, cde3efc\"” =1 T@EWD 99/ 2090a 1 9 APR 2002 PCT/ NL98/ 00598 DOWNHOLE ROLLER
VANE MOTOR AND ROLLER VANE PUMP The invention relates to a hydrh&lAPtBa'(Wy or
“pneumatically driven roller vane notor for vertical, directional and
hori zontwo sdnodoki ng and wel | cl eaning/repairing) to a r GOTELIYHQ5ES
production notor for driving a dowhbl-e rotating punp and to S a roller
vane punp, suitable for punping oil and/or water froma subt
reservoir or for punping up water froma surface reservoir. %mmummlllm|||‘|
bits) it is known to use downhole roller vane notors. These nDt orsgsiée

-driven by the drDOWNHGIG RALAER HANE iMOTAR ANDIRSEUERIGANE PUWPOugh the drill string
to lubricate and cool the bit and to carry drill cuttings back to the
ground Wf%eetbf géttta*t%saeautatvépf& J%qwesp th@m@ge lda134ring and the
bor ehol e wal er vane notors th 1 nner "and outer housing and with the
15 i nl etdTduePef opbe X svane Me&or nhRF KOUSI Gy -addraesterdbd it hapios/ 08374,

Rol | er marmtiaitstwg mntaorwiaumedleme.tgmwbaquta@ heusa Ngo 1 Mirt Rabhal et ports

the rot d out] et t th bed 94/ 16198.
i the dosduchara s dio 3] ¥ kied of ol L, Foha P RBE ch¥EhAR] 36 posi 1 on

in recessevlilart hane qtturp.arselpabhedfd»y ;tuhandxrgl I1|1ngntii|dr|vmtcehanbers bet ween
rotor a n t. po s u s.in a

cl ockw g%og“: ?egg‘?’gﬂp@o ers tgl]‘:lg?kgr%pn{)%ls us b;gt hé%rﬁqﬁ"ng mud

t owar ds ¥ f36€| EESPBYitare not subjected to the rrud pressure since they
have beemn 2% ifver @eﬂu rttiocsa riet &aCkﬁdeOSétd&n dla,ymlherlgl tudi ealdgheext endi ng

W ng defl CLar cane on t he |9ner V\ﬁl Lsurf ? thed i hner)) housi ng.
Advant ad€s 6f "t h ef(?‘lo"' 51 P&F AAEehot br W 4 &ﬁ*&gnga hier Hhd outer
housi h¢ momear ddvbotbhheugtoltiher dvadd mor ong wid hWotils a3@ ﬂmhecroralnd out er

housi ng e ifeS il Bh Cla HANYIYG! QR IAG, L hEc ONEALSH (QLANE PEFequU L | engt h
of the m)tor A drawback of the known roller vane notor wth conbi ned i nner

and out e IROEL] KHei 8nPRLAT (32 S SESHRENdFBD eils s i@ EeaPBr thtist be equal

to the pb’tﬁ%'uﬂ@ dé(D}D across the drill bit since 35 these pressure drops
grf paraﬁé er WQ Egrthe JH‘?MB%Hea%B ou drﬁé&él aA% ag Egs§h£he drill
it isre

15 1n1et/outlet ports in the inner housing are described in WO
93/08374. Roller vane motors with combined inner and outer
housing, with inlet ports in the rotor and outlet ports in the
housing are described in WO 94/16198.

In the above motors, rollers that are located in the extended

20 position in recesses in the rotor are pushed by the drilling
mud in chambers between rotor and (inner) housing from inlet
ports towards outlet ports in a clockwise direction. Rollers
that are not pushed by the drilling mud towards an outlet port
are not subjected to the mud pressure since they have been

25 forced into a retracted position by longitudinally extending
wing deflector cams along the inner wall surface of the (in-
ner) housing.

Advantages of the known roller vane motor with combined inner
and outer housing compared to the roller vane motor with both

30 inner and outer housing are its simpler construction and the
greater torque per unit length of the motor.

A drawback of the known roller vane motor with combined inner
and outer housing is that the pressure drop across the motor
must be equal to the pressure drop across the drill bit, since

35 these pressure drops are parallel. Moreover, the flowrate of

L
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the drilling mud across the drill bit is reduced.




T 9 APR 2002 WD 99120904 - '? - PCT/NL98/ 00598 The present invention
provi des various enbodi nents of roller vane motors that overcome thiAER 2002
drawback. To this end, the roller vane notors according Lo the })resent
i nventi onWP323¥84 t he characteristiXs mentioned in clai mPET/NY$8E058% ¢ i on,
the-5 present invention provides a special roller vane notor for use as a
production notor to drive a domnhole rotating punp and a special roller
vane m)Ji.Q% for use as a dril (ﬂ%{or wi th outer jfacket Fav];l)urabl e

S

enbodi nent s* 01" Thedd YFEF 1 &P '3/ t P ANT mEGtSr 81 dELESbed in the
sup- cl a¥ e regd ared thiaer evercdaalliy) drbhebpeieseht thiwerhidontpe ovi des a

met hod aggh Sy St Rk ol Bea USE Pfn UL R J; nwll be
el uci dat ed bel ow i n r%re aet arlflm" 't{h npg%%eem Ry %ﬁ%gém"ngﬁfs%%%m ng in: 15
fig. 1 "¢ rAMAAS'SE 1SELEF oSt VA Esd flr“omlab'evb ofn @ddd|tiep. vahe notor with
conbi ﬁedremar/nmtearubausmglmcu dgmlta@ mmémerhtel wa,coi»I gor2 a schematic

| ongi tugip sj Vi SW; Q f g 3 and 4 transverse
secti ona%' \?Aisemsdpﬁroo%a ove o #1 drce‘)lr‘r't()eo (rir%ﬁ?hsozlo t°heatr1(r)'lgl B¥™0ane noor of

fig. 1;2pdq? %’%ltarlaﬁﬁ\lé%e"%mtm@m f\mreWSéraJmaabb\Aelldﬁ\gpaptoof the roller
vane WDLQEhO$uL|:éxg jakkeghowi ng two special configurations; fig. 6 a

transverse sectl onal. view from above of a roller 25 vane notor for use as a
drilli né RN TAP LG (aPbodiBE P pSckE N5 ot LET skmReEl] 0TS0 AGt BYMASI si de view

of the apéodesdriflied i6; thegsub8)1OmslQGeandedl hépOrSYEISIA3QGE T @RRI Vi EWS
from ab of roller vane hu s _according tqQ the present invention; 30 fig.
12 and ?}13 %% PSR n??‘bn%lm q‘é\%s 30?435 Vef Bt o 28%fF rol | er

tHansvers8rede
vane no@érsuamwtrﬂms .er vane punps according to the present invention)

L1 uSt! 8hEngeoRaRd Al RIERAGMEDE $1 b L1 O uchaleLANBUEL S PGRA) O ath e Trom

above of a roller vane notor according t he present invention)
i |1 ustr4tFRgr S5 HRAREabI0 @ ﬁﬁehbﬁ’énab't‘rfa‘tﬂgoé@ur during the rotation process.

