacement motor having a  The housing 1 consists of a side wall
3 and upper driving fluid inlet and a driving fluid outlet, and  and lower
terminal walls 5 and 6, respectively. The connected to said motor a twin
rotor screw type  15  lower part of the housing contains a motor section
positive displacement pump having a pumped fluid  consisting of a twin
rotor screw type positive dis- inlet and a pumped fluid outlet, the
apparatus fur-  placement motor 10, whereas the upper part of the ther
comprising a pair of  parallel shafts rotatably  housing contains a pump
section consisting of a mounted In a housing, each shaft carrying a screw
twin rotor screw type positive displacement pump rotor of said pump and a
screw rotor of said motor,  20  11. The motor section 10 comprises a pair
of wherein the rotors of the pump section define work-  cooperating screw
rotors 10A and 10B, and the ing chambers having a different fluid
displacement  pump section 11 comprises a similar pair of coop- volume than
the working chambers defined by the  erating screw rotors 11 A and 11B. The
screw rotors rotors of the motor section.                     10A and 11A
shown at the left side of the drawing Known fluid driven pumping apparatus
are not  25  are identical in helix angle and they are mounted designed to
mix up the driving fluid with the    on a common shaft 13, whereas the
screw rotors pumped fluid, which may be desirable if the      10B and 11B
shown at the right side of the drawing pumped fluid has a varying gas
content and may   are also Identical In helix angle and mounted on a
contain solid debris that could be washed away by  common shaft 14. The
helix angles of the cooperat- the driving fluid. From US-A-2,804,260 it Is
known   30  ing pairs of screw rotors IOA, 10B and 11A, 11B, to increase
the helix angle of one of the rotor pairs  respectively, are opposite to
each other and the in order to increase the fluid displacement volume  axes
of rotation of the shafts 13 and 14 are parallel of one section of the
apparatus relative to that of  to each other. the other section. A
disadvantage of this known      As illustrated in Fig. 1 the screw rotors
11A, configuration is that it makes the apparatus large   35  11 B of the
pump and the screw rotors 10A, 10B of and bulky.
the motor have identical pitch radii Rp, but the An object of the invention
Is to provide a com-  screw rotors  11A, 11B of the pump have a larger pact
and reliable fluid driven pumping apparatus  tip radius and a
correspondingly smaller base ra- which has a low wear rate even if the
produced   dius than the screw rotors 10A, 10B of the motor. fluid Is sand
bearing and which can be easily  40    The shafts 13 and 14 are supported
by bear- installed in a flowline system.                  ings 16 in the
upper- and lower terminal walls 5, 6. A further object of the invention is
to provide a  The bearings 16 may be of any suitable type fluid driven
pumping apparatus which is able to  and it is preferred to lubricate the
bearings with pump both gaseous and liquid fluids or mixtures  clean drive
fluid derived from an inlet compartment thereof.
45  17 at the upstream end 18 of the motor. ln order to To this end the
fluid driven pumping apparatus  facilitate lubrication of the bearings 16
in the upper according to the invention is characterized in that  terminal
wall 5 the shafts 13 and 14 may each be the screw rotors of said pump have
a larger tip   provided with a bore (not shown) forming a fluid diameter
and a correspondingly smaller base diam-  communication between the said
inlet compartment eter than the screw rotors of said motor, and that  so
17 and the bearings 16 in said upper wall 5. the driving fluid outlet of
said motor is in fluid   Furthermore, by means of radial drillings (not
communication with the inlet of said pump via a  shown) in the screw rotors
11A, 11B, communicat- chamber formed in the interior of the housing be-
ing with the bores, clean drive fluid can be intro- tween said motor and
said pump.                  duced Into close clearance points at the rotor
tips, in a preferred embodiment of the invention the   65  further
preventing damage by sand and other ero- driving fluid outlet is in fluid
communication with  sive matter. Alternatively, clean drive fluid can be
the pumped fluid Inlet so that the driving fluid  supplied to the bearings
16 in the upper terminal emerging from the motor mixes with the incoming
wall 5 through a suitable passage (not shown) in 2   
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further provide sufficient minimum flow of liquid During operation of the
pumping apparatus     through the pump to enable the pump to continue
driving fluid is injected into the inlet compartment  to develop its full
differential pressure. 17 via a driving fluid inlet port 20 passing through
It will be appreciated by those skilled in the art the side wall 2 of the
apparatus at a location   5   that instead of arranging the shafts parallel
to each adjacent to the lower housing wall 6. Said Injection  other as
shown In Fig. 1, the shafts may also be causes the drive fluid to move In
upward direction  arranged at an angle relative to each other, pro- through
the lower compartment 8 towards a cham-   vided that the screw rotors of
the pump and motor ber 21 formed in the middle of the housing 1     have a
suitable shape. between the downstream end 22 of the motor 10   10   The
pumping apparatus according to the Inven- and the upstream end 23 of the
pump, thereby     tion may be used to pump single- or multiphase actuating
the screw rotors 10A, 10B of the motor to  fluids such as mixture of
hydrocarbon fluids con- rotate in opposite directions, as indicated by
arrows  taining crude oil and natural gas, while the pro- V. The manner in
which the drive fluid actuates the  duced fluids may contain solid
particles, such as screw rotors 10A, 10B of the twin rotor screw type   15
sand, without giving rise to a largely increased motor is known per se and
does not require a     wear rate of the apparatus. detailed description.
