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above the seal assembly, the actuator tool may only access one portion of the seal

assembly to apply the actuation torque. Thus, usually both the inner and outer seals
of the seal assembly are set simultaneously. In some situations, however, the inner
and outer seals require different amounts of force o he set and thus simultaneous
actuation constrains the ability to properly form a seal against the wellhead.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] For a more detailed description of the embodiments, reference will now be

made to the following accompanying drawings:



[0004] For a nore detail ed description of the
enbodi nents, reference will now be nade to the
WOlhowWi7e$ acconpanyi ng draw ngs: WO 2009/ 117488 T/US2009/037493
PCT/ US2009/ 037493 2 [0005] 2FIG 1A is a cross section
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[0013] FIGS. 4A-4E show an actuation sequence of the torgue-provider assembly.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0014] In the drawings and description that follows, like parts are marked
throughout the specification and drawings with the same reference numerals,
respectively. The drawing figures are not necessarily to scale. Certain features of the
invention may be shown exaggerated in scale or in somewhat schematic form and
some details of conventional elements may not be shown in the interest of clarity
and conciseness. The present invention is susceptible to embodiments of different
forms. Specific embodiments are described in detail and are shown in the drawings,
with the understanding that the present disclosure is to be considered an
exemplification of the principles of the invention, and is not intended to limit the
invention to that illustrated and desciibed herein. It is to be fully recognized that the
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ring 2%?@@5&&%@%%!# %@d}’t‘@ N5 Itatds el diRe S 3R @asﬁr@é’%nggr 13 on
threads to adjust the vertical position of the landing ring 22 relative to the casing
hanger 13 body. As is shown, this threaded arrangement aliows for relative vertical
displacement between the casing hanger's body and the landing ring 22. As a result,
the tensioning of the casing string can be adjusted without changing the landing
location of a landing shoulder, for example, on the wellhead 14. In the illustrated
embodiment, the adjustable casing hanger is run into an over-pulled position, at
which time the torque-provider assembly 10 can be actuated to adjust the position of



casi ng hanger 13 is an adjustabl e casing hanger that
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casi ng hanger 13 on threads to adjust the vertica
position of the landing ring 22 relative to the casing
the IaRgigerringz28ouih respec tehbencasing HanbesadedyaCraegedioated, the

. al f. rel ati vertical i spl nt bet wee he .
casir iR loyisFod by Bt B pos Bl W TR gt 1E6%2 Sfoeaing
a landieguhoulddrt2s tbengiponitng cabirghfargrsiing string can be

dj usted wi thout changing the landing |ocation of a

[001ﬁan'a’!@hg1%H%Lﬁ geft viewr gS_Esewmg d1e easinBehargarntadntcasing string
oin 1 140 45 g ROl 3 M P 9A13p v
abovei Tiee flletrb@dgssing buhger ruasseniloy 24 0s sasurbe tachaahsihg hanger

1 to a(f' §st t he _p&zj ti ?n of WD 2009/ %,17,478
3, apeUEARIFa S D% 1hare oinrdinggy sk dn 3 ity Py bedetic FIG. 1A
show"s%é@mﬁigﬁ' Ty DANQSEeSit ROy sitioREs f@Pli@%ﬂ%e%%%qqi%% shoulder

casi ng ger is lowered into 1ts 1nstalle
26. Qui the tight, IFABdildgshowy the landjagiring 22 doaititined aibldrded on the

. to.su rt the casing hanger 13. [0017] FIG 1A is
tand!rig(aglﬁwfﬁe{?@w showi ng the casing hanger 13 and casi ng

[00183t rTAPosiBEh B Wi iRy bhetrealddnerBaddeishAfigdos St Mbiudes a
hanger running tool 24, as described ~above. "The
lonque |rngs £ #neldaie &siengizinanitied 3Pulial age teet! to4rdnsfertauged from the