In the mhter & afvea MieQls eWisk Bt €ORRL Nered MM aBdveub era hodisidlg ageording to
the inv |on t he dr.awb ck of garal | ;Lv‘%ressure droE%across t he notor and

the driPPEBFLY e goqmuindd®dnge g PBubor 186/ 366054158 to g Ni"gs/ 00598

nat ed byepséaeing the inlet and outlet ports in the upper and | ower bearing

part of gthe !@oyswgenlmfceq@n@fuhnﬁ.be £p4é)rv1mdo|fnttmbemg'9b'15|@9 as shown in
figs. 1_and ﬁ The roller vane notor in these figures conprises a tubular

housi ng t8and*a 5 rotor 2 runni ng in bearing harts 3 and 4 at either end of
sai d 2904sigsg 1. adhes housisngrbei seconnest eth éais iftronuppereent ¢ oher

non-rot abwBdifehtl &f r,],ch o€ NUSNHo ot So rfol\és' dgd with two radially

inwardly projecting wall neans in the ormo ngit'udi nal Iy ext endi ng wi ng
defIectJﬂSeaﬁsaS“Eh?%YBf%%mﬁﬁqkﬁo"d1 view from above of part of the

roller vane motor of fig. l, showing two special contigurations;
fig. 6 a transverse sectional view from above of a roller

25 vane motor for use as a drilling motor with outer jacket;
fig. 7 a schematic longitudinal side view of the motor of
fig. 6;
figs. 8, 9, 10 and 11 transverse sectional views from above
of roller vane pumps according to the present invention;

30 fig. 12 and fig. 14 transverse sectional views from above of
parts of roller vane motors and roller vane pumps according
to the present invention, illustrating special embodiments;
fig. 13 transverse sectional views from above of a roller
vane motor according to the present invention, illustrating

35 hydraulic phenomena that occur during the rotation process.
In the roller vane motor with combined inner and outer hou-
sing according to the 1nvention, the drawback of parallel

pressure drop across the motor and the drill bit 1s elimi-



10 with said housing 1, forma stator for the roller vane notor. The wi ng
defl-ector cans 5 toget her occupy about half the circunference of 1He\PR 7007
housing 1 and have a rising part that runs fromthe housing 1 towards the
concent ri WOPaR0%04f t he wi ng deflector, cam5 and a falli nPQINEI8HAR does
the-reverse. The 15 rotor 2 is connected at its lower end to a drill bit.
The rotor 2 is provided at its circunference with three pairs of
dianetrically opposed and circunferentially spaced slots in the form of
round bog 6),Ln ich re di sposed el ongate Ion i tudinally
ext endi n 5%&%%;?;&?%2% O%Pneof"cy i } d°2¢ Ilé‘rg{Fll “Prﬁ% il ers 7 are
movabl e bRYSeetf af ifgt Paéfeéfpbmthmma Wwhs cén ¢ hdy lalrehfsukbyooradthrgel y
cont ai nefln W kdiHb ddigl,eG8S8REWO BN Qs adi 2ld Y2 Prigieecling PPgidion in which
t hey par%lfv) proj ect framthe outer surface 2a of the rotor 2. Each roller
is preferably Hade' %6 MBB4FeSof OBPIeEs| Peht byl tfefRiifdiite laeP¥ 25 and
heat-rés;gtmtz plestiing et Béhﬁing Oofare@nsi shé Hfa@d emindlr eadeon th a shell

of said ty teni ak eperally annul ar_space, i ned ween t he
rotor 2 gélg&tﬂh%{}% si g 9usm ed *by °PR&t o i nlgtsdeiplpect%?écarrs 5 into
chanber st 8a2 W“‘Saat@tehanﬁenélwt@w e%enhememktb igutplretvipedteithin the

| ower 30t\b@axr4crhgama;r t1n3a9f11§h§r$]5)é@r_'ﬁ% hal O md 0fs PAPSAQE £QkmdpE! | 1 Ng 1ud
therethrPu h:to . the drill bit) said outlet ports 9 being positioned at or

near the ?7&tHY! LYo XERBANN A Y tE [deEL8F LRRNGATS THM iGHpetoBeER¢ g part 4
of t héOheish ngpild i usriagi dedfmﬁ:ha IananorpabESc&@ fOr1dhe apasmager of
drillingppu ers roug dri pe, above .t o each_ of the
chanber s 8ad“£)lrh saltg% P orts tlg‘lﬁng 58%?!@%%‘3‘ Ay ﬁ‘&aflfﬁe falling
part of ¢Wefeyensea e@?ohooamgsl andBe@aase the1mg esur e haft rhesdrilling
ud hat 6 of WA cdude 4ER, 2002 110,991 20900 4 4 0 PETLL 98/ 00508

hers 8a, E)ﬁtgero h the inlet parts % er t pressuFe of the
drilling qaé'h\?es‘"tdhé EnLhbes Pagd, KPekr B8R E'h‘e HMnarée -pdPes 9) the
roll ei§ 7dtéhal iar egpoicttieanad ibstheverhamiers 8adbivr e sucked edkward and
pressed ag C wee e downst ream si des 6b of t he recesses
6 in thegrg% gﬁlto 1r]]E‘&cfsIgﬁe"elr'l:gug:;tml"lpeIiel'uncreet')”t§| \E/lﬁafﬁgp?he c% nﬁ@rs? 8a,b into
hi gh- pr e85tf 2! hararp g dame di G\AEF"pfeS@U:rlellﬂar s9aghd Fhets oli ate forare thus
exposed b9 hwkuwtec&mrde r@iclelslse 806 MUth afh itdhelalr eURSEp 68EA Sd U plte ENtETi NG

t hrough the i rts 10 10thereb exerting a ockw eturm noment
on thg r%f’o? Q‘F]’I"v£1 o (B2 e T HF“FBIy]I'br arfé’gﬂ‘r égsé@ﬂ Ut Gt cf°tqhe|r