Said rotation of the screw rotors 10A, 10B of  Claims the motor 10 induces
the shafts 13, 14 and thus the screw rotors 11A, 11B of the pump 11 to
rotate  20  1. Fluid driven pumping apparatus comprising a at the same
speed In the direction of arrows V. Due  twin rotor screw type positive
displacement to the large tip diameter and small base diameter    motor
having a driving fluid inlet and a driving of the pump rotors 11A, 118 in
comparison to the    fluid outlet, and connected to said motor a twin motor
rotors 1OA, 10B, or in other words due to the  rotor screw type positive
displacement pump large displacement volume of the pump 11 in com-   25
having a pumped fluid lnlet and a pumped fluid parison to that of the motor
10, the pump rotors     outlet, the apparatus further comprising a pair 1
A, 11B tend to suck more fluid away from the       of parallel shafts
rotatably mounted in a hous- chamber 21 than the amount of driving fluid
dis-    ing, each shaft carrying a screw rotor of said charged from the
motor 10.                           pump and a screw rotor of said motor,
wherein This causes pumped fluid to be sucked Into  30   the rotors of the
pump section define working the chamber via a production fluid inlet 24
formed   chambers having a different fluid displacement in the side wall 3
of the housing and to be subse-   volume than the working chambers defined
by quently pumped together with the driving fluid in    the rotors of the
motor section, characterized upward direction by the pump rotors 11A, 11B
in that the screw rotors of said pump have a towards a pumped fluid outlet
25 formed near the  35  larger tip diameter and a correspondingly upper
terminal wall 5.                               smaller base diameter than
the screw rotors of The pumping apparatus shown in Fig. 1 may         said
motor, and that the driving fluid outlet of be used to pump single- or
multiphase fluids such    said motor is in fluid communication with the as
mixture of hydrocarbon fluids containing crude    inlet of said pump via a
chamber formed in the oil and natural gas, while the pumped fluids may   40
interior of the housing between said motor and contain solid particles,
such as sand, without giving  said pump. rise to a largely increased wear
rate of the appara- tus. If the pumped fluid mainly consists of a liquid,
2. The apparatus of claim 1, wherein the screw it is preferred to use
recirculated pumped fluid as  rotors of said pump and motor which are
driving fluid and to filter solid particles such as  45  mounted on a
common shaft are identical In sand from the pumped fluid before reinjecting
it     pitch diameter and helix angle. into the driving fluid inlet 20 of
the apparatus as a clean driving fluid. The reinjected pumped fluid  3. The
apparatus of claim 1, wherein the pumped may be mixed up with other fluids
or lubricants if   fluid inlet consists of a port opening formed In the
viscosity of the pumped fluid is too high to  so  the housing wall, which
port opening dis- allow it to be used as driving fluid.