N T
asserhidly Hhoveviddretdrandiing dird@icipdekatiRuldr thhBashEieNest axis of
_ for the wel | head | anding shoul der 26. On the right,

the cepRY BRINghdws AheshamaiRgFi®nd A2thsoderausrisavidat assembly 10

becoxtwﬁg %lgger%lI&%ho#i?d;g%lntt%ﬁ%%ég,'%el%ﬁat ér%Q/Fo%s tgp%@ﬁogﬂé%aétgate and

andi ng ring si ng hanger” runni'n
set therlahdidgsing 22.oFfquse unlikg sBBheapdoasysbares dhat rguirengrd@l access

t hat are ed to transfer torque fromthe )
to the;s @éﬁﬁv‘m,g@? ?Waq{oggf@r B Bohof %@@Wﬁehpamfﬁb access to
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torqug:BIGNIds S 2R B 4 Lo e BTy iAo o Fceate pistons 32 and

produ& SLFBlatiohd! force on the landing ring 22. The pistons 32 travel within
cylinders 34 that are closed at their outer end with seal plugs 36. Hydraulic lines (not
shown) connect to the outside of the seal plugs 36 or to the BOP adapter 18 for
providing hydraulic fluid pressure to the pistons 32 though seal plug ports 38 in the
pistons 32 or the BOP adapter 18. During actuation, the pistons 32 cycle between a
retracted position to an extended position as hydraulic fluid pressure is applied and
then retracted from the cylinders 34. Also, as shown in FIG. 1B, the pistons 32 are
positioned around and are angled to engage the torque ring 28 at torque ring stops



remains installed on the well head 14. Thus, the
torque-provider can mtigate expenses related to
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energRiri AR§ 21RO REaRaRECANSd iR A SBE MetbPhg Bhg 30 engages the
landing ring 22 in a tongue-and-groove arrangement such that rotation is transferred
from the energizing ring 30 1o the landing ring 22. The torque-provider assembly 10
may thus be used to rotate the landing ring 22. Rotation of the landing ring 22 moves
the landing ring 22 in the direction of the landing shoulder 26 until the landing ring 22
is properly positioned, at which point the landing ring 22 fands on the shoulder 26 as
shown on the right side of FIG. 1A. The casing hanger 13 may now be supported by
the wellhead 14 and the casing hanger running tool 24, including the torque ring 28
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assembly 42 in different locations, in different amounts, and at different times if
desired, which would not be possible with typical previous “vertical” access torque-
providers.

[0025] In the example shown in FIGS. 2A and 2B, the torque-provider assembly 10
includes two piston sets 16. For convenience, the piston sets 16 are described as a
first, or "upper,” piston set 16 and a second, or “lower,” piston set 16. It is
appreciated that upper and lower piston sets 16 may be any suitable configuration
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some prior systems t quire vertical access to
the sea| asméhrblé@ Intbisdets)rqwe@irdwtdémmassambslnjnemarai Iaw\‘,sr seal
e sea assenbl

contepiraBeRhdy: e Gilenonyol sofyersian Br sypaet (BPqseal Brtially

Howdvae, Iswbpp@%&ﬁ@@%{at“tﬁe'sjéadtﬁal;ﬁélgﬂtbé 86 dLPBSE o IsBt an inner seal
different amounts, and at different times if desired,

and W"cﬂﬁ%uﬂlﬁf&ﬁ%@t thBepossi bl e with typi cal preV| ous

10027]YSFd SR} REEFRA,HOLAUG " BULE Spel028) s Dy ptero o
threadssk@mind}\ydé(bhe x| woamre velopifet sattingtthie koal. FOg shown in FIG. 2B,
conveni e the |ston sets 16 are described as

the tqrﬂ?%ipm\aigef 61%%%?" Y hitiers wejue b Sﬁais@%wbiyo% through the
seal aééé‘{’ﬁﬁiy mﬁh§g%o?% t@ngtlgicﬁude% aﬁfﬂﬁ)rp%?'tﬁlq%bl @@%2%{)%(} for

|'ower pisSton sets
rotatl@mnml @@rmalmﬁs‘ﬁ@]mpoehmm@m& H’G‘M:Uﬁﬁﬁ%@&é@@al molement. As

ta th 42. For exanple, = .
showl R (et sl et yByPUaRF Jorsbedp: BemioehioBrer b Borknicn in
turn rb@atééeaﬂib/rﬁélalﬁn' CEHAtYropawer & thRe -6t %batc% L8O rgg%%t the seal

and produce a rot ational force on the se asse
betwegp, themméasmgdwmr ﬁﬁ)aﬂﬁiethepv@khe@ddiéby ot her neans,

ouzaf S8R 16 SRRBPER'L L Aok LRSS, TRy, L Bactvatec to sop

appiymgrmuﬁ:@w%@@bp@sw@bbw i SEATheNsled & iaBK sé?U@ﬁfayOFhen be
ton sets 16 dependi ng on the design of the seal