retracQedepositibre inplilea s dcessesoBable thrgweenor 2ebyat hed v oxg tdaefl ect or
cans 5. Whepnibe £idPrar2 fﬁ.slltur@e@laap@fmmt exln)éd?’g dROCEFe frddier in the

cl ockwi se direction under_ the |nf uence 15 of th gressure on the first
ment i oned®Fofl2P¢ a?l”‘]dn‘aclﬁé’ PHEGEL? b&rR%S‘Sta‘)""t Hé‘ r“@tllc ctREYrPATRYS 72 will
clear thervijagrdeféecity angr Suamdcbe2s est |dtantdotdreet.oEedhi nddDléhei r
prolectln o] t|o vvlthther pstre mS|de 7a 0S essure of
the drill ?‘ng EE {,‘% r ng ° thr ouegh%t he?l hl e Slplor gt d%gor%a%gg %)E p(gr

beari iy padt h4attne$eb5/aremsma9rfgcane@nrmhou@r dqrfi'\ﬁmjsar?é eomatphg force on

the rotorco%e%&hhaatewyf: §yb§4@mta18al Itxcd;naes;m Propide@naly taanthe
pressure difference i he u stream harrber parts

8a and tHé‘rdS\R/ﬁ§Fre5ﬁftﬁ‘éﬁibE?t‘b%‘?'tgth§br°“i’ﬁe d‘?i‘ﬁslTl?ﬁ; he *&hanber 25
parts 8b diwiderdphgssad bebweemgtdkef]ae(i\mmcmagsdbvmstoeam:m«ies BEbbof t he

rollers % 1%“‘1“*&%&%5@?%' X?e"?@r?rgé&%d 39 OQ%EEECEQF;QW%r? AW 1i%e r

expel | ed rou the outl et I ower aring part 3 back to a
cent r a30 d(ﬁﬂ:fl}l"tg PRritn 3t Ré FbFOhOQSUamdl rﬁ°>(e§h\ﬁ/| PAsgAsehef Pariligfe t he

drilling g EHEFeJHﬂNN§h3QotQHQUghlihHﬁmperﬁﬂloQQﬂ@H'bof@sdgrﬁﬁiﬂg'tO the
drill bit. It will of course be reC|ated hat erollﬁ 7 wll in

practice ftww%m &< R&%r ('Sf’Sr rES’t‘tﬁ mar tt Kdr &8y $AL8i AG* bYetany
particul at#msres t elrhet ngpred veatrwagnphbhe § ot ertee hoarsd nighé heugroagidedr the

W ng deflector S wit t da ge 3.1 here hg genthak ngppduit 13 in
t he rotor ]2 rotfvﬁsdteigﬁuvaotrh a rg ut 3k or to”‘rleei"l(‘ga'?&eJl tllﬁe relative

amount §50thd¢mgﬂ |fnrg)mmdxet heert 1 lﬁa%pteoabhee dvé |¢adi toft Hieughamhereh8apr s
8a, b of the; ofofeanthidy Qudbe SaE FoSeRtbRbd GRWULEaLS N nfgmr@bgft
of the wing deflector cams 5.

Because the pressure of the drilling mud that enters the cham-



1 9 APR 2002 WD 99/20904 - 5- PCT/NL98100598 2n the enbodi nent shown in
fig.r 3 the outlet ports 9 have been replaced by outlet ports 11 inl8hkPR 2002
housing 1 and the rising part of the wing deflector cans 5, said outlet
ports 11 owmesaspiang t he chanber pasts 8b with the annul ar PEPNEL0P8S5
outside the housing 1. In the enbodi nent shown in fig --4 the inlet ports
10 have been replaced by inlet ports 14 in the rotor 2, said inlet ' ports
14 .connecting the central conduit 13 in the rotor 2 with the bottons of

t he recess&i da, 11@hkBugh leKdei ARGV @ oRREOIS, i d lhﬂimlérfb@haﬁf ltu\é\ngr.f]?-f | ector
cans 5 mp e rger, than two, spaced at equa I stance _al ong the interior
wal | sur %‘E:% 0ogf %th%edﬁbggfﬁﬁ i d afﬁ’&tt ggaiﬁ'ﬁb € &t Eﬁ"‘é’(?é?sgé'g ?W‘E‘H’é‘ rotor 2
with nmat the neutlelt] eostg Hayttoe mridlelrer 70r thar gare tphai tdioxe d Pref eiabl v,
however, . f hep huraer ,of 35 & r 0 t.4 east. qne | arger than the
nunber o% w ng defl'ect or ?:léér?lsécgOzlntgag?e?lé?agﬁe%/%eéjss?%tsaﬁé‘%rgt Wkgeggascﬁ arge. It
will bé BppYeR? dthedIPHAETT #rm coirdfesr SPopft hee riesiarpamd fial khagrpest of the
wi ng def hesﬁ@rcrceam%uéiﬂgylberﬁﬁmqi@ﬁﬁiﬁl?dtwaéhémxfs $a0Be 1 gpoul d be as
flat as F?Slil ble, to bri ng 0 about a snmooth nmovenent of rollers 7 between
e

their reft&%TRFHHICeRPER P thoysranrnesrees VASSE Bthe Theaffdss of these
sl opes i $et$nit edebyhubeer posied enentighhatreshord -&d TXCidg mapd aef the fl ow of
drilling, i nk d p S e avai +P9RN 1 n the
chanber stgg%hg&n%ﬁi%%'?t Egﬁgr Z%’ 2@%‘4&?&‘&%%%5@5&'&% rfile? g’gttso?bf he wi ng
def | edPoFhesghy BxeidifBedr 6l otk iseTHarPARGr mORE Dt sEEtilohg odfert RBe housing 1
and the Toescettidr @asest bdoNrofléhe anengrdekkect &in Con®o xHBuSt rleieaefore each
have a C%Eai ng '.Q)inm{m M\dth. When td avelt&i ng }n their &xtended osition on
the inner wal? Qurfall®of e ERE Hosillg ThF FOFPRrs %Y S prd&sdd-agai nst

t he spacéleetoretpmsaisd Whaerthal fosur fZabesahdrobe oppesx swatfedoe 39a of the

rotor 2. ¢fpray®i diMindchiingcRE £PLLBISse/ dAQLWREDn SEh et NORL WA 1yl ace of
the housing 1 and the downstream | eadi ng sides 6b of the recesses 6 in the

rotor 12, °ftthe mE MESFUEEeBOst Y Ehaile Memedangduwast @B &i des ¥ such t hat
rollers éhanbet paxy ®at, Whehrtbeat add tha 1@uker “suiiaceldar ofhd hangot or 2.

