TI TLE OF THE | NVENTI ON Jet Motor and Method for

Provi ding Rotation in a Downhol e Tool CROSS- REFERENCE
TO RELATED APPLI CATIONS This application clains the
benefit of U S. Provisional Patent Application Nunmber
60/ 787,906 entitled, "Downhole Tool," filed on March
31, 2006, in the United States Patent and Trademark
O fice. STATEMENT REGARDI NG FEDERALLY SPONSCRED

RESEARCH OR DEVE ARRH . BACKGROUND OF
THE | NVENTI ON Filsfeﬂlf 0 FmEI nveErﬁ?g?]ﬁ The present

JetMiten bnd Meathodf@ProvidignRoadtiohdn a Diewalisleeradli | | i ng
and cl eani n% Ball_:‘J%par atus. More s&eci fically, the
i nvent i GROSS-RIEFERIENCET @ Righ ATERhAPREASATIONS f or
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NulRBeA 6O 84906 Jif1ddS SDRwINE Gdbi T Hiby oﬁfmfc@ 8§11 3006, in the
bits is khown in the art as deséribed in the

United Baésigpteht@ndPEtdemark Office. Pat ent No. 1, 727, 276,
i ssued Diehl on_Septenber 1929, discloses a
n
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rotating at a the drill bit
engages a hardﬁ%@lﬂ%m?m%d t he body

NocAapblieghl@nd rotate at the speed of the body portion.
U.S. Patent 1,860,214, issued to Yeaman on My 24,
1932, di scl oSBACKGROUMNRIOE IHE INVENTIONdri [ | bit

Wi t st _passages through the bit body for the

esc@ﬁ@f(@ﬁf’:%\é%%ﬁoﬁg fluid. U S. Patent 3,133,603,

i's 3 i i 1 -

i SRRk RN (Blat S nibenB WK ManbREbilling and gleaning
apparatis)t dowel spevifivalie, thehiavehtiodis dieécedipol mbtoridtdedppatatus

turbine in order to rotate the drill bit. U S. Patent
for 3clganinggout pradpstionotubingr for drilling el @edopey vedls and like

app]'i%Ztlilonsqi scl oses

Description of the Related Art.

The use of hydraulically driven drill bits is known in the art as described in
the following U.S. Patents.

U.S. Patent No. 1,727,276, issued to Diehl on September 3, 1929, discloses
a drill bit rotating at onc speed and a body portion rotating at a second lower
speed. Once the drill bit engages a hard formation the drill bit and the body
combine and rotate at the speed of the body portion.

U.S. Patent 1,860,214, issued to Yeaman on May 24, 1932, discloses a
hydraulically rotating drill bit with exhaust passages through the bit body for the
escape of impelling fluid.

U.S. Patent 3,133,603, issued to Lagacherie, et al on May 19, 1964,
discloses a fluid driven-bit wherein fluid passes over an internal turbine. The fluid
acts upon the internal turbine in order to rotate the drill bit.

U.S. Patent 3,844,362, issued to Elbert, et al on October 29, 1974, discloses
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1 a device for boring holes conprising a body having a
front end and a rear end wherein forward drive neans
are provided at the rear end for receiving pressurized
fluid. A boring head is rotatably nmounted in the body
and projects fromthe front end of the body. Passages
direct fluid fromthe boring head to inpart torque to
the boring head. U S. Patents 4,440, 242 and
sl waYag t 0 [
2 IR of Porak RUBEC R RERE ¢ bpg? baPgl HRK (epdnd, 364k end
wheepaforivasd tdve nganoze previded ac thcorknendforceddiving preserized
and passages discharging radially to generate torque
fluido rA bogingihiead is tptafabbamennted inghe bady and prejgcts drare ¢he front

end ipERedhr Easstiprs B 4 el BB iy 11D b bR co he

bo h&gice applied to internal helical vanes. U S
Pat ent 5, 385,407, issued to De Lucia on January 31,
1993.S. dasniod 440242t adl 4,629,040, tshuaktosatmicitsetvih emeApril 3,

A5 S350 B kol SR B St St
A Ry RS2 0 FELBRGR g o

rotfifomat e rotation by internal vanes. The prior art does
not di scl ose a downhol e not or cai%abl e of generatin

C i 19
r ot @eS. dtedgntahd 01,81 bstssuet gud-ashtior raad vl yZ, ebdBn dlisedoses a
Nnogzles in cooperation.w a, .contraql sl|leeve., The
g ol seAERR, Prossisdl But 4 Hbite GGy uatffiloby foree
apped 96 NREALI RQljca3valsf | cant torque utilizing a fluid
conprising either aliquid or a gas. It is a further
obj B Pafent B3 85t 4)¥e idsued ve el lowcid ondaowirg S 1a 1895ndistieses a

ﬂril,lin and cleaning tool having a plurality of .
tooh Bavingdhisecerapnywhetein unigank #apsanited éo thomr thypugly orifices

to IBRBR B Rl enc 1 nvent i on compri s6s & | et

nmotgrs. dayuh el 20,00, idshad t6 Markiei on February 18, 2003, discloses a
fluid-driven tool wherein pressurized fluid is used to create rotation by internal
vanes.

The prior art does not disclose a downhole motor capable of generating
rotational and thrust torque with radially-extending nozzles in cooperation with a
control sleeve.

The prior art does not disclose a downhole motor capable of generating
significant torque utilizing a fluid comprising either a liquid or a gas.

It is a further object of the present invention to provide a downhole drilling
and cleaning tool having a plurality of nozzles providing rotational and forward
thrust in cooperation with a control sleeve.

BRIEF SUMMARY OF THE INVENTION

The present invention comprises a jet motor downhole tool that can be

utilized to drill or to clean a well bore or fubing associated therewith, The jet

2



utilized to drill or to clean a well bore or tubing

associ ated therewith. The jet 2 notor includes a

not or conprising drive nozzles at a power shaft

generating rotational torque acting in cooperation

with a control sleeve. The jet notor connects to an

upper nenber that is in fluid communication with the

source of drilling or cleaning fluid. Drilling or

eant f r E]%‘f(! .

mogdgv\gllra is g\fdt %ﬁ?gngﬁﬁg{ SggnngFllgj‘z%%gaétra I a gﬁlrec ﬁé%&tlng
rotaftiemah QaﬂjueSadtmg e coopératibedwith aroattbhlkicangl €The jet motor

obtusely to provide downward force. The power shaft
conngetgttesin HPIPfé’I membat thatds de rﬂulélcomréweatscga@@ﬂn theagpurce of

h trol . di
i RRUSR T, AP0 bunl B BoBElt ChRt fsp moais
in ﬁhé%v&eﬁ‘%haﬂ%@élﬂ% g&?eré’l i Qlradiaf ﬁi{'@ctﬁﬁpl the n89%§ may be
shaft define a blin annu ar space, closed at th
orierppdat emdxmhdngleevbtasely e plrmwde demdvtand dbtcow Tlheupdwer shaft

di schar]g O her feat gres and dvant ages of the
rotates, dh relgHoRite senfa@p FEYR SP3SS ﬁr%t PV #&ft the control

G HASSE B 8P PO B o e

noz‘ill@Ur Thd doatrd] Sledee \ndWhefpdvia iRt a8y a dlidd @nnular space,
present invention fully assenbled. Figure 2 is a

clogrik atithe uppgsiendead\ipew abthet lhevqr end tmalbow fluid discharga i s
3B is

o PRIER T4 tes a0 B 2t by the invstionoul READPwReDt from the
foll%W1ﬁ$ defkiptioh] t@l%ra%cj&ﬁg?é%ﬁ‘% g§ Eﬁ&t e T{ﬂ&i’\élg%,g he

powef shaft of the pl ane
Fi gure 2. FBIgIEI%DESCRIHTaS@Ns@FSH&EDIhAW@Sv of the
jet_notor taken along axis A-Ain t%ure 1 and
t hriggywe dnie asidee vicay Atdbe et gugter A the present invention fully
sectional view of the drill bit taken along |line
ass%kﬁ%ﬁ. in Figure 4. Figure 4B is a cross-sectional

Vi eMgife 2% ApdrabNStplyGedribRdiMBajetdhotbhe drill bit.
Figure 3A is a perspective view of the drill bit.

