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TI TLE OF THE | NVENTI ON | MPROVED TORQUE WRENCH SYSTEM
HAVI NG A MULTI PLE TORQUE STATI ONS | NVENTORS: Dal e
WO-RADCISZ01 a United States citizen of 11116W LRET/US$2009/042691
York, Bldg. 5, Houston, Texas 77041 ; Nichol as
FRANCI S, a United States citizen of 8 Dufresne Loop,
Luli ng, Louisiana 70070; WIlliam P. BERNARD, a United
States citizen of 8 Dufresne Loop, Luling, Louisiana
TITLE/QDTOE IOEWAIIEON . BERNARD, a United States citizen of
8 NPpik & @8 D JRAAPE WIREINAIS Y $-0W $iAaN& GO Tk T ok SO TATIONS
INVEI%[(SJEéted States citizen of 10900 Corporate Center
ive, Suite 100, Houston, Texas 77041; Brian COWPTON,
aD@JmFBé&ICﬁ apégeq}ﬁtgtpszc@ﬁelb(fflil\s@yg Intle aorh, Plder5, Houston, Texas 77041;
Cotidaokak R ONC 1Y PhesSstatdLx@sn 674 B3tresAs Liupr LIINESuisdana 70070;

T £ bR RS K AR B AR o RO AR o Tl s 70070
PPFH?! iil])BF&‘NW tidpitey gtags cHEmATSiygne fapR duling. Louisiana 70070

appl HEEtOx0n Gereil laten wivber o6 DA QB0 P Gdte cfemtee@n@a Shy 100, Houston,
Texas 4908, 1s her eby clai med, and such application is

RO B on et b%g%%%%%fe%? BLGBET o Cvpros, Tovas

77433appl i cabl e. REFERENCE TO A "M CRCFI CHE APPENDI X" Not
apphiGANES, » BACKERANRZINST R1 eSERt Link ViR Nk e BHes
to torquing systens. More particularly, in one
enbodi nent the Er esent invention relates to an
CROSP At EREN CEOr QY BEL M BRARPEY sy ERNRavi ng nmul ti pl e torque
S PAabitQ BEU e Btaths P vis@hallph@ntiBKedRonavtal hefvtal /004,06, filed 02 May

2008, Blhweé';l J:lgl%eggma g&ﬁgﬁﬁ‘éatagllst 1§icoq orﬂF(I %erelli Eogﬁe$%n%gb0dl ment

oV st em h torque
STAT%M&NFS%%W%G Eﬁ%%%‘guo SP%S%EB&?S&AWW VELOPMENT
pNotagBcablen one enbodi nent both high speed and | ow
REFEﬁpﬁ@ﬁT@h@slq%c}%}qcﬁmwﬁ%mhn the makeup or break down
tructures, such as, for exanple rig risers,
tﬁ@t?g ‘Ea ns of the riser are flanged together wth
BACKERRQAN®Y hr eadabl y engagi ng the flanges on the end of

eappSREL in AhtioRThtdIRS @)rqiﬂlgvs%ymx i Mbiel pxérttcmaﬂp mpb&t @ndolifnent the
ere ar nuner o u

presen§1tnven(f‘ii)n re?atesvsh an 1rﬁprove t(%r ue Wrenc sys e elgavhr,x% rr*u%%ﬁ(tor&ue statlons providing

for theyrgakgun i gemdys| efs MwplsY ghthfep%ﬂd@egs Fovtedt Prr?genéjeélme@trfée improved
torquitdf syStih URtude & th HrgadogR e artdi 16 forf@iphisSs ISE: BHLEH c’iﬂrl:ryoval process. In

one errg)%ﬁ H&Hﬁ%ﬂmgﬁ %ﬁa%craq&i 1@3&56({; age(s’ &%‘?&Llﬁeﬁ a precise

pre oad rlser connectors in the

offf%mel@ua Pi lfrF*}kr?gWP ralse rsgyucag%s geR A EY cHBIRe Hg aﬁ@se@e sections of
the riswiatelflaggeihogsdiet wil baid direadgblamgaging the diygel bnée posifeaddisction, and

made Me%ﬁ%ohp% c@&%fe?etth@ﬁrugtfurer QHHE At ntulﬂgropg (QIWr %3 (ﬁrsﬁ%%ﬁgsev‘}hlch use

initjal
s sapf i otateRifh b bl bl Bh A bR ety progperes.
sthigrd rcaniobés 1sandedlianidsigned pokts thdt pnsttigomigleto sspider preload.
Typlca(l@ f%ngedﬁds&ﬂ”&oﬁrﬂ:@toﬁﬂﬁ ﬂi@ﬁff@l@ﬂﬁrlllﬁig ﬁﬂuﬁ%ftu@@sﬁl}e@) &Ilﬁtaﬁées whth each bolt