activaﬁ%w@wf @Se@b@w”@i@%m 390 peesTbirdatel trEByelhrad 14. As
|
showsi ol S8BT SS90 b P B Eabvhl oo o
Similatly. to'lfbedrpp@o plstbhese$63l t!@ﬁ)wmlmstéa dancleudestes the€dbwer torque
% L[ q mf an inner and outer seal

ring 58 without refative axial movement to the tool 46. The lower torque ring 58 is
likewise similar to the upper torque ring in that it is engaged with and thus is able to
rotate additional rings on threads for axial movement. For example, the lower torque
ring 58 drives rings to engage a securing mechanism for locking the seal assembly
42 in place in the wellhead 14. The lower torque ring 58 also uses reverse thread
mechanisms to lock the securing mechanism and the seal in place.

[0029] With the inner and outer seals 48, 50 set and the seal assembly 42 locked
to the wellhead 14, the seal assembly running ool 48 may be removed. As shown in

FIGS. 3A and 3B, should the seal assembly 42 need to be removed, the torque-



cont enpor aneously by applying axial conpression to

expand the seal radially. However, it is appreciated
Whao/t1ié78seal may al so be configured to set amPrGIirER009/037493
seal and outer seal at dif®erent tines. [0027] The

seal asseanQ); 42 includes nested sleeves, or rings,
PFOVIdﬁaﬁS%mEUe? maytingledelsornhe rmﬂmwbwttheamm abls 16 with pistons 32

orierfRIR! RSRI M B0p8Eh L RhrPuRE et s DBLR 48 opBSHifs Srecton,

thus 8BahgagsetbksedP atdurmiigh a4 faense dhe §§§|enrhb>se@uaﬁé?ﬁb|y 42 may
ool 46 that includes an upper torque ring 52

then L)agsmv@e fraip the stedihpan 14n Altheugle showssasnsrparaieniemghe piston
sets tlﬁ% M&andhputy |§%Jg$?é1%§tegxt\b?{dg§0%’ S@g ! b[n%Aﬁiiaﬂiﬂ %E%gps 32 may

per pi ston pro

be snt:kmdqdetwth ﬂge 5@vammg:blstdns suimtheos anepigoatdees 16 Ag prewously
that, fotates o hreads, to conpress and set the seal

menf@é‘ﬁﬂe qyﬁ@rﬁvfaar BBRAMYYHEhgaY a1%p Biaduiwe unsidendann ig reverse
the oEiQIQt%%bnggact f:s RE8% td EreSfd reJe'F?e Hﬁﬁﬁﬂtin %rﬁh@n set 16

vated to stop ying torque'to the
[003Q]ppfé$ desqfinedr mb@vEZand‘ hehd:wnwem gilSSon4aetr, 161ma§zrq®emrowder
as | ock

ey PR S5 T Pl S sk st o
a torRANNG Yo MER, YanF ﬂ@sﬁrﬁ%‘ t@aétuéﬂ&?brddé%lsl{ﬂ%ﬁe ?ét@@@@ ona

torque ring 58, Simlarly to the upper piston
unidirestonaviorays snen’ & ehs sbowot e pittrs Bawae ®mrquﬂi i atgmating

fashiotf o3 i Bepsce s TRETEEh cfis afeb @8l R piored o

provuﬂ@t:kweamtteﬂ@rlemo& Of)iﬁbnlﬁ on@aend andtthudiehidrstdisd the torque
to rotate additional rings on threads for axial

ring rﬂav MR rocess iserannsted Uik theiwiaueoinud0 isi igatsd to its desired

f
positiff, ¥RV tno% SREEIN AGH" ID9 PECHRRRN Slutenaaysly for
applyld. alhiecrensex] tiotogue of i togyeB satl caisers appyars ehd Minghdhake-up
ni,sSe mechani sm and t he seal

torquf O BB S PO Sy Coutr ARE G SHORR h Ty Jud Bisise 98, each
plstori‘?' akt ?‘G dnbd ¢n(§§§é eﬂ?ﬁ’%hytvézpisﬁggﬁeg% éfr%nﬁ@:g td‘%tlafé%agﬂe torque