Figure 3B is a perspective view of an alternative embodiment of the drill
bit.

Figure 3C is a cross-sectional view of the power shaft of the jet motor taken
along plane 3C in Figure 2.

Figure 4 is a cross-sectional view of the jet motor taken along axis A-A in
Figure 1 and through the drive nozzles.

Figure 4A is a cross-sectional view of the drill bit taken along line 4A-4A
in Figure 4.

Figure 4B is a cross-sectional view of an alternative embodiment of the
drill bit.

Figure 5 is a cross-sectional view of an alternative embodiment of the jet

motor.,



Figure 5 is a cross-sectional view of an alternative
enbodi nent of the jet notor. 3 DESCRI PTI ON OF THE

| NVENTI ON Referring to Fig. 1, the exterior of the
present invention 10 generally conprises a drill bit
20, control sleeve 12, and upper subassenbly 16 havi ng
a comon central |ongitudinal axis AA As used
herein, "upper” will refer to the direction of upper

end 80 of uppg¢ygp @%ﬁfﬁ NEPORects to a
drill string or S%u I ng notwgﬁgm . As uglgd her ei n,
" | oRefetring [tb Figf €, the étteriok o€ ahe opresint tiheestiod 110f gexerally

18 of drill bit 20. Referrina to Fig. 2, drill bit 20
comprisgsrie el Yit 20¢ |cenal slgpynddi and vppersuhassemblyt 16 aving a

L Qn,. 24. Channel 22 extends inwardly of
co@ﬁ%ﬂﬁgﬁmgggﬁﬁ%ﬁ%%nd 24. In an exenplary
enbgg *uﬁ&ﬂherehﬂr‘lﬁﬁ LGl ISreRir QY HEE dirfdtida\6F uppek @hd %g4of upper

surface of dri it 20 proximate connection end
subasyenily elfd grht conness tto andtitl dthing adeblngnarot chonedt ohs used

23 ower. shaft assenbly 36. In. exenpl ary. .
her@%giﬂ“?%\ﬁ%ﬂlaﬁfer fo fedireziibn ph the Bl Tac Sk G B A0- o

roc Loy at4d On.: @S I: LBl Q. 1

W R L8 ARG A€ Blgally 8 Boscfeutpdrigal gructure
withl atf 8pér Yopfiectiodechd 24. SERihrel 281 &kterdl. infardi§ast bR from

rotation nozzle 26 is disposed in cylinder wall 27 of
corgpertion ignd 2420In pa exemplanyptrabgdierepbdthreadingais pewsded: o the
. rotatj nozzl.es 26 are pravided. Rotatio zzl es, 26
intGrfs” SSLE. OOtk bt PBAGEED SORBOTHATe PGy 2 Shfmdhreaded
corfc@bn tthirdddeRilbwéPc i el |29"&ffgo?!}e?| shafP¥ssehdiy ggannel

22 to the exterior of bit 20. Referring to Figs. 4 and

4A Inr ot exéroplampzmbedi@étedal hibfaeeadd sxiestubdd to Avoesi Aldock

e each di sposed generally perpendicularly to axis
contiguraaanfpbFionHa FiE ot At AN THUSYA S0l Dirice A8 A comprised

' Lal 0. ak:| oyl ui d expul sion from
Of%%?gﬁétg%f%gg%% a%))ré%évr}l ¢ ‘Potational thrust in a desired

di r &cldadnonSpeaiibh @akiig.2d Redigmaed il cyihderewah 2xos dMY bit
with respect to a plane, as depicted by 4A-4A in Fig.

20.4 In passsiemplatyherobgdiment at Agust tao iratasion orozales rdngre2rovided.
Ro%%/iloilgr?o??k\gﬁié ar2e7ini Aufd 8ct)r%n{ur1]1iéalgﬁ)n {tﬁftﬁera rir?t%ri%} ¢ gIt]Iiie? 2 of
drill bit 20 and allow fluid flow from channel 22 to the exterior of bit 20.

Referring to Figs. 4 and 4A, rotation nozzles 26 each have an axis NN.
Axes NN are each disposed generally perpendicularly to axis AA. Axes NN of the
rotation nozzles 26 are each oriented radially to allow fluid expulsion from nozzles
26 to provide rotational thrust in a desired direction. Specifically, the angle N° of
each axis NN with respect to a plane, as depicted by 4A-4A in Fig. 4, passing
through axis AA and interior opening 29 of cylinder wall 27 is acute in the
preferred direction of rotation.

Referring to Fig. 4B, in an alternative embodiment, axes NN of rotation
nozzles 26 are each oriented angularly with respect to axis AA, the angle being
acute in the direction of open connection end 24 of drill bit 20 and obtuse with
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Referring to Fig. 4B, in an alternative enbodi nent,
axes NN of rotation nozzles 26 are each oriented
angularly with respect to axis AA, the angle being
acute in the direction of open connection end 24 of
drill bit 20 and obtuse with 4 respect to the
direction of the drill bit face 18. Accordingly,
rotati on nozzles 26 may each be oriented rearward

res%é&%%@ 5!%’39?&9 bFfhe gﬁu%’ﬂ Face 1 At Atcg%dﬁr%g tothtion nozzles 26

each rotation nozzle

ma@rdaehtiRl bhented\repritt deord 4 plarer fornidd o sdxid oM ak [thé dnterior
escapi ng through rotati on nozzles 26. In an

opeiing 2Rl eashantaivnniarzle 26z Aush arentationemel myevide a forward
t AA at th
thrﬁ]ﬂltf&%g&‘ %éﬁpﬁ’@ 15@”@?‘ r@%&pnﬁ@z%eg)ﬁlég to Sr ovi Se a
forpagd élﬂ%h&h‘i?vef érﬂﬁgcflihizé'ng éé‘z‘l‘ék' g hiy e bréoéﬁ%rgéd Aom a

Referring to Fi 4, cutting nozzl
plape avideldtoi a)usbJAtA bathe ibferior Opthing®NoizedchmozBledl et lrowde a
fluid conmuni cation with interior channel 22 of drill
forypagd thypst rm@fhlk%sc‘@pnt&fbmug@ n0gzlesdé. 28 may be

S RRP R Rids s hidambliBoeoohel os 3l pRMA ibifct 1s.