Li kew se avoi d pinching of rollers 7 between the risjing. part of the
il ng. ot PeEPsEYeb s 2R3 F8i Blinigod LT8R el "Enhpr DD ¥ o
PCT/ NL98/1665982 upsiirtdam twidhl thgisi dest Gamofsitdikee 7Tnecespoeed 6t o nthée rotor 2)
it is ad;ﬁ@@%éﬁ?@“&f theShiaRg 193 dn kA 2L b {05 HPSHEAThS L ES 1 fRe BUSH: ¢hat
rollers on said rising part are in contact wth said upstream sides 6a at
the ott%rtOsdpr hhe YRPeJT eaddimdt @RTE 2: BRRTE WosMisydriasi n§OBF &2 P¥%ist r at ed
in fig. QriAiag)ahderdliamigerfoefcet B8 ER | Ao/ SRauihd abeorgugesubhan twice
the di stance Detysen, Lhe, | MG Rtha5%1 Lo e NG & 399k BR 81"

the drilling mud between the upstream chamber parts B8a and the

downstream chamber parts 8b. The drilling mud ain the chamber

25 parts 8b 1s compressed between the advancing downstream sides
7b of the rollers 71 and the respective opposing wing deflect-
or cams 5 and is expelled through the outlet ports 9 in the
lower bearing part 3 back toacentral conduit 13 in the rotor 2.
and mixes with another part of the drilling wud that flows

30 through this central conduit 13 directly to the drill bat.
It will of course be appreciated that the rollers 7 will in
practice tend to roll as the rotor 2 turns, thereby passing
over any particulate matter trapped between the rollers 7 and
the housing 1 or the wing deflector cams 5 without damage

35 thereto. The central conduit 13 1n the rotor 2 may be provided
with a regulator, to regulate the relative amounts of drilling
mud that pass to the drill bit through the chambers 8a,b of

the motor and through said central conduit 13 in the rotor 2.



I-n the enbodi nents shown in fig. 6 and fig. 7 the outlet 10 ports 11 are
located in the housing 1 and the rising part of the w ng deflector ga
These outlet ports 11 connect the chanber parts 8b with an annul ar

bet ween tWOMBWHIng 1 and an outer o acket 15) attached t #CIALGSMBA®I ng 1.
Vi a-this annul ar space the drllllng mud returns through inlet ports 15 16
to the space inside the housing 1 and further via the central conduit 13 in
the rotor 2 to the drill bit. It will be appreciated that a continuous
central nd nthe rotor .2 onlLy, required for II|n notors if

t he armun? 'tuhdrl"t ﬁ&ef‘rﬁd’s?‘éﬂhﬁ”eé 130r5tHé g)l’ltll qblpt ”S alget than the 20
anount rebeen elcbrtltaccéldl be thelemtports| filt hnsthe hwtsmlaelcasé'thheﬂcent ral
condul t 13:gandie am thedy Phe Dl aaked pommRbes Al Wi 1denpotfe motor . 11
wi |l be appreciated that e notors may not only be used for drilling or
coring pufpbRestingythg §ba't'be't it Shdvikbarh o3 worleioreaceThds, the

wor Ki ngsfbmtglqu,enqt,ugggbugl vely be dr| 1 ng rmd but can al so consist of
ot her Ilqiu ds suct])ﬁg oi |l or v¥a L ui d ﬁture or a gas
such as ell. % rembagimen véh‘é"?m’t“or s‘gf‘or Lladhi 56sé s 38V8escri bed
above 30 b,emn artesdalnedusbedlasea prracudisi on nbeoxrotfcur Ariswmiidgialebt ati ng punp
to produc i b r R At I face. At
s upst B3 51 o S STF e AR ESRUAEL i3 LRE SRR EH B e 1o
a power fF{gdbaigamsy °tful§éetha§9$%eﬁ:cﬁwnect ed with the ground surface. At its

| ower gidentdet &ﬁxdﬂQLb%lvlagmétéi‘lQ tdhge r&ﬁﬂero@rexﬁét@@Mﬂo& tclaash6u5| ng and
rotor of a_rot at%ar[&(ﬁpurrg. Power fl ui d, and progugedtf ul a ofnro

subt err anB3ah ¥%s T thee K Red> T hitpEdUEs TREC Y OUN &rface t oget her
t hr ough t heteniedt ua ldutssirdecthef poverhdusiing dupand WHhOH WG4 of Te- 1 9 APR
2002 PCT/ NLQ@LQ%%% F};'hX: tr‘dli!%r% &DEPHQJ’E&ﬂW OQU‘HEPQ ¥ Ulgy nAs aldaal- with or

concentri c ar ound power 9 In the enbodi rrent in which
the power 'fFuPH t%‘a&ﬁe’s thpe ﬁﬁéduﬁfﬁ’%ﬁ‘%‘b‘t”or h|°r‘f§ 8&-t hBe RISy % the
not or, 1pr ovilde68S7 Niisdu e beade 1eabe | @ad tdrgezrponen thei dubleek dfo t he

annul ar 5%‘%2 dee PH &4 A& H}r S”Q'i\i?rpﬁ%f‘e{] £l 'E‘R%Sébﬁ.‘cw‘éghlaaré‘eﬁ””a|

conduit 13 i gresent in 1s central conduit 13 nust be
cl osed of LtoMidhki be capPiRAladedy dhat nbhoreo e e odr ithedTABH08 22 al so be

usgddas 1Ganakhgr pyaﬂe?pml wih@ tibiweea@ls ¢dves roimaly 3&W8hnb@da$iﬁCEed t]?
and driven hy ol e el ectromptof in irection q to that o
t he descrlabgdtﬁngof’ eWe?%"‘beressf‘@mtzd "8 3§ntf%ﬁ acor?d’tf’stllgf§ E E H®tor 2

must bel@ladoad of EmopthmatemkntAm fexadpbesof ke tpiagm vultehraxpalratrgﬂd i nI et

and axi al deleqtlﬁddasgt@{tg@odsan%hwae' Defbd: PThe TG GRS GYCkh@Qeof this
punp is simlar to he notor shown in fig. 1) wth the .exception

that the corfPes igohdnifedady nthend edisemonhathdeeth Yrfitaidd M ifidRd | s
sucked in dff amet Ha@ownsEder Of 1 e ri@usiengednbehout towd pingd dihrpaugls out | et

portsQint elovver ear 2 ng. par then, bec | et ports 9
and is punpet ﬁé”rgo I’egg vk v?gqehe)hcaﬁ"abrerﬁgrg g%, " (gnof1 tttr}’e |nr}oet ports 10