4, the seal asse 'y running t e renove
ring ?ﬂsm§hevmam¢1 diretbiEs). A8o aasl damnbes:hptﬂwbua”hy: teedbrque ring 70 may

nsteBR3E AR TP isBodt bIFRSE rostiBhal Ptidie Had singmas ghown in

FIGSNBY anac3Ade, sueh dite@BHReSst WMdrd rﬁéﬁb@@n&%ttﬁaﬁ%n\éﬂ difset piston
sot 1g| stons 32 oriented to rotate the upper and

ovitiuéhe inigfensssts sBting tohetalsptis targue ring |!m|djfferehuglrect|ons

arerr 308G 8L EETNAE S Qoo i st o
orientee [t retate the té&ddeomml irs bpp@sr@es dFepiRsrad et fo pprebRited that these
sets 16 in FIGS. 2A-B, it is appreciated that

emboa'l‘i’éefﬁ%\@r@%toﬂﬁ%ﬁt@t PR t@t@ﬁdﬁ@@%gr&ray%o applicable to each of the
embodimeants shown in FIGS. 1A-3B,

[0031] While specific embodiments have been shown and described, modifications
can be made by one skilled in the art without departing from the spirit or teaching of
this nvention. The embodiments as described are exemplary only and are not
limiting. Many variations and modifications are possible and are within the scope of
the invention. Accordingly, the scope of protection is not limited to the embodiments
described, but is only limited by the claims that follow, the scope of which shall
include all equivalents of the subject matter of the claims.



be included with the advanci ng pistons 32 in the sane
pi ston sets 16. As previously nentioned,

Worgye’povi der assenbly 10 may al so be tur nedcapsiza®/037493
down to reverse the orient&tion of the pistons 32 to
create reverse rotation torque. [0030] As descri bed
above and shown in FIGS. WMAMS the torque-provider

asserrbllq}évllo i ncl udes piston sets 16 that include nore
WHAThHENCBASVBDsISon 32 acting on a torque ring 70. FIGS.

-4F )l ustrate the. actuatiaon pcess of the pisjons
1. Al R G EE R AdRbED K e BPRGTSS, & ksl Hhehgssermbiy
inclugingt ons 32 are operated in alternating fashion to
engage ring stops 72. After one piston 32 is extended,
aihOdYsaﬂ@@hagé@ de the welimaddend| isgludingeafareatior there including a
pi@h&ﬂﬁgg to extend and thus further rotated the
torque ting 70. The process is repeated until the

thieobaphe furitg iROlutmgr atfastedett oF pistrdesithipdoylipgstd kPBngles offset
wever, nore than one piston na¥ be extended
s PRHESHERAIE ?rtoatgﬁl%ﬂﬁ@“%ﬁolmﬂ@%éao%ount of
thisO b Ash S Y Wa8nt Berdy itP ankCLAY
foP a degﬁhe%ﬁ%%%%ﬁ%%gﬁl ?hro&t;%% vmﬂi/%%t IﬁangnW Sxtended
t wosiipstvanare3e pisdets api sttendsaintd Ghabydy bolaydgdnor e

n,twa pistons, 3 riented to rotated the torque ,
whR s RrEBo Sadd ive L oo Ta(S8 Briakorigsiad Banions mparts
P&g¥ieap ' j ' irecti
prdilcarfde ckp 2?%3?"'?@%’8%9? FRiERy e %@ﬁ%dqtﬁoﬁr&éd'red‘c”'
ring stops as showmn in FIGS. 2A and 3A. In such an

' . th ff [
2. T RO by IS, DY GeREBeb g FregiL oty BhT U retracen
and ektargieel o risughd fleiianesdirect ions.  Alternatively, a
single piston set 16 may include pistons 32 in the

same set that are oriented to rotate the torque ring

S AR e S B e T
al so applicable to each of the enbodinents shown in
4. Tho BERersRB P AcBBPIB e DABATFYCHR ABRG e Bevallired upside

down RYicBMastkE I dipshtin i \ReMida %rcﬂ&ﬂ%@ri&iansﬂecfomgﬂﬁ&%{m.
t he I ment’'s

spirit or teaching o I's I nvention. enbo
as described are exenplary only and are not |imting.

o T LB il LT ST, T2 St
to rot26 @S oBfedPirPh @ebbRdirsctif. |imted to the enbodi ments

described, but is only limted by the clains that
follow, the scope of which shall include all
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in planes of the body spaced apart along the hore centeriine.