Cuftﬁfgcﬁﬁzz&!@CQS MRSheRiid @@ﬁ]ﬁ:{dﬁéeﬁfdn&bﬁh R of él@iﬁn@l 22 foR @Bl bit
18." Control sleeve 12 is generally conposed of

20.ellba gaesedf cytting dozzlas 28 amayebe obenlyd paiallel svigh wes./AA or at an
hannel, ] t here hr ou Sl eeve channel
?ﬂ%rﬂxé%l @ léﬂg%camg 8?453 bg prijl % CubtH}®; EQ?FeS and

waéﬁegqggse]xﬁaﬂe l%ra‘?r%degﬁ&n‘%d ﬂcéﬁ%ead' ng 19 at its upper

for rea onnectron to threaded | ower end

42 Qbntuplpsiceveslb asgeatehdlly démpdipdedt sblaageodcyliddrica barrel
(gbow ded with threading 82 at its end 80 to allow
bodenivitht # sleave ehamoel 11 7spassing dheretispugh. ( ndecehehmnnel 17 is

. hrea connections are conmonly practiced.
On%ttggfgﬂnﬁgﬁ’@s RiAOntroI sl eeve 12, after installation on
a drifelrisd td Mg, Of ctdth%l‘glee’vé‘ lansaprBWﬂ@Q wWigP 'tlh‘e@dﬁngnw at its

relation to the dri string or tubing. Referring t
upprgend B2arfdr 4hrq;admér cothttuomsme tirkydegib lowed epidc d2dof upper

sty R o B el iS5 B3n HaLbin g s nd
80 gﬁ?hl?)nlwg kﬂ@@ﬁécﬁ%n%& a dhSRRl 38 nfifls YRBEERIVIEYS Such threaded
connections are commonly practiced. Accordingly, control sleeve 12, after
installation on a drill string or tubing, is in a fixed position in relation to the drifl
string or fubing.

Referring to Figs. 2 and 4, power shaft assembly 36 is depicted. Power
shaft assembly 36 includes power shaft 30, lower radial bearing 46, thrust bushing
48, upper radial bearing 44, retainer 38 and upper thrust bushing 70.

Power shaft 30 comprises a hollow cylinder structure having an internal
channel 66 aligned with axis AA. Internal channel 66 allows fluid communication
from a drill string or tube (not shown) to channel 22 of drill bit 20,

Power shaft 30 is constructed and sized to rotate within control sleeve 12
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Power shaft 30 conprises a hollow cylinder structure
having an internal channel 66 aligned with axis AA
Internal channel 66 allows fluid conmunication froma
drill string or tube (not shown) to channel 22 of

drill bit 20. Power shaft 30 is constructed and sized
to rotate within control sleeve 12 5 with | ower

radi al bearing 46 and upper radi al bearing 44

AR I 0y o

As <inidlf it 20 is finédiy aithclgel oagovar sheft 30| dﬁlltb@t ZIDEIM pbwer shaft 30
sl eeve 12. Thrust bushi ng 48 extends i nternedi ate
rotatepgetherdnaelatienite peptnd slaeyedgper radi al bearing 44.

ot ERRRG Uit o B o TRl By 46 anc prer

radg{lb@g,\@@g;mhaft 30. Retainer nut 38 is provided with
an internal threading 39 to attach to correspondi ng
t hr Aastianger8intHRoisi predided orppower st 80 Bﬁtet‘mediateailpsper radial

cAr Tt APBOT GIKhoM & DRtEr 33Tl Ketaies ?3%6@ tsvided with
an @ﬁtwﬁ{al Sﬁ?&aﬁgﬁ% 39Ng, ﬁﬁgéﬂ gléa ?r% o?ﬁqﬁ rﬁ%'ﬁuﬁeﬁ 1ﬁ1 ?f’sgg'o%i%’ed on

47 ( upper

poxﬁ&n.tsha)ﬂ’t 30 agveetdia, r:ﬁhﬂ}ﬂbgzﬁﬁn%S 4angh@ntb @dothrh@Welishing 48
radial bearing 46 define a blind annul ar space 55

int¢rmegiate tétainer ant 38 iaod ashofilder 68dropowerosheft 3hand sisgulder 68
a%lgrer rface 34&,01‘ troI%rSI eeve 12, blind

on 4 ea%%eenﬂﬂ tg" WPPERRTIOBAd 45 defined by
endpéﬁfloghahog@rc éﬁfyl Aleche QP BiSbf18er2HHE! aﬁn‘@%gh%%r()f ﬁ)%ve‘i’fradlal
control sleeve 1 n an alternative e

beanimguit@rdesieal a bhint asinalun)spaey SEeinpermedibiel exadnoer@rﬁzﬁem of

| oner radial bearing 46 to define the upger end 45 of
powgmthadl 3¢ gad énnewurf%ﬁ e 3ArRfi eontiph sleewy 184 bbnd appulag space 55

RS i S LA BEASE ISP AU sy B LS vt

Gggxbmﬁtﬂs(dyv@qgh wall 31 of power shaft 30. In an
exenpl ary enbodi nent, at |east two drive nozzles 52

ar dm&lt@a@tlmb@ﬂlmmt mmrarmalar sedl (obt gower) miabe padvided
5 are i ni cat i

at (?qqlt é(?e Hg?z\é%r:%ﬁig} hegrigg Qlégi{ﬂecae £ upper enc? QS (ﬂd annuﬁar space

55. An annular opening 54 of annular space 55 is defined intermediate control
sleeve 12 and power shaft 30.

At least one drive nozzle 52 extends through wall 31 of power shaft 30. In
an exemplary embodiment, at least two drive nozzles 52 are provided spaced
within wall 31 of power shaft 30. Drive nozzles 52 are in fluid communication
with the internal channel 66 of power shaft 30.

Drive nozzles 52 are located intermediate annular opening 54 of annular
space 55 and upper end 45 of lower radial bearing 46. Drive nozzles 52 allow
fluid flow from channel 66 to annular space 55.

Drive nozzles 52 each have an axis DD, as scen in Fig. 3C. Axes DD are
each oriented angularly with respect to axis AA, the angle being acute in the
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Drive nozzles 52 are | ocated internedi ate annul ar

openi ng 54 of annular space 55 and upper end 45 of

| oner radial bearing 46. Drive nozzles 52 allow fluid

flow fromchannel 66 to annul ar space 55. Drive

nozzl es 52 each have an axis DD, as seen in Fig. 3C

Axes DD are each oriented angularly with respect to

axis AA the angle being acute in the 6 direction of
dirdéBAT o AipBOCRE P WP AN {ha0 30Nch ORIHES WithNrdsBERCHS the

to the rection of I%he t hreaded | ower connectofr 23.
diredticardadfi thg lthreaded leverozminestob23ar Accordmiglyrdrerd pakzzles 52 are

rearward from_a_ plane normal to axis AA at the, .
each prieptedy reaend {0 m 2 plane agenalifeAxisAgpat tygdpterior opening 57

of eh Al 2 MU iR QB L Bt Bl el igrescaping

thréeBsnd2Rlegfs2t he drive nozzles 52 are each angl ed
radially to allow fluid expulsion fromnozzles 52 to
pr RefdeingtaFipniC, whesuBD iof the dtesi nedklel p2care mach angled
Speci fically,,the angle D of eagh axis. DD with .
radially fecillope ilid SRIEOR XU MSZEF Gagh BIRY e ARtAGodaL frpgt in a
| 3: 314 [ ' 0 j o : [
G i0h, NI BRI T U8B LRk o

plati®@paisimpnthrazgtl £d8s 207 and sBift welldlz 21 @seridrdbpenihg 57 is acute in
depicted. In an alternative enbodi nent, not shown,
relasiontte theplape provi ded without nozzles to achieve the