charges into said chamber. if the pumped fluid consists of  a gas-liquid
mixture it is preferred to separate the liquid phase  4. The apparatus of
claim 1, wherein the driving from the gaseous phase and to use the liquid
fluid inlet is located near one end of the hous- phase as driving fluid. If
the pumped fluid mainly  55  ing and the pumped fluid outlet Is located
near consists of a gas it is preferred to use a liquid as  an opposite end
of the housing. driving fluid  This would enable sufficient lubrication of
the bearings 16 and rotor tips 19 and would    Revendications 3  
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further provide sufficient minimum flow of liquid During operation of the
pumping apparatus      through the pump to enable the pump to continue
driving fluid Is injected into the inlet compartment  to develop its full
differential pressure. 17 via a driving fluid inlet port 20 passing through
It will be appreciated by those skilled in the art the side wall 2 of the
apparatus at a location   5   that instead of arranging the shafts parallel
to each adjacent to the lower housing wall 6. Said injection  other as
shown In Fig. 1, the shafts may also be causes the drive fluid to move In
upward direction  arranged at an angle relative to each other, pro- through
the lower compartment 8 towards a cham-    vided that the screw rotors of
the pump and motor ber 21 formed in the middle of the housing 1       have
a suitable shape. between the downstream end 22 of the motor 10   10
The pumping apparatus according to the inven- and the upstream end 23 of
the pump, thereby       tion may be used to pump single- or multiphase
actuating the screw rotors 1 OA, 10B of the motor to  fluids such as
mixture of hydrocarbon fluids con- rotate in opposite directions, as
indicated by arrows  taining crude oil and natural gas, while the pro- V.
The manner in which the drive fluid actuates the  duced fluids may contain
solid particles, such as screw rotors 10A, 10B of the twin rotor screw type
15  sand, without giving rise to a largely increased motor is known per se
and does not require a       wear rate of the apparatus. detailed
description. Said rotation of the screw rotors 10A, 10B of   Claims the
motor 10 induces the shafts 13, 14 and thus the screw rotors 11 A, 11 B of
the pump 11 to rotate  20  1. Fluid driven pumping apparatus comprising a
at the same speed in the direction of arrows V. Due    twin rotor screw
type positive displacement to the large tip diameter and small base
diameter      motor having a driving fluid inlet and a driving of the pump
rotors 11 A, 11B in comparison to the     fluid outlet, and connected to
said motor a twin motor rotors 1OA, 10B, or in other words due to the
rotor screw type positive displacement pump large displacement volume of
the pump 11 in com-   25  having a pumped fluid inlet and a pumped fluid
parison to that of the motor 10, the pump rotors       outlet the apparatus
further comprising a pair 11A, 11 B tend to suck more fluid away from the
of parallel shafts rotatably mounted in a hous- chamber 21 than the amount
of driving fluid dis-       ing, each shaft carrying a screw rotor of said
charged from the motor 10.                             pump and a screw
rotor of said motor, wherein This causes pumped fluid to be sucked into  30
the rotors of the pump section define working the chamber via a production
fluid inlet 24 formed     chambers having a different fluid displacement in
the side wall 3 of the housing and to be subse-     volume than the working
chambers defined by quently pumped together with the driving fluid in
the rotors of the motor section, characterized upward direction by  the
pump rotors 11A, 11B          In that the screw rotors of said pump have a
towards a pumped fluid outlet 25 formed near the   35  larger tip diameter
and a correspondingly upper terminal wall 5.
smaller base diameter than the screw rotors of The pumping apparatus shown
in Fig. 1 may          said motor, and that the driving fluid outlet of be
used to pump single- or multiphase fluids such      said motor Is in fluid
communication with the as mixture of hydrocarbon fluids containing crude
inlet of said pump via a chamber formed in the oil and natural gas, while
the pumped fluids may   40  interior of the housing between said motor and
contain solid particles, such as sand, without giving  said pump. rise to a
largely increased wear rate of the appara- tus. If the pumped fluid mainly
consists of a liquid,  2. The apparatus of claim 1, wherein the screw it is
preferred to use recirculated pumped fluid as    rotors of said pump and
motor which are driving fluid and to filter solid particles such as   45
mounted on a common shaft are identical in sand from the pumped fluid