7. The assembly of claim 6, where the sets of pistons are oriented to rotate the

object in the same direction.

8. The assembly of claim 8, where the sets of pistons are arranged with a set
oriented to rofate the object in the first direction and a set orlented to rotate the

object in a second direction.



VWHAT IS CLAIMED I S: 1. An assenbly for providing

torque to an object in a well head, the assenbly
wionmhuti7ets: a body attachable to the wel | head ®0d/US2009/037493

including a bore, the bore iincluding a centerline;

the body further including a first set of pistons

within cylinders at angles offset from and

' . th terline.of th dy, )
0. TRELEERIEH Brh S, bABrE PR Saia el Birfont AU Y SBEIHGRA Bach set
are ime@ﬁeﬂﬁygpgmm.positi on where the pistons are
extended i nto the body bore; and where the pistons

novi ng between the retracted and extended positions

10. A TS nfelR5 s 8hF T C IR et 7. £ FhEEaBElIBR) cosing
suppofted baiznedsinghanger, e g}ﬁ@mﬁmf&ﬂ@;gymyeabl e between the
retracted, and eé,t ended, positions usin

fluid
a eal AseMbyY MeLd G arbINebfans) ALK SealhaRd lpsatable within the
' ' ble. 4. The assenbly of
P VB ad A fol RIRR RO RS IBREIR ) Crched 1o the
a el b eadvidegsastemitipwelsdioh: t hat the object in the
wel | head e.rqtated. in . a second. direction. 5. The
BT TS 1 S el 8o Bnd SGeRee HPoterBeriirerBaiuding a
i ncléé#ﬂérliﬁb?ah@fhﬁigﬂ%bwﬂ‘ﬂthé Q/r?[l)il%ﬁd go&ﬁ'?e object in a
C

second direction. The asse y O aim1, further

i ft et gurtbee indhading ree fiselt seif ofppistarss withirangedlers oriented at

| an aced art al.ong the bor

Pent it ehalis RR%rE0RERERGRER i b RE R Toabores e
ofheppitoms halg afdveRbrAbERvdd at Rtilddtd ebLiash Al BhRcextended
sanme direction. 8. The assenbly of claim®6, where the

set PAHIGH wheiestharristans ang edtaiden Tatosbe bosyiksresand o
w208 8ok WAL, Bl e o0 808 o8By impars

v?)|izleeefat¢@¢zgatﬂ@ﬁfhu&%@mgltaazact%astJaop&ﬁogim ;t]raé sesbhysembly in
of _cl aj.m ere the sets of pistons and the pistons
\/\)'F‘lﬁﬁ?trd"@&gﬁ“i\g?et BedMMeIRINE AU SeRISoper abl e. 10, A

casing installation systemfor installing casing in a

wel | head, the casing supported by a casing hanger,
11. Thdreystpsm ehciaiol Wdivieredhe gastons seethyvdantd beiweprathe refracted

and eg(t%'?l%%dap%%it%lrj}tsetfsinsgeﬁtlzid%@gsé&%fat able within the

12. The system of claim 10, where the pistons are independently operable to set the
inner and outer seals independently.

13. The system of claim 10, where the torque provider assembly may be attached ‘o
the wellhead upside down such that at least a portion of the seal assembly may be

rofated in a second direction.

14. The system of claim 10, where the set of pistons further includes pistons

oriented to rotate at least a portion of the seal assembly in a second direction.

16. The system of claim 10, further including more than one set of pistons arranged
in planes of the body spaced apart along the bore centerline.



wel | head surroundi ng the casing hanger; a torque

provi der assenbly including: a body attachable to the
wielohdreaazsand i ncl udi ng a bore, the bore incl udicmgus009/637493

centerline and alignable w tihh the well head bore; the

body further including a first set of pistons within

cylinders oriented at angles offset from and

erpendicul ar_ t.a the center]ine.of the bare; and the
16. THE PSRN G il el The S5isert pistPRS Pl PREMBEAP TPiGHe at least a
portiGngf e fx aseadbiynathd sameMiRi@iokhe pistons are

extended into thé body bore; and where the pistons
novi ng between the retracted and extended positions