{ it the ooy BbRgetlisndR, Sl Bofle 28 afi¥ nozzles
52 5 QEAQEG"0F 5h Bterdrioe cAiboUAnR? Abiehow? polid Bl be provided

surface 34 of control sleeve 12 is spacé rom
withodtetdzites tordchoyeIBe absulisoniethe shednticd®0. The @rimxipdes taogzht in

.separation.is gap 49. In operation, fluid forced.
this; YRR IBRIE FHE DerimHSRs Ingeey @t wogaiin %%Zf%r%ﬂ@hg'aw pezzles

nozzl es 52. Upon inpinging inner surface 34, a
‘reactive force is incurred, thereby enhancing the

r otfahéosureice JaoyREomiAfslecs 12119 spRciXBOBI @ttyrior surface 33 of
enbodi ment, gap 49 is in the range of 0.0381 cmto

povgerosteft 3@m e extsnt obsepap@on) isf gap 49t obl operatiog, Huid forced
R BIBAS5c 7 BB o N 37 i e
innéS sfadel®4, a reactive force is incurred, thereby enhancing the rotation of
power shaft 30.

In an exemplary embodiment, gap 49 is in the range of 0.0381 cm to 0.0762
cm (0.015” to 0.030™) for a tool having a nominal diameter in the range of 3.175
cm to 4.445 cm (1.25” to 1.75%). In an exemplary embodiment, gap 49 is in the
range of (.508 cm to 0.635 cm (0.20” to 0.25”) for a tool having a nominal
diameter in the range of 10.4775 cm to 12.065 cm (4.125” to 4.75”). Generally,
gap 49 is effective in a range of ratios of gap 49 to nominal diameter of the control
sleeve 12 (gap: sleeve diameter) as follows: Ratio of 1:125 to ratio of 1:17.
Depending on various application requirements, including the fluid used, nozzle
size, pressure and other factors, ratios outside the foregoing range may be
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range of 0.508 cmto 0.635 cm (0.20" to 0.25") for a

tool having a nomnal dianeter in the range of

10.4775 cmto 12.065 cm (4.125" to 4.75"). Cenerally,

gap 49 is effective in a range of ratios of gap 49 to

nom nal di aneter of the control sleeve 12 (gap:

sl eeve dianeter) as follows: Ratio of 1:125 to ratio

of 1:17. Depending on various application
pre?&pé&_renents, including the fluid used, nozzle size,

pressure and other factors, ratios outside the

f or Refeimingg t@rKigs. Deandod, ugpar sitesseably Refeenprisgs taogenerally

Figs.2 and 4, upper subassenbly 16 conprises a .
holin evlindsical hody b lchavingai eannepldes thyeading8gios connecting to a

arif SRARE L RS “bRBe) ahishipbe AR B b Tesaghisagine 42
forC@dﬁﬁﬁ:%ﬁhggtot Boopst BRede 11 b GaRcCilbi@ tes@RALr 00,  Upper
sl eeve 12 at control sleeve threading 19. Upper

subssdemsisg bl incli@es arcinjeresr dannelt’® dlggnedivaitinakis 22Aal i gned
bR GHER SR 96 TP SrPeR eSS K Pudskccsin wbe
I 0 T 1
96 FANGE B IR BET] HEE 5P el TR0 BRAE A0S dfreer

diahfetd @yh dest 4R Petuditefaittieg haag64d prdedae R retdhaibé Agad 41
nut 86 and a shoul der 87 provided in upper subassenbly

betwen rR@inihgingg Sduande, shoulster Hdaprovidesn vppss spbasrembidg 16.
.conti nuous .t ube ,channel .95 | i.gned wi.th axi .
RoGUIRE b On ORIl Bih AR FharelfF Sasiifgugih pije Channel 95
. ) n . |
O AN ARG By 830 QRN e
corarbtion heitternaingomiecimg thrbalifg 83 prowtied nedppan spbassembly 16.
by _the retajning _nut 86 and shoul der 87. Injection,,
t ubl! 9% exemplagy empqdiinghie BTN FIHCI6 AnTetadEs IR dusition by

of . & r [ f fI .
e 5580 BpuRBHE, L fpP Bk WPREL 1 e ghoys o
AMirddéhémdbnt 68theirof€ilon®F paiwer kBaft 30RAd vpPer Sbasnitiliy Ust

bushing 70 is provided to provide a bearing surface

i nt Pppedsuiassemippeit isupray ith pecindriselvinset R fat its lower
end 3 PR gk 10 SRR taro i e ahie S e Redinte
s sty USEAIBEEUER ShoiIg e R iy 70
additionally encloses and provides radial support for tube 40.

Tube 40 extends past the lower end 62 of upper subassembly 16 into the
channel 66 of power shaft 30.

The interior surface 71 of thrust bushing 70 is sized and constructed to
encircle the exterior surface 43 of tube 40 but to allow rotation between the
surfaces. Thrust bushing 70 further contains a flange 74 extending radially
outward. Flange 74 is received between the lower end 62 of upper subassembly
16 and upper end 60 of power shaft 30. Thrust bushing 70 includes a cylindrical
inset 78 to receive a segment of power shaft 30 at the upper end 60 of power shaft

30. Cylindrical inset 78 is sized and constructed to slidably receive end 60 of
8



The interior surface 71 of thrust bushing 70 is sized
and constructed to encircle the exterior surface 43
of tube 40 but to allow rotation between the
surfaces. Thrust bushing 70 further contains a fl ange
74 extending radially outward. Flange 74 is received
between the | ower end 62 of upper subassenbly 16 and
upper end 60 of power shaft 30. Thrust bushing 70
efp a cylindrical inset 78 to receive a segnment
p°*§F%%§ér "shaft 30 at the upper end 60 of power shaft

30. Ty diankterc of outegedurfa8eidd of igdctiond tuten3 risigprefdrabdy only
slidably receive end 60 of 8 power shaft 30, The

slightlanamaller gham theediametaraefechpgnel 66 gflewindieciinn wbei3d to be
. abl ht | |ler than the dianet f
st R ed L PhdmeR6 ) ot on tube 30 to be. ol dably
I eCRi MPkenh1GRAABdiRRAL bf‘t}ﬁrbr%é’éjmﬂl@e"nlﬁoﬁ”ﬁfé%j&ﬂbn @libe 96

the present 1 rivention, the injection tube 9
withubmbeaatdil ¥Dhivdug agmdtlv\mdihl’thamhb walhtwill Ienpaml $hghtl|y| when an

o R3S e s BT ERALLT AP e s 5
e

90 bh@ thdinirioR susted 98 ef PSweif sHaeVEY thabaéfinedQhiahaél abef i nes
channel 66. In an exenp Iarg enbodi nent, the tube wall
7