in the &bp@tmwm panted¥rihapattherf tté'@oweneuﬂeéletpmrt scap® |5 tagd

product i Ontﬁéjbt'J}:Q)raQOV?hEh§nPQpr§m aitihals LY the §6eue, surf@ce. The
rotation direction of the punp is shown 25 vvlth a curved arrow.
the concentrlc section of the wing deflector cams 5 must

therefore each have a certain minimum width.
When travelling in their extended position on the inner wall
30 surface of the housing 1, rollers 7 are pressed against the
space between said inner wall surface and the outer surface
2a of the rotor 2. To avoid pinching of rollers 7 between
said inner wall surface of the housing 1 and the downstream
leading sides 6b of the recesses 6 in the rotor 2, it is
35 advantageous to shape these downstream sides 6b such that
rollers 7 are in contact with them at the outer surface 2a
of the rotor 2. Likewise, to avoid pinching of rollers 7 be-

tween the rising part of the wing deflector cams 5 and the



Anot her exanple of a roller vane punp is shown in fig. 9. The construction
of this punp is simlar to that of the nmotor shown in fig. 3, vmthlglA? 002
exception of the central conduit 13 in the rotor 2 which has been om F%cq
In this pX¥Ho%24out 30 let ports 11 to the annulus 12 ouPETNEIF¥WEShousi ng
1 becone inlet ports 11' and the inPet ports 10 in the upper bearing part 4
becone outlet ports 10'. Yet another exanple of a roller vane punp is shown
in fig. 10. - The construction of this punp is simlar to that of the notor
35 shown in fig. 4 In this punp the outlet ports 9 in the |ower bearing
part 3 of "PREF4RIUSITAG InDet RS 9% of pBRtBeesSHTd & He threfopdFtd: 14 in the
rotor 2 becoi® dlutaln@bgpeii$ Stol4hapEh@ak OWeFa £Nh Ofu gdie c@ankiabsconduit 13 in
the rotor gcmsr{%tbe 19 7APR 20Q2 PGT/ NL98100598 WD 99/ 20904 . 8 _
closed of F i tHits "@AABET nert” RS1H%eF 1ahe Pp< San falc 8 BE Y TV En by a

rol | er vaseigpraditctaonsinbéorba lat tthat ocbse)sitfdce advarft agjeoustdbo use a
punp w thyaxi fl uicd | flyi | ge. to the a | us 5 outside
t he hougi %g I?L(,?Ahascogﬁg Lp%ﬁ{?r?%%r 19]?}1]9%%32%”%%(1%#%1% ?Irigf)d fégsucked in
t hrough theamnefieat ofothe Dollers He showdd beakdFrReparham tyficeh&éhhousing 1 and
i's punpedgbyrdhe HRkhebs ¢heidhddte Sharar so Bas e AL AW, qt aRArthel? in the
housing 1 and the fising part of the wing deflector cans 5 10 to the

annul us 12U%b%E sPUBI 3 He RBUSRSFOEOTALt the punps described above can be

adapt ed i bnstich embwayimbhas shewd ich rfagli 6nand fogat? arhd utdeer sed into the
cl ockwyge, dj to a kT tion e j ust e desired
val ue tl)?/ (Q,ﬁ%%g_iclnlg%?ﬁe@gc%gg& o]f'rt h(aae é‘l%élg'ﬁggngt %Eg'ogﬁig‘d{#}%g)la}rgr %\;ane
product i oRhBoYHte deflgcEpri ¢ams way ThesgesetiBEdPPBES t he qRNGcS, tihke shape
of the rishagb@ntharalsl BRgwpek ta®wfaddia i Bgadel beelosn cad mudig ghape of

t he recesses 6 andt t he s'gze ?% the rqllers 7, .ne ated to tma, di st.ance

bet ween t ASYi Ahet! \Er #86E%5¢ [P he® Htdialg tP SAd428°PRE Bul er’ SUr¥HdSe of the

rotor 2, mayuber optace sbd toibhug enal senokinst thvebgbfinbét eyertd As in the
ot or $.1 53k 80c b L AdIE NP nd2RET LRE ARANSG NG DUTREERRE Y DG glefd et or - cams

may he larger than two an e nunber_of 7 ers ma?)/_ arger or smaller
than six. t2311¢pndid trdoia Ahe ps 4 Hat ‘havérbéénblescribed in the
figures 1Yt3willl Be dhprkRianddlihébea i dditindidisorc e@trhet c @odist 9,P'i,nl0, 10

debouch in h nbers .8a, b at or near the.rising/falling part of the
g dot | ShBoFEE AT ] r O RS0 il Ao Rt BoeBE drStntuey
side of tlké A5ilbine Mmudmeanared for the drill bit is larger than the

20 amount required to drive the motor. If this is not the case,
the central conduit 13 can be omitted or blocked somewhere half-
way down the motor.

It will be appreciated that the motors may not only be used
for drilling or coring’purposes, but also to repair and clean

25 boreholes. Thus, the working fluid need not exclusively be
drilling mud but can also consist of other liquids such as
e.g. oil or water, of a gas/liquid mixture, or a gas such as
e.g. air.

Roller vane motors for drilling purposes as described above

30 can also be used as a production motor for driving a rotating
pump to produce fluids from a subterranean reservoir to the
ground surface. At its upstream side the housing 1 of the pro-
duction motor is then attached to a power fluid supply tube
that is connected with the ground surface. At its lower side the

35 housing 1 and the rotor 2 are attached to the housing and ro-
tor of a rotating pump. Power: fluid and produced fluids from a
subterranean reservoir are mixed and pumped to the ground sur-

face together through the annulus outside the power fluid sup-



30 Iy block these ports during rotati-on of the rotor Z) as a result of

whi ch the discharge/supply of drilling nmud tenporarily stops. This{gagppbgn
remedi ed b?g | ocating these ports partly or wholly behind the ed&g of the
rising/ faVPioMPhrt of the wing deflector cams 5. To mai REAMI8OBYht i nuous
connection wth the 35 chanbers 8a,b, (part of) the rising/falling part
must be shortened | engthwi se at the side concerned. This enbodinent is
shown schematically in fig. 1ZA for an inlet/outlet port 10, 10'. Each
connection can be w dened by creating additional 19 A PR 2002 WO 99/ 20904
- 9 _ PCTPNLI8PE0598t Bpaesh Beirad vEhECH s itfe Red@d 16f vRED cONCEtric part of
the w ng defdm@et arogam She Hover $16¢hesmicaldupeshownihe émigpdil2B for an