before reinjecting it       pitch diameter and helix angle. into the
driving fluid inlet 20 of the apparatus as a clean driving fluid. The
reinjected pumped fluid   3.  The apparatus of claim 1, wherein the pumped
may be mixed up with other fluids or lubricants if     fluid inlet consists
of a port opening formed in the viscosity of the pumped fluid is too high
to  so   the housing wall, which port opening dis- allow It to be used as
driving fluid.                  charges into said chamber. If the pumped
fluid consists of a gas-liquid mixture it is preferred to separate the
liquid phase  4. The apparatus of claim 1, wherein the driving from the
gaseous phase and to use the liquid           fluid inlet is located near
one end of the hous- phase as driving fluid. If the pumped fluid mainly  55
ing and the pumped fluid outlet is located near consists of a gas it is
preferred to use a liquid as   an opposite end of the housing. driving
fluid. This would enable sufficient lubrication of the bearings 16 and
rotor tips 19 and would     Revendications 3
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Pumpe und elnen Schrau- 1. Apparell de pompage entratne par fluide, corn-
benrotor des Motors tragt, wobel die Rotoren prenant un moteur a cylindree
positive du type    des Pumpabschnittes Arbeitskammern definle- a double
rotor en vie sans fin, comportant une    ren, deren
Fluidverdraingungsvolumen sich von entree de fluide menant et une sortie de
fluide   6  jenem der Arbeitskammem unterscheidet, die menant, ainsi qu'une
pompe a cylindree positi-    von den Rotoren des Motorabschnittes defl- ve
du type I double rotor en viAs sans fin qui    niert werdon, dadurch
gekennzeichnst, daS die est accouplee audit moteur et qui comprend
Schraubenrotoren der Pumpe einen grd8eren une entree de fluide pomp6 et une
sortie de       Kopfkreisdurchmesser und einen dementspre- fluide pornp6,
Pappareil comprenant en outre  10  chend Kisineren Basisdurchmesser als die
deux arbres paralleles montds & rotation dans     Schraubenrotoren des
Motors haben, und deB un carter, chaque arbre portent un rotor en via   der
AntriebsfiuidauslaB des Motors Ober eine sans fin de ladite pompe et un
rotor en vie      Im Inneren des Gehauses Zwischen dem Mo- sans fin dudit
moteur, les rotors de la section-  tor und der Pumpe ausgebildete Kammer in
pompe ddfinissant des chambres de travail  15     Fluidverbindung mit dem
ElnlaB der Pumpe ayant un volume de deplacement de flulde          steht.
dil'1rent des chambres de travail definies par les rotors de la
section-moteur, caract~ris6 en  2. Vorrichtung nach Anspruch 1, bei welcher
die ce quo les rotors en vis sans fin de ladite       Schraubenrotoren der
Pumpe und des Motors, pompe ont un plus grand diambtre de sommet  20    die
auf einer gemeinsamen Wells montiert et un plus petit dlametre de base
correspon-      sind, identischen  Schraubensteigungsdurch- dent que lee
rotors en vie sans fin dudit moteur  messer und Schraubenwinkel haben. et
en ce que la sortie de fluide menant dudit moteur est en communication
fluidique avec    3. Vorrichtung nach Anspruch 1, bel welcher der lentrde
de ladite pompe par l1intermediaire  25   ElnlaS fUr gepumptes Fluid aus
einer im Ge- d'une chambre formee a l'interieur du carter      hause
ausgebildeten 5ffnung besteht, die in entre ledit moteur et ladite pompe.
die Kammer ausmUndet. 2. Appareil selon la revendication 1, dans loquel  4.
Vorrichtung nach Anspruch 1, bel welcher der les rotors en vis sans fin de
ladite pompe et  so  Antriebsfiuideinlna  nahe elnem Ende des Ge- dudit
moteur qul sont montes sur un arbre         houses und der Auslafl fUr
gepumptes Fluid commun sont identiques en dlametre de pas et      nahe
elnem  gegenUberilegenden Ende des en angle d'h6iice.
Gehauses angeordnet ist. 3  Appareil selon la revendicatlon 1, dens loquel
35 I'entree do fluide pompe so compose d'un orifice d'admissbon form6 dans
la paroi du car- ter, ledit orifice d'admission d~bouchant dans ladite
chambre. J                                    40 4. Appareil selon la
revendication 1, dans lequel l'entree de flulde menant eat situee &
proximite d'une extr6mitt du carter et la sortie de fluide pomp6 est situee
& proxlmitd dtune ex6mItd opposee du carter.                        46
PatentansprUche 1. Fluldangetriebene Pumpvorrichtung mit elnem
Doppelschraubenrotor-Verdringungsmotor, der  50 eoen FluidelnlaB und eonen
Fluidauslafl auf- welst,  wobel  mit  dem   Motor  eine
Doppeischraubenrotor-Verdrangungspumpe verbunden Ist, die olnen ElnlaB fOr
gepumptes Fluid und einen AuslaB fUr gepumptes Fluid  56 aufwelst, wobei
die Vonichtung femer sln Pear von parallelen, in elnern Gehluse drehbar ge-
lagerten Wellen autwelst, von denen jede einen 4
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