90 Imalpreaennphmywrmbﬂchmm ghe tulie sl %@ dxiprentided meith a slight
| ower. end eal in of t 90 d. .
oy iR g low g SRLEL (oe) enaRce, S G5 Wl e dnterior
tgy f iV
surgaébgn%nt ) f’é‘f'fé;detﬁ%rte lé«fi:gﬂjﬁ’td; ﬁgu rmgl%e% Hﬁﬁvarﬁgj from the tube
walRagecastheniint Béréds fi xedly attached to the dr| II bi t

20. Power shaft asse 36 is rotatable with
contly BINHRBE e ntzwemslwrl’ﬁ #gemhhnd® & 1§‘1?fﬂbfé1ft96hf?dst0 the drill bit

20.¢p} gfr’ 55;%‘”‘3? R9VSe 18 18lkat0 PR CORA' 18LREYS 1R piind

t & preésent 1nven

&:asgalae@l 559 @efﬂ’fe'd' Hetweéd poMgeodhaftUitRad@intEd1 QWeve 15,
| ui

(drilling fluid or gas) is introduced into the
dr i Id optmating, m qutbe 18t oﬂeheepmsa@tdlqmeeaglm rie sftaghess fypedrill

s B St o a6 QR0 bl S ]t O o e
drig(nég\"&% %)1: tﬁh%@ lég Ei%tzeﬁﬁin\ég éﬁ@#ﬁt&; r%ésg?ééfs‘%ﬂgﬁ@d RO % 8§id%Brcing
the fluid through ahgned channels 72, 95, 66 and 22. The fluid is forced through
drive nozzles 52, rotation nozzles 26 and cutting nozzles 28. The pressure from
the fluid in channels 66 and 22 is greater than the ambient downhole pressure.
Differential pressure at rotation nozzles 26 and drive nozzles 52 create rotational
torque on the drill bit 20 and power shaft 30.

Importantly, the proximity of inner surface 34 of control sleeve 12 provides
a surface that is stationary relative to power shaft 30. The expansive force of the
fluid escaping drive nozzles 52 impinging surface 34 enhance the rotational torque
on power shaft 30.

Gap 49 may be determined to provide desired reactive force of fluid
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the fluid in channels 66 and 22 is greater than the

anbi ent downhol e pressure. D fferential pressure at

rotation nozzles 26 and drive nozzles 52 create

rotational torque on the drill bit 20 and power shaft

30. Inmportantly, the proximty of inner surface 34 of

control sleeve 12 provides a surface that is

stationary relative to power shaft 30. The expansive
exjePeAFhheh 'Eff'iv]pfrlo%%s %?9@91‘115&9 sglﬁfalf@ 3ﬂplznzé<ﬁﬁ'fié:?, the force of the

| mpI ngl né surtace 34 enhance the rotational torque on
driPimgefiuid iadyt bSthan{papatdd imeyddneo dehigsinths ebiruspoprhewdriling fluid

desired reactive force of fluid 9 expelled through

againgtybe pleove waessurface Mndwougly thgcsivenozple g theretoncontypdling
f f.the drilling fluid . i pul at ed i
P e f SR e ST 8T P o "

agapBshe ¥R eShERIR 5206 188HER R R lediBicOlShiA R S4db] MRnular
nozzl e 52 thereby controlling the rotation of the

spase Vi arxhapperItdadie flid fdrded outi af dive AszAleseS2is fmced out of
nQzzl 52 are | ocated i nternedi ate openi ng 54 of )
ODEHRgI _§‘f§ Hgpelse ‘B’S‘tléﬂﬂgﬁ ORThIER lar Spfe _%ér dgd piaventing
acc%#xﬂﬁt%&?of‘@ s98 aﬁ&ul’a?s fLaad out of opening 54,
8 Yy Wa

ereby cont1 nual I'ng annul ar space 55 and

pr ep%pts' ﬁgpic@cgm Riltepation elengabiyi smbodianetid| wherehadeur drive
55. Fig. depicts an alternative exenplary enbodi nment

nozghesr 81 aref logated rinvgoweroshafte30 B ozdes to dacreass tba apwwat of fluid
ft.30 i der to | fluid .

xS PR B v SR 32, T Bl O ] Jrmited o

sﬁ&e%&&?%aieﬁgo@s@ym WithAleSYect ith WatR StRRP %1104 nozzles

pairs th res each other. Drive nozzles 5
52 ey Atsbe hituased apmadetaicgiyer in @ tgmbination afivhe two.
conbi nation of the two. In an exenplary enbodi.nent, an
appHodt FEaeplgnsembodignedd, o eprygBEAate fRy, Bich aspifrpgey nay be
utiﬁ?e% fa:fswch% qﬁﬁi(!l u edi-qﬁ% ¢ ! TG io?lf o.tfhﬁlep;)?és%ﬂ{ inention,
'mvention, ~partircularly € construction of Tnjection

pattidbRridethe fstthdtioresPatstth amRaRhllid0y withP@ansion capability
application of appropriate fluid pressure in tube _
up@happliiatios of agprdpeiatemluid prcssurefn sxreectiapnelsQfy fogethes 3vith fit

R T
UKL IBR A ST AT TS o

wal Th®8xemplary embodiment providing a flared lower end 64 of tube wall 90
provides an effective seal at interior surface 93 as internal fluid pressure is applied
at the open end lower end 64.

The foregoing description of the invention illustrates a preferred
embodiment thereof. Various changes may be made in the details of the illustrated
construction within the scope of the appended claims without departing from the
true spirit of the invention. The present invention should only be limited by the

claims and their equivalents.

10



provi des an effective seal at interior surface 93 as
internal fluid pressure is applied at the open end
| oner end 64. The foregoing description of the
invention illustrates a preferred enbodi nment thereof.
Various changes may be nmade in the details of the
illustrated construction within the scope of the
appended clainms wthout departing fromthe true
spirit of the invention.cTAgv@r esent invention should
only be limted by the clainms and their equival ents.
Whagisclapngds What is claimed: 1. A notor for a downhol e

1. to%ﬁo?ﬁﬁ?@géhgle&g%%@% al control sleeve; a

power s "at least partially
sura glindeck] byntedsdewont r ol sl eeve; said power shaft
rotatable in relation to said control sleeve; said
povROE SR havi ng a shaft wall; said power shaft

havdaihAfer kRErEA: 1@kt RONRTy shahided m?@ﬁalcbnmﬁtslebe@}st one
openi ng provi ded in sai g_shaft_ wall; said at |east one
opetridrpwen shafiotrtabdmimuelaten fogaidgontolsddeges haf t

ch : j t eve having an interior

sl nglv d%err?%cfgt;la g%a&%g?%%agést one opening in said
Shafatd puestelr shdft/havgngean intetier posver siefFndhagnddnd an  openi ng

axi s; said openin IS orjented toward said control
sl e%@?s%wpggg?gg%vgiéﬁwégﬁ Walbhaving a central
| ongid dddkagdneopatihg axlsid aBEmupRefior2RHh kOWEKatt Haflsel; and

sai d opening axis of said at |east one opening in said
shafetd spairpl deaye apyingan Eareg slegyawriaegpect to a pl ane

ext el st He ! i PR WA hab e A3 Qﬁ&%}%ﬁjﬁg
t h . t : d
| ongi't ug%ﬁa@esﬁgﬁl?g axi s \I\ﬂel‘agll i Sglag plane”1 nt fsects
opegiigdixppeni ng axi s at said interior opening. 2. The
0! Of0 G TPk S LSRRGy Of S at
said power shaft having a central longitudinal shaft axis and upper and lower
ends; and
said opening axis of said at least one opening in said shaft wall acutely oriented

with respect to a plane extending through, and parallel to, said central longitudinal shaft

axis wherein said plane intersects said opening axis at said interior opening.