i nl et/out'Let art ﬁéQ An anal y is,?f the rotation grocess shows t hat

vi brat i on"8" 5t 381 ¥ Bnt & PaveTnd 181 T he? Yt I enky C8UERI O A" Y Fesul t of
hydr aul i ciphisieonheahbosing o ft dver @bk er , v@ey initoarss mand bel h&de iane punps

accordi ag t i ion,. n,rollers munt t riskpg f.0r run down
t he fal Fi ln%aodpat?lﬁSOPX\(?\AQIr‘lgpi(]"elfdlweE%tcgr ?gar?n;e, Ef'h"euqvaorl Eﬁgcﬁe?\?\egﬁg%hdeese rollers
and precethOmfiteg-akd fbt|ovialgmesltseis ehimlyes cengrpevenduihel becurrence

of too high preasntr ¢a Pes Wedh SUCCeRALNYef O Erondui® 3BaREsbegaeen these
rollers rmf)t be gntl nuouslé/ in connection with other liquid-filled spaces
in the motorsTh °§ M3 wWABht %40l 1 er is travelling on a rising or Falling

part of aRewhyer dehlecobbord e <amscliided 18kovdouwn alsel |ber ugetthas has
descenggd t f LOg pardy ;Qf W d tpr, GaM2 apda RSy J ust
reacheg tﬁ{)aﬂl)ér?si g'esznggé g(? t:rhl% ﬁ%&s’i Ege 1?3‘}6\?&:5} nmoment , Q? he vol ume of
t he chambkf Mt tdrdyepetiieand etihe keplelleetap@otoe Wt ecddingg tigr 8P~ 7 20 on
the insidpooftd he hdasi Bg dhéloBssdiGlhedeRbEAEE WNYIDIErese@ Lt hat ckhe

connecti o 1th the inlet port 10 on . said falli rt.can be.restricted to
t he dottegr%’h} nceoniu-ltAH:iFlla. “He g s ZUFSI ﬁgrcggsa‘%)(ﬁt%fefcé’r{d 6 t??é' rise on
t he risi ngnpaxampife @fwangudefvech axigdmi3uifutnher amt aiied dftuibe rotor 25

2 Wil gtsi g st Spd Old @howh PR P; § N& CABGERLRIsE r3EEL QM Ofe Hilke piinpY
defl ector .cam5, Wiile this hagpens) t he vol une between this roller 7 and
the preced®ngiTbla%ertorhehecbohltemtirr s of "t hk8wi hg ‘et ddt®or cam 5

decr eases ellyept i @ecuhsae thecoBnecs i odoha tbdan iastabl rebhed betaseen this

space and bl GHE Eds SERQN! 12 I & SITRdy AAGCRLEROCEPN L YL Of the
w ng deflector camb5, this volune can escape to the outl e port 9. Shoul d
this conné@ei dnbeabee Wrewumdsthreusll ewr kdfe pardisng par thef lever iasg -

defl ectzy iG@anparttHen e vh@hl 8kcdme MW Lt i rs2vel | kig ©8 phgpepncentric

part of the ng_defl ectpr .cam 5, ul d 35 have been pressed agai t he
downst rea ys}%@ B‘Bf{ﬁ"lts Vr‘é‘c&% 8343'&#?%? %%fbcr?'ﬁdhéhfowieﬁ %8?% ave cone
to a standstithk apper riesaditngofpatrhes; aphalt yt b evcrieasimeg opr:éssuper bet ween bot h

rollers. Thus, +fh ; £t Lsing/fal ] P oo ot
1D 091 30007 Pctp REsAfEELED Hypdne B8oULSLRG/{ @l 11 RATnet 2o oo

ground surface. Thé rotation direction of the pump is shown
25 with a curved arrow.
Another example of a roller vane pump is shown in fig. 9. The
construction of this pump is similar to that of the motor
shown in fig. 3, with the exception of the central conduit 13
in the rotor 2 which has been omitted. In this pump the out-
30 let ports 11 to the annulus 12 outside the housing 1 become
inlet ports 11' and the inlet ports 10 in the upper bearing
part 4 become outlet ports 10'.
Yet another example of a roller vane pump is shown in fig. 10.
The construction of this pump is similar to that of the motor
35 shown in fig. 4. In this pump the outlet ports 9 in the lower
bearing part 3 of the housing 1 become inlet ports 9'

and the inlet ports 14 in the rotor 2 become outlet ports 14°,

The lower end of the central conduit 13 in the rotor 2 must be



wi ng deflector camsS, in order to nmake connection with inlet/ outlet ports
1U, 10", 11, 11') does not have to occupy the full width of said 19 APR 2002
‘rising/falling part hut nust be extended to the nearby concentric part of
this wi wpeeodoact or cam 5, as shown 5 in fig. 14A for aPCTNLE¥WOPEt | et port
10, 10'. Wth inlet/outlet ports 11.14',17 in the housing 1) the solution of
probl enms with high/low pressure between rollers consists of w dening these
inlet/outlet ports 11,11',17 such that they occupy a sufficiently w de
section of the rising/falling 10 part of a wing deflector cam5, in

addi ti onckased ofdl inphbis odmhadsimesdrby concentric part. Alternatively, each
port camd@ e3PlyiaheURyi pb Oc 410 IRQY 18, ab-RALn COVES RAuR, SidRs pfosuch a wide
port. This solution is_schematically shown for inlet/outlet ports 11,11" in
fig. 14Biuctgon meEpr . phn gbheciafited Ithaf ® Wt aREI0US GASUEP @ P bl e to
sol ve t heiqw alxliens rofiid opn hé QhYddowWIpRe@SsuEEhd fped @lol @hevanReu hdé O3 or punps.