] | Iy =f capable of rotating the at, .
17. RS 31 8 dp dHEF el R Rhpl ol HiF it with a set
orientid fctdtate 4ioleast atpretiorn bethaBdalosdsRimfedbfoct I thd West direction
system of claim 10, where the pistons are noveabl e

and fciehedientod to dotadetaldeasha extiendeddtheoseali assenidy g a second
direchidi d pressure. 12. The system of claim 10, where the
pi stons are independently operable to set the inner
and outer seals independently. 13. The system of claim
q be attached

0, where the tqrqu rovi der assenbly y . 1€
18. THE' sYBfMR qqﬂ‘gh35ut9’§@g"é%&%®ﬁf%agﬁl5t% agg the giglops within each
set aROHLESNnthh 8Bl assenbl y may be rotated in a

second direction. 14. The system of claim 10, where

the set of pistons further includes pistons oriented

10, A3bfhA6r BevdRS dolSil &)< Suinpbin ot eiPrac Fiucid ™ bore

includimg: udi ng nore than one set of pistons arranged in

| anes of the body spaced apart al ong the bore
af@?@mr@r Ri brdy (ot 0giheady reporivdndoding3a 488e vith Becenterline,

T i ., . i st
or Telh 2 B8 Bba? bl eiio oSt kst P Do B 38 0s
impastentha Yinear fohee Saapldha petpeprdicularto The ceidrime of the body and

cléi m 15, where the sets of pistons are arrar;ged wth °
a?sdpdlep offgat odhe sentrlipe ohthe Bedy baregieriotaln adeasi@ portion of
sl ojeSEAhY whhesd iﬁﬁ-rﬁ&ediféc"tiéh direction and a set
oriented to rotate at [east a portion of the seal
assenbly in a second direction. 18. The system of

he, sets of . pistons 8nd t.he pi stons

20. Tfig fid 3@5’é?fﬁ]ae'é‘gié,aw'éeﬁenlamﬂﬁéﬁtirrgﬁaas @icggngludes moving pistons

in a set of pistons between a retracted position and an extended position where the

pistons is extended into the body bore.
21. The method of claim 20, further including operating the pistons independently.

22. The method of claim 20, further including attaching the body to the welthead
upside down such that the object in the wellhead may be rotated in a second

direction.

23. The method of claim 20, where imparting a linear forge further includes imparting
a linear force to rotate at least a portion of the object in the wellhead in a second
direction using pistons in the set of pistons being ariented to rotate the object in the
second direction,



19. A nmethod of providing torque to an object in a
wel | head including a bore including: attaching a body
WD200N@1 e | head, the body including a bore w tRCTAIS2009/037493
centerline, such that the bbdy bore is aligned with
the wel | head bore; and inparting a linear force in a
pl ane perpendicular to the centerline of the body and
t : L the. bore.to
24. e, RPANGE of bR 20, BuichS IR RBHTIE ndfigh) LhO8 Aes oSt pistons
in mowel Hagadné sehof pistinsdamracgédn pRhes Biahawiddgpziced! 8ian along
theb;Q where inparting a linear force includes noving
TG LERENG, 2 set of pistons between a retracted
position and an extended position where the pistons
is extended into the body bore. 21. The nethod of
25. Theamettmal of dainned, furtlendicigdiogenaringdhe Ipéstarns toorate the object
; ' e y. 22. The nmethod of claim20, further
'nthéggﬁﬁﬁﬂﬂ%%ébtaching the body to the well head upside
down such that the object in the well head may be
rotated in a second direction. 23. The nethod of

26. Theamathxer ojelsi 24mparthenincudingeasvingtice pisiontiér a set fo rotate
i i j [ f , ot at t | t
tne JEREAYESRE TBPERABY Aol REAEQ AL kB AL St e

objediinr ecieicond ukienfiopi stons in the set of pistons being
oriented to rotate the object in the second
direction. WO 2009/ 117478 PCT/ US2009/ 037493 12 24.
: OfiG -0 ' d i r.
27 TR SRARPEL EouE 2 Brdler MORI] BBEIATO0NE i BfficihS End the
pistoms witbinseas!r setgedepandaindipes of the body spaced apart
along the bore centerline. 25. The nethod of claim
24, further including noving the pistons to rotate the
object in the sane direction. 26. The nethod of claim
24, further including noving the pistons in a set to
rotate the object in the first direction and noving
the pistons in another set to rotate the object in a
second direction. 27. The nethod of claim 24, further
i ncludi ng operating the sets of pistons and the
pi stons within each set independently.