2. The motor of claim 1, wherein said opening axis of said at least one opening in
said shaft wall is acutely oriented with respect to the direction of the upper end of said

power shaft, and obtusely oriented in relation to the lower end thereof.

3. The motor of claim 1, further comprising:
said control sleeve and said power shaft defining an annulus,
said at least one opening in said shaft wall having an opening outlet; and

said opening outlet proximate said annulus.

4. The motor of claim 3, further comprising:

11



said shaft wall is acutely oriented with respect to
the direction of the upper end of said power shaft,
and obtusely oriented in relation to the | ower end
thereof. 3. The notor of claim1, further conprising:
said control sleeve and said power shaft defining an
annul us; said at |east one opening in said shaft wall
havi ng an opening outlet; and said opening outl et

Pr 04} BhBlus BiAn@ M tdfss cthsed B8R ARt anfluE b Bnd; and

further conprising: 11 said annulus having an annul us

cl owsbopsningantictdn dermetists sopbannghd closedierghind ssjskanionkys open
endoutlet is intermedi ate said annul us cl osed end and

Said annul us open end. 5. The notor of claim1,

fitrther conprising: said control sleeve connected to

an upper s&??sse |y, said. upper subassenbly
5. con BT @ Fymal, dvrihier CUPPHSRE" sai d upper subassenbly

haviaRtcoatol dMeRE LoiinckiRB & arClpRP&lbass@fblyd) ection tube
providing fluid communication fromsai'd upper channe

t o i wpepahessembbyfoondstablectp a dgill smig; not or of cl ai m 5,

fur ISl ng; 1,4 kN ' conprising a

t u g SR B BB HRRLOCTEY TR

sai ah jzpeen sibb assaditg Yinidasothmenddation diven eaid epglirrbannet ® said
saiﬁﬂﬁayer shaft channel. 7. The notor of claim®,

PO S 305lor i si ng: said power shaft channel having an
interior shaft surface; said injection tube having an
exterior tube surface; and_ _said tube slidably

6. r ecEhovetor of daiindd, derdlfer ceppiie®. 8. The notor of claim
7, : g i.sl ng: o P WpY i,gn.tube constructed
to %%%ﬁgﬁ%lfﬁgpgéﬁe%et égr%ﬁhggé{)&raglgtg% 7 wherein said
t ubsmidstubé bend disppsadngithan sed hpeg aibestenddy;dnd haft sur f ace

UPOia RO LS Hike Mt NaiPpRlef AT d Pressure.

7. The motor of claim 6, further comprising:
said power shaft channel having an interior shaft surface;
said injection tube having an exterior tube surface; and

said tube slidably received in said shaft surface.

8. The motor of claim 7, further comprising:
said injection tube constructed to expand at a predetermined pressure;
wherein said tube surface forming a seal against said shaft surface upon

application of a predetermined pressure.

9. The motor of claim 8, further comprising:
said injection tube having a flared opening proximate a lower tube end; and

said lower tube end received in said power shaft channel proximate said shaft
surface.

12



9. The notor of claim8, further conprising: said

i njection tube having a flared opening proxi mate a

| ower tube end; and said | ower tube end received in
sai d power shaft channel proxi mate said shaft
surface. 12 10. The notor of claim1, wherein said at
| east one opening provided in said shaft wall
conprising a nozzle. 11. A notor for a downhole too

10.COMPid SbRY of chiaYl, Wi dis @Jnd%? M dsObneSSRAUE prdviACIRH said shaft
shaft; said power shaft | east partlally surrounded

walbyommls!ng:a)mmlﬂ sl eeve; sal d power shaft rotatable in
relation to said control sleeve; said power shaft
having a shaft wall; said power shaft having an

11.i nt am@or foondswsiivdd ooLdrapiBing: at | east one nozzle
prOVIgrﬁ sal ower shaft wall; said at | east one
nozZf¥! HGQF 6 fffani cation with said shaft channe
sai gp&eHshat; sleeve havi ng an interior sleeve surface
sald at | east one nozzl e havi a nozzle axis; said

nozsdidpaer shaft atdeaseppria oo ed bysaidreontrel|siasyes
S ur gaﬁ?ﬁowe? A L2 éﬂl@k-ert%faﬁgﬁ’ fo %gi%oﬁﬁ-bfjsl Quer shaft

an annu aT | east one
nozzhbmhaymmgtmnquzﬂmﬁomﬁmet sai d nozzle out | et

pr ox te s annul us; .said an V|ng an annul us
cl o SE#&@%?%%HHFE@' E%%H‘ 40%%d annul us

havtNéhsBdhelidl510 provaiea wh sd 9&%&&5&@@11 sai d annul us
cl osed end and said annul us open end; and said nozzle

out $a4 atileaseeneaerale in Huid gommmmrcgion Mih s¢d ahaft dheandai d
&l 11, furth
ot Snf8FoeRiripd o il IR el 8 0 et e

conpri si ng connected to
sai shijpgvenst srieaforzle having a nozzle axis;
sald nozzle axis oriented toward said control sleeve surface;
said control sleeve and said power shaft defining an annulus between them;
said at least one nozzle having a nozzle outlet;
said nozzle outlet proximate said annulus;
said annulus having an annulus closed end and an annulus open end; said annulus
having an uniform annulus gap between said annulus closed end and said annulus open
end; and

said nozzle outlet intermediate said annulus closed end and said annulus open

end.

12.  The motor of claim 11, further comprising:
a drill bit operationally connected to said power shaft;
said drill bit having a cylinder wall;
said drill bit having a longitudinal drill bit axis;
at least one drill bit opening provided in said cylinder wall;
said at least one drill bit opening having an opening axis;

said at least one drill bit opening having an interior opening; and
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said drill bit having a cylinder wall; said drill bit
having a longitudinal drill bit axis; at |east one
drill bit opening provided in said cylinder wall;
said at |east one drill bit opening having an opening
axis; said at least one drill bit opening having an
interior opening; and 13 said opening axis of said at
| east one drill bit opening in said cylinder wall
ac Wafll dhenidf 2R hidvhf 1Bast 83P&SI bit Bpéhikt ANEIARBRRAR Wall acutely
through sard drill bit axis and said cylindér wall at
oriengddvithmesrecioto agpensi pagsing Grough saidwiridrbitgixissndispd tylinder wall
Ur.t he ising: said control sleeve connected to
Eﬂs%ﬁ“@ggéf%gﬁgéSsenbly; sai d upper subassenbly
connectable to a drill string; said upper subassenbly
havi ng an interior upper channel; an injection tube
provi ding fluid communication from said upper channe
13.1 0 B HotoseRfldimCha Aler coflprisiiye notor of clai m 13,
further conprising: said injection tube conprising a
t ubrgidroatiolshesve connseted toaszrl wpengbasremblyi n sai d upper
sub ; Lt [ ' sai d shaft
channel’; t%?ﬁﬁghgyfgcE?%ﬁ%ﬁﬂﬁéggﬁg 3% interior shaft
surdaabgiper sihademblychahimygian gntemiorepperdhannd;ube surf ace;

said tube slidably.,regeived in.said shaft  surface; ]
1 5. SnAIESHgY BPC BoViding HRIECOMTHEANON S FHS FRRET caingl to said
shafiRh@&Gll.on tube rotatable in relation to said upper

subassenbly; and said injection tube rotatable in
relation to said power shaft. 16. The notor of claim

14,18 fihbBp5r SR 3100: caghldgube constructed to
expan

at a predeferm ne ressure; wherein said tube
s urdaaktigjefarmivhgcemwaang aghe hetd adiadulshaf t surface upon

aPPLLLAEL RBa% sfla BESYSLBLTLRRY pressure.

said tube extending into said shaft channel;
said shaft channel having an interior shaft surface;
said tube having an exterior tube surface;

said tube slidably received in said shaft surface;

15.  The motor of claim 14, further comprising:
said injection tube rotatable in relation to said upper subassembly; and

said injection tube rotatable in relation to said power shatft.