Wth iplet/autle rts.at or near the rising/, falling.part. of.a wn
dor 1 oct ot tibdes BheDBPUR i 8 Doty AreHhoin MLk ankl i AiRah bRt S, "ol

gr ooves ment,hdluiidi ng/ sat R&d | img hpanghot he heske wipoy tde®l'ectorheans 5. I n

roller Ve MeQhs gl pRHAPS §¥ tihd MGl QRt b €5 n P d $uhbetdhyi Brdhe rotor 2

t he above-nentioned provisions do not have to be nude. I.rn.tyhese not ors and

punps, tHetlaFscds vhat hhencharherss 82.8r andt ourlet infird scdrinddt BBewi th ot her

l'iquid-fhddsichg 1 AndSpAeesising haanbdr tae puAPp i Matoaf caakdsi nl et/ outl et

ports 6415 14':'h.e Vbt or. s azg QHP%)id?Ct or ior&%lito Ehe present invention may be
€s

0 nnulu n . .
used 110r vari ous b‘urﬁo W vari ous dfds: The drilli ng notors are not

only sui Abblthe grumgsi desngibed TomingaputbeahdapBéd fior awslh a way

cl eani ng{{20aid N9 daRdckREn P ESEM 4 d DHENL QB vEPEL #ES PV drfdl R 1ok R-SCOpE
drilling, coring and cl eaning/repairing apparatus wherein notors of the
present Fh¥®rtidiftdod deddFhair vette WL MsPrSds<ar Bf i34 i tdd 1% Ag) coring
and cl eanesglteé®pailien@®yappanaiilg tisé ngpedmd @IS t@k kbhec praseydr iarvention. 35
The prlgdgﬁgi om ot ovra"%nd RYTRS; &k en ot only suitable for oilfield use but
can al'So bé USed for prd’ﬁuci ng arin Ing water, for producing hot water in
geot her mah projrictay, way fasr dgsodiibehgf or dihe wettersi nthe nsimapopdr ati ons such
as for i RRLARESing lard ARR130G2 p WO 99t 20904, RGTIcNLEIBL 09598, 5411 § aGa ebr owncoal
m ni ng. TFeﬁ caﬂ tglfso he enpl %yed infirefigh 1n an% cool | ng terd

instal | af®i"8R§ 9 ‘?srheocregsﬁlsathf'ﬂ'BL%i?lbz%e"aé\dt‘ r TOFRET P n{ent § 61 S%cl udes
Wi thin ite sbtepéistmres dreg weenh tbel i tnands wafare prfodbet honsimgt hldrak i ons i n

Whi Ch JPLRES o DEE Ofu PHERS A (€ rBEGTERL hiy el I :@iGedSeH aRsyEl! as
met hods to produce water from.a subterranean reservoir to the ground

surface &r SP8°plinpr Ut et fert Frlsmsa‘sur f ace water reservoir using a notor
and/ or puspiaf théempt@sentalisovdanmt ith@. pumps described above the num-

ber of wing deflector-cams may be larger than two and the num-
ber of rollers may be larger or smaller than six.

25 In the motors and pumps that have been described in the figures
1, 3, 4, 8, 9, 10 and 11 the inlet and/or outlet ports 9,9',610,
10' debouch into the chambers 8a,b at or near the rising/fal-
ling part of the wing deflector cams 5. This has the disadvan-
tage that the upper or lower side of the rollers 7 temporari-

30 1y block these ports during rotation of the rotor 2, as a re-
sult of which the discharge/supply of drilling mud temporarily
stops. This can be remedied by locating these ports partly or
wholly behind the edge of the rising/falling part of the wing
deflector cams 3. To maintain a continuous connection with the

35 chambers Ba,b, (part of) the rising/falling part must be
shortened lengthwise at the side concerned. This embodiment is
shown schematically in fig. 12A for an inlet/outlet port 10,

10'. Each connection can be widened by creating additional



1 9 APR 2002 CLAIMS -12 1. A roller vane notor for drilling or coigqg
driven by nud, conprising a tubular housing wi th axial ends |ocate FZWZ
opposite S|des there being in between an inmaginary principal axis, and a
rotor thaWOWYBREs around this princgpal axis in a rotorP§@@%éWNﬁ§ide t he
housi ng, with an annul ar space betweén the rotor and the inner wall of the
housi ng, said housing being provided with a plurality of inwardly
projecting wing deflector cans that divide the annul ar space between the
rotor and the inner wall of the housing into chanbers, each w ng defl ector
cam havi ngpare ibsihigdpehe | iesickneder o€ pbe tcansendrfial Pany plarthe said rotor
bei ng prqv]trqgediewlrelatarpéwaﬂltmm reg@ﬁé.ﬁ&mqqt yednhalRngn t i Ci rcunference
of said rotor and extendééﬁhsubstantlally par al eI to the pr|n0|pal axi s,

each reces® HAFi Ag antst hetalPordl Pef that is displaceable from an

ext ended pOdid1gisi 8f Wohe€ hr d e irool |pelbcb§sl fhooantthatt wibthathen i nner wal | of
Lhe MOUP DL RWIPERaL o f5]d O AncTAMprt 8 P SSRGS POSLEL Ak 10 b Ch
the rolTét™ s 9 &ontac e]pf or cam Sard rolTer dividi ng

t he chanterdraultis ahhngnelpae'scsmeubwémbéplbmtvm mtiogwepnpreaskur e chamber

part, eache i yihedglumgSt 96 cSAMMPAWNE MR LhSERG: PRN twHdhatroliBssi Nward from
the inner wall of the_ housing and forces a Eagm nﬁbgrol ler fromits extended

posi ti on THY ithe rdeing: B Ho¥i t5Wh So¥AdtE At Phat Pins outward
towar ds tdef idiair \&ahb ofhé mmlmwamd ahé@a\srcalmsslamg pokter to nove
fromi gtracted S|t|ont way ds. i s ext ende i tj.an, t he
housi n&ga{ heé odf |ts°5>1<flél Pl %é:shaé' ?’rs? a?‘?ennst tzi‘ret \(()A'/ﬁ]ﬂﬁe rotor
and whereof tdre Wl(gu!smmgsavrw sb't)'t‘mfr" emcaleeémdgha@lbﬁ%cm ls@arkng part

for the rQQQWeerUHQEeb?QEIQQSp@&&@ ﬂgnéﬂﬁﬁ1m%ohggya¥ﬁal|ﬁﬂQ&1QE tRenrotor
space, the first beari nge)part near the fal rt of each w nqﬂjdeflect or

a
cam bei ng® P ovi et ibiER1ORE BP2GDT el'? i et mﬁ(SP?sg T ahtR e e foid 'B8Ar i ng

part nearisheravel Nihgpamnt aotieasty o ntp defrgepbor 6én beimg derfdeicded Wit h

one or,goLg outlet ports, so that nud passes through said chanbers in the
axi al éll‘eCtIOI’] fromthe inlet port in said first bearing part to the

outl et poFig-ih3kathpwsed@on@lbesr i nghparitas desgepdppef r9mneh skl 44 cl ai med
in claim parvher ei nvidpe de@lleetos PaAVHdeth Widd jastentsahe Condiiindifdat is
separ at ed frgmthe rgton sp q(':]e qnd réupﬁathme "I‘eer}gth of tlfemrotprtto provi de
a passage SFEF2ERe HritA NS P0Ed Tbef ieeR®t HEP"SAtEl 85dE F™E he! nolfsi ng.