nt..can st ahpe ced on of the
straddllnl% an au){lﬁegy J|1ne peosm,on D¥r1n§t%§e (%pﬁl‘athlF t{'}u]fm?%/t % out revenﬁeli or “BOP”
(c.g. l%laﬂ Yb@%tzt”mgﬁ@&%%q TggY at eraﬁéﬁagft He rlé%gpnﬁﬁktbwgsemsﬂwfén be landed
and suBnieE Gil ihefiser TFIS (PE.ORBBGE GAMr Dy peat@dedStdBAYhetvirRBoint can
stabbe@3r d{l%%ﬁi @Q tol}m)tf 'thle sﬁ&%rtgd 1§s%¥]o§htt 5111 ge B gﬂlﬂ@eo% rltsg%oﬁfsecadnfb!: RIQI[Cd down

can be attac |ca

and to’iqfl%‘]etft‘ergli‘yr‘ﬂ%}‘tnfﬁr‘@ t{‘?}@“fl‘fcﬁﬁlb eH”%@E‘feiS offs beGPfﬁ?é’yars g8y §mes as needed
until thengkud&gstachds6le Taolles anddindk layacgpho et veghhead. i N about

S lr?q pr((:@lor)g g@Q Etﬁﬁtu&@ﬁlg ggﬁggg%e&l@ﬁsomﬁie Lihe ﬁglgdeds%g {5 Boles radially
spacedippt b0 SR e DY eEst mRGLeRs Gt eht AR PRRLes g st Blgser section

the surface of the water to the well head | ocated at
sea floor. In deepwater installations the depth of
wat er typically exceeds 5,000 feet.



10

15

20

25

30

35

40

Ri ser sections are typically provided in 75 foot
| engths, yielding a m ninum of 67 riser sections or

WO 2i0pu3s2end 67 nultiplied by 6 (or 402) bolts REN/UR009/042691
nmust be properly tightened or made up (mhen installing

flange% h%he r1§e$r gnng llc%ﬂi%lﬂ?n%s? om tnogr%ﬂn 1“% a ove e sur w%wfﬁlg water to the

I nsta
We“heeﬁl @éé}*eds@é éftalﬂﬁﬁ% Ilbiieepwtmlgstalkatwq the dgpte ﬁgwé%r %ﬁl@“ﬁﬁw%sﬁ;})oo feet.
Riser sp@®int M@Wﬁdal@l’tﬁlo@@eﬁﬁlﬁi efdottl g gihndiialdink) & lingm tih ghd 7e3eiGE ctions or joints
and 67I anﬁ§pﬁEd 99@ PO QB2)tb|aﬁs \§f11%(h IQQJtB§pr09JI‘1YQ%EQHJdI or ﬁlradétﬁoc(‘ivlhgrpmgalhng the

I'n an eff to speed the process two torque

riser) W‘éﬁ%‘fﬁ%gf ‘HB‘%?&PE(&’IIB?/ ef%méﬂ’ér“é?%r s can be used
atigr@dsi wgntivllbg dr seradvirtghesantions brpintsHowpierrenogecdte manually

positicAREARABEra & mHlQQ'uMlyq;é@{eh)ér Q@scelnteh@lrb R ORBE @Jr%ach‘-' r?ser section or

joint. En arﬂclaliltgrt t?]fpﬁ&chuprrﬁséprgﬁ 5 v%o tlg)rq(q’%\ﬁ/fenc lfégperatvmwdtwtoh er]a ors calg be used
addresam o tlltp atghecsapglting. Havevapeerh trovatpn adst inddidedlly maﬂmuyl and operate
his tor@fetw@tnce Ok @tddRYcLRBN: IR tightthfy Qp@katiQ TRUSIcra@RbInkids around
the flarl%eqplyl?aﬁ J])? ‘P}glg rhgyeebue\gq \%‘r;] df Rﬁ?ﬂhérﬁﬁy %gl‘ cog'%}el?&é %\afcﬁgglt tlinel operator
must ‘%’6}‘%15’ f%f?‘éVetﬂéfrta‘iﬂé?jW%%fm‘{‘ His madf %P%P@e oo thfofaye tvesgreh on the
next ban ch ftehdl boits@€ tosqued dgvn( @e ghider pdasp@lrdtiaytedfndnhiesBer sjrivig L S, plurality
of rlseﬂ&thMOf’)ﬁs 1%9\4‘(%5 Q)QHB\Q th@ko'a@é% etnhﬁld F&laﬁ& ﬁ&@f@l‘ie c@%cﬁﬁhgfhg Rext riser
he connection to the next riser jolnt section.
joint S@IG‘HP% manual process is time consuming and sl ows down
bdhik ntahel prordss altimerrstsahlimtand plowk devep buitlt the it metaidatmh along with
the ren®