16.  The motor of claim 15, further comprising;:
said tube constructed to expand at a predetermined pressure;
wherein said tube surface forming a seal against said shaft surface upon

application of a predetermined pressure.

17.  The motor of claim 15, further comprising;:

said tube having a flared opening proximate a lower tube end; and
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17. The notor of claim 15, further conprising: said
tube having a flared opening proximte a | ower tube
end; and 14 said |ower tube end received in said
shaft channel proxi mte said shaft surface. 18. A
notor for a downhole tool conprising: a cylindrica
control sleeve; a power shaft; said power shaft at
| east partially surrounded by said control sleeve;
sai i dIBWE! uBO&d reb QYiRIINA shatt EfhAdl P8kikBteSRIdAh &P Qirfok.
sl eeve; saird power shaft having a shaft wall; said
power shaft having an interior power shaft channel;
at )| east .one,openi r ovi .in said shaft wall; said

18’at ES rfg%%d%per?:le%ofcﬁ) Hnglﬁlg' conmuni cation with said
shad ¢ylintiicuh eduitrol slaéwet; cont r ol sl eeve having an interior
sl eeve surface; said at | east one opening in said
shaARO%EFhatlhavi ng an interior opening and an opening
axi Qid Al SIRBERIAS MXiadlyQuieiied bk@&ﬁrcgnt%?l's{ée%} ntrol
sl eeve surface; said power shaft having a centra
| orrgid neoven shafisiatetableinirelatiortopiscrontiplsléesmer  ends;
sai d. ' .5 Of i.dyat | east one opening in said
shasgfdo%a%ﬁgdg@?gﬁ]f aosrhlg@%gd with respect to the

di reail posver sliaft haeingppdntedodpoafer skfochponsdy shaft, and

obtusely oriented in, ‘relation tq the |ower end
t heqfiﬁfgonﬁﬁae% Brogslett i“hif‘“gil}agt "6&; said at |east one
opeidd 1da8t &n@io?eﬁiﬁgfﬂ flvid hmaficalion ¥ith 848 8khft Mahihbl;

respect to a plane extending through, and parallel to,
sai Wideonirpldledve hgying an Warios plgee supfee® wherei n sai d

D R LSS AP AR ML 5 AR Rl

openigpissi Ng:  a cylindrical control sleeve; a power

shaft. . L .
satd opening axis oriented toward said control sleeve surface;

said power shaft having a central longitudinal shaft axis and upper and lower
ends; '

said opening axis of said at [east one opening in said shaft wall acutely oriented
with respect to the direction of the upper end of said power shaft, and obtusely oriented in
relation to the lower end thereof; and

said opening axis of said at least one opening in said shaft wall acutely oriented
with. respect to a plane extending through, and parallel to, said central longitudinal shaft

axis wherein said plane intersects said opening axis at said interior opening.
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said power shaft at |least partially surrounded by said
control sleeve; said power shaft rotatable in
relation to said control sleeve; said power shaft

having a shaft wall; said power shaft having an
interior power shaft channel; at |east one nozzle
provided in said power shaft wall; said at | east one

nozzle in fluid communi cati on with said shaft channel ;

19. Sai A nfe@iHeh0d dsih R ¥eobPbniRisR: | nterior sleeve surface;
said at | east one nozzle having a nozzle axis; said

nozazdyéindidad cantiobsleex®:; t owar d sai d control sl eeve
suraf ace. a%ai d control sleeve connected to an upper
suba%sertr'gl?y, sai d upper subassenbly having an
I Ntsatd miwey fhadrat tdasipedallyanrrbinjded by efid icoxenl Bleevd; di ng
fluid cowni cation from said upper channel to said

poviatd nomsr shaliygisnble ms%‘?’él"‘b@\/%‘ldp%’ﬁ"é?lt"’k@ﬁgn nel havi ng

an dafit e Shatab ineShhRGRIL; sai d injection tube having
a | ower tube end and an opposite upper tube end; said
i njsetskroover shalichatimgiangntariéi povesd skoyfieshianeelipr oxi mat e sai d

e} ; [ I end received in
s iestiAn® nEpf pled RER PO b REIEOS 1007
S ursaiice lea®ne hbezieii fuid obmmluaicatickOwith suid kesft channel;
conprj Si ngl: sai E ‘Povver, shaft_ havi an upper end and a
| o @Rl slegvghadng prointgrior slspvestflacess | east one

NOZgg]deat IdastSitle AosAMethdvitd hoBfdtx®y oriented in

relation to the direction of said upper end of said
poveid norzle exis grignted taywed seideondel daeversurtpes; ati on to

sai g: 4 ' , id at | east one
B S U e A
of sadliwpatsubsaahblyghevinpeniintegriormppeai dhasdedkf t wal |

acutely oriented .wth.respect. to | an assjn )
© hrdate S G idtis dtal SaRtSicttutute SR pPOGEhatetso said
powen kIRIH annédpeni ng; 16 a drill bit operationally
connected to said power shaft;
said power shaft channel having an interior shaft surface;
said injection tube having a lower tube end and an opposite upper tube end;
said injection tube having a flared opening proximate said lower tube end; and

said lower tube end received in said power shaft channel proximate said shaft
surface.