. AYhy. AH ghamben pawle. %SNJStA(eAH tAGABO N X ABIk(Ohe, preceding roller 7
FGSTantay leq| Mrsr ebl o cad cta\lecaaU]u%aL%ahcaaL&@@J de&ae]acs%] Ga melea] saU ca] cal
ca] caJ calcajc: a}lca] cal calca]ca]calcalc Uéca ] ca
11 og8( &4&GBEREDE oF P2FRA A c'd]té‘atﬂ]hea]leéf al e c@]éa]léafeéuw] cal ca] ca
] ca] ca] ca]pcaa]tca]aaa])eaieﬁﬂma:]m] aa| aalecdbea¢cal od eal A/ /[ 223455H57777 7 HQOIOD

| [ LU \V/
cetcal s dt et d el e A Ry Ry B
]YpYitIYY\L?]\ﬁf&d %ﬁlﬂuplefgawuﬁé M4 ;lé %&d#%ﬁ%&ﬁl&ﬁd&f& q-.i'ﬂcqq]oqa]o@alﬁalﬂ ca] cau
caj Cal] CcalCca Cé} cay| Caj cal] C C calCa] CaU] Caj Calj Cal] Cca
3[?[ N[]8] 2 lJ“ngV] £rt f)&ﬂ' appens, the volume between
YpYqYYYYY& ]« upkflar Wi ah/ Ut e aﬂ & edi :fga]r@;a]lea] 6&] g Ced rccee]er]x?]é@a]gaa Ul/é( ajc al2J
Tober () < oot o Q%lln%ahﬁﬁl%ilé Aok T SRS SRS D) Y NSt TR bR () 2
, S) 10%<eKe&'“()h=fE {rees) eevBBRithed bR t(h)lszlsbasyl@wmﬁc()mgtlet
‘1(?) e l6a”l'z#g s‘;:llgg%?%al)l S S 05 ()= P& fosotng: (% ¢°”
0, - 0, 0@0 0,
. S) 109658& %“}Ctz‘?‘? “cady focy&“(l)“ Z@S‘?asca]‘k?ﬁ PeS 1! téele%lf} 991‘7'3 A09R ()- 4
lO%W& ()- &Sn&@n&m&ﬂgsrﬁhﬂwﬂmﬁl -Mai0 &@enjfﬁﬁMiﬂdtbQ'301@%HFﬂléing part

j:g ioégfj/ﬁ %9: j]lzﬁﬁ]k‘ Zt\oqi:)é\jvgf/é %6’1‘4%3 g‘g%&t(h)e rid Q%w]h%lcgl)i_s travel-
ling on the concentric part of the wing deflector cam 5, would

35 have been pressed against the downstream side 6b of its recess
6, after which the rotor 2 would have come to a standstill as
a result of the rapidly increasing pressure between both rol-

lers. Thus, the shortening of the rising/falling part of a
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ion of problems with high/low pressure between rollers con-

sists of widening these inlet/outlet ports 11,11',17 such that

they occupy a sufficiently wide section of the rising/falling

10 part of a wing deflector cam 5, in addition to a small part of

its nearby concentric part. Alternatively, each port can be

split up into two ports, that cover both sides of such a wide

This solution is schematically shown for inlet/outlet
ports 11,11' in fig. 14B,.

port.

15 It will be appreciated that other solutions are possible to

solve the problems of too high/low pressure in roller vane

motors or pumps. With inlet/outlet ports at or near the rising/

falling part of a wing deflector cam 5 a solution consists

for instance in making one or more grooves in the rising/fal-
20 ling part of these wing deflector cams 5.

In roller vane motors or pumps with inlet/outlet ports 14,14

in the rotor 2 the above-mentioned provisions do not have to

be made. In these motors and pumps, the spaces between rol-

lers 7 are at all times connected with other liquid-filled

25 spaces in the motor or pump by way of said inlet/outlet ports

14,147,

Motors and pumps according to the present invention may be
ugsed for various purposes with various [luids. The drilling

motors are not only suitable for drilling and coring but also

30 for well cleaning/repairing and the present invention includes

within its scope drilling, coring and cleaning/repairing appa-

ratus wherein motors of the present invention are used, as

well as methods of driving drilling, coring and cleaning/re-

pairing apparatus using motors of the present invention.

35 The production motor and pumps are not only suitable for oil-

field use but can also be used for producing drinking water,

for producing hot water in geothermal projects, or for produ-

cing drain water in mining operations such as for instance
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109 () - CERHOE @hch&@lﬂi@ water installations on offshore plat-
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RCRPngmgﬂwlwﬁéér production installations in which motors and/or

pumps of the present invention are used as well as methods

to produce water from a subterranean reservoir to the ground

surface or to pump up water from a surface water reservoir

using a motor and/or pump of the present invention,
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space between the rotor and the inner wall of the housing, said housing beihg provided with a
plurality of inwardly projecting wing deflector cams that divide the annular space between the
rotor and the inner wall of the housing into chambers, each wing deflector cam having a rising
part, a concentric part and a falling part, said rotor being provided with a plurality of recesses
located along the circumference of said rotor and extending substantially parallel to the principal
axis, each recess having a cylindrical roller that is displaceable from an extended position, in
which the roller is in contact with the inner wall of the housing between wing deflector cams, to
a retracted position, in which the roller is in contact with a wing deflector cam, said roller
dividing the chambers into a high-pressure chamber part and a lower-pressure chamber part, each
wing deflector cam having a rising part that runs inward from the inner wall of the housing and
forces a passing roller from its extended position into its retracted position, and a falling part that
runs outward towards the inner wall of the housing and allows a passing roller to move from its
retracted position towards its extended position, wherein the housing at one of its axial ends has
a first bearing part for the rotor, and wherein the housing at its other axial end has a second
bearing part for the rotor, which bearing parts determine the axial ends of the rotor space, the
first bearing part near the falling part of each wing deflector cam being provided with one or
more inlet ports, and the second bearing part near the rising part of each wing deflector cam
being provided with one or more outlet ports, so that mud passes through said chambers in the
axial direction from the inlet port in said first bearing part to the outlet ports in said second

bearing part.

2. A roller vane motor as claimed in claim 1, wherein the rotor is provided with a central
conduit that is separated from the rotor space and runs the length of the rotor to provide a

passage for the driving fluid between the axial ends of the housing.