20.  The motor of claim 19, further comprising:

said power shaft having an upper end and a lower end;

said nozzle axis of said at least one nozzle in said shaft wall acutely oriented in
relation to the direction of said upper end of said power shaft, and obtusely oriented in
relation to said lower end of said power shaft;

said at least one nozzle having an interior opening;

said opening axis of said at least one opening in said shaft wall acutely oriented
with respect to a plane passing through said shaft axis and said shaft wall at said interior

opening;
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said drill bit having a cylinder wall; said drill bit
having a longitudinal drill bit axis; at |east one
drill bit nozzle provided in said cylinder wall; said
drill bit nozzle axis of said at |east one drill bit
nozzle in said cylinder wall acutely oriented in
relation to the direction of the upper end of said
power shaft; said at |least one drill bit nozzle having
a dfdrdl blpbﬁeré’i&ﬁl'l)ﬁcdxﬁE&Ed Qaf saﬁﬂﬁﬂ&e? Ghargnd said drill
bit nozzle axis of said | east one drill bit nozzle
i n sail ddiliclyit havingra ﬂﬁW&@htely oriented with respect

D S| rill bit axis and
salgm'cy ﬁ%§§§1 Féﬂ{ ?gﬁgr%f% bit nozzle interior
opeinieagt.-ond rill biteorzlt pfovﬁedah gidredighdef walﬂ her
conpr i d contrql sl eeve we t
defSei %ﬁfEW%ﬁak@Pﬁ§ saidieaur 0ol Rikgrge Do rngs vl

acufel PSReAtRNA rafthnah AR HSH ORBOuFRE endéf Hidfov e aRdf; one
nozzl e having a nozzle outlet; said nozzle outlet

| ntséldrpé iastzone drill ditnoade heving 8 d6ll bismezdn interir epemingiland

oo FEb:s RIS per 4B LR R NS B LR
acueheoricand. wilPrespkicetoraytlate maibsing ﬂlm’ngﬁ]saidf(hﬂﬂltﬂl‘eﬂls and said

.conprisin Ld inj.ection tuhe constructed to expand
ey iervalias e SR 4 Gtetii bt “wher o 1 sai d

exterior tube surface, at said | ower tube end, forns a

seal against  said |nter|or shaft surface upon

21. appihedratpiop dimal 9p FEHET CHPRTERE: pr essure 23. A notor
f orsaﬂi SgueneleSe Ex?cﬁéa};&ﬁ&pérs éﬁ‘geﬁm lnfflisi cal control
sl eeve; a power sal omer aft at |east

parsmd&lnhylus bavingimdgdiubig CQEecblemtmﬂranlanslhleem endai d
le inre atlo to said contro

at.a
sI esélkﬂ aﬂ&%‘ °&‘°f>‘86€3? TR ™ shaft wall; 17 said
powaid aak bulld \hteen cifhté gm&mauswm&e«ﬂ e sathanoiak bpen

end; and
said annulus having a uniform annulus gap between said annulus closed end and

said annulus open end.

22.  The motor of claim 21, further comprising:
said injection tube constructed to expand at a predetermined pressure; and
wherein said exterior tube surface, at said lower tube end, forms a seal against

said interior shaft surface upon application of a predetermined pressure.

23. A motor for a downhole tool comprising:
a cylindrical control sleeve;
a power shaft;
said power shaft at least partially surrounded by said control sleeve;
said power shaft rotatable in relation to said control sleeve;

said power shaft having a shaft wall;
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at | east one opening provided in said shaft wall; said
at | east one opening in fluid communication with said
shaft channel; said control sleeve having an interior
sl eeve surface; said at | east one opening in said
shaft wall having an interior opening and an opening
axis; said opening axis oriented toward said contro

sl eeve surface; said power shaft having a centra

! O%Jo%ig»}eﬁl Rarbdids a@‘iht%n@f‘ﬁb&’d?@ﬁa[ﬁ aldndiover  ends;

sai d ning axis of sald at | east one opening in said
shaeftﬁeaﬂmrieoaemn@plgmdedansasdlsmfttwﬂ respect to a pI ane

ext endi n hrou an ar al

org ot e B R BloaliGur AR s SER Birdic

sai @idjpatbNgecak | hsWﬁg a1b Bit&hior Blcevd mrfaeenem ng; a drill

bit o eratlonally connected to said paqwer. shaft; gald

dr i $2id gilqastpngiongning Eysaidighaft well having gndnigrion qpeping an
opellftiR@: @ longitudinal drill bit axis; at |east one

dri’ll bit opening provided in said cyllnder wal

sai Widapehimggxisonienigd kivard said opuril migetrssuiiaes; an openl ng

axi shld e sl@atﬁ llxa%ﬁlsgt ﬂ&aﬂah%lrudm& sh%ﬁeams%fl I&gé%rglgg ?{pwer

i nt'erior opening pening axi
endsgast one dr|II b|t openlng in said cyllnder wal

cutely orle W th respect SSIn
said ppegig Al g2 ff fepstigns opshu Gdshiy %e@ RS AR wity
resp%%t @ d PR dxRndRRRONEh, 284 Faxéllé[% %ﬁldfc@ﬁtrﬁ 1siboheshh R akis

onpri'sing: a cylindrical control sleeve; a power
wh@hlafsmd pé@edntp@wéa? saidh gpaning axl%§§@ldp@tﬁt1@ra:rneylngu rrounded

by aft rotatable in
reI% |%Rﬁ?§£é§£ﬁﬁ%§&¥ﬁ ed? eevg salﬁﬂpomer shaft
havsaitdydrél ‘mhhémng/\abjrhnds:awall power shaft having an
inter]j . shaft. cha at | east one nozzle
pr OWCL‘SHI ?‘ﬁﬂga\’i’%‘i @8\%}5‘?‘{}'&%&1 Y44 said at |east one
N0z @hsi dhofdr il h GRATPr LN suiklichlinRE daBhaf t channel ;
said at least one drill bit opening having an opening axis;
said at least one drill bit opening having an interior opening; and
said opening axis of said at least one drill bit opening in said cylinder wall acutely

oriented with respect to a plane passing through said drill bit axis and said cylinder wall

at said interior opening,

24. A motor for a downhole tool comprising:
a cylindrical control sleeve;
a power shaft;
said power shaft at least partially surrounded by said control sleeve;
said power shaft rotatable in relation to said control sleeve;
said power shaft having a shaft wall;
said power shaft having an interior power shaft channel;
at least one nozzle provided in said power shaft wall;

said at least one nozzle in fluid communication with said shaft channel;
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18 said control sleeve having an interior sleeve
surface; said at |east one nozzle having a nozzle
axis; said nozzle axis oriented toward said contro

sl eeve surface; said control sleeve and said power
shaft defining an annul us between them said at |east
one nozzle having a nozzle outlet; said nozzle outlet
proxi mate said annul us; said annul us having an annul us
cl QgRdoRid shRfe AR BHhISioPRER 8 lMacesal d annul us
havi ng an uni form annul us gap between said annul us

cl ogiddt bast onndozzdé kavingamargleopen  end; sai d nozzle
outlet internediate said annulus .closed end and said
it o B B o B v G Lo BT “Connect ec
t 0 saidi cdnpelwhsevs il daid padedr dhadt dédfiniry dn daavius Beteveery thietmcler
wall; said drill bit having a longitudinal drill bit
axisaid apleastone pogzlehaying 4 negzle el ng provi ded in said

cylshiadRbeliet prod@hste 3hidlagAaks;one drill bit opening
havi ng an opening axis; said at |east one drill bit

openidrguiay havingan jontles cisedpaindgn aamdusericd cogenidmgnulus
v B T B SR R RORDLD 5808 o

endpl ane passing through said drill bit axis and said

Cylslmj?ider vvalll .at said interi

nozzle outlet intermediate sai annuﬁfs c?opsee: érpdgeindlsgid annulus open
end;

a drill bit operationally connected to said power shaft;

satd drill bit having a cylinder wall;

said drill bit having a longitudinal drill bit axis;

at least one drill bit opening provided in said cylinder wall;

said at least one drill bit opening having an opening axis;

said at least one drill bit opening having an interior opening; and

said opening axis of said at least one drill bit opening in said cylinder wall acutely

oriented with respect to a plane passing through said drill bit axis and said cylinder wall

at said interior opening.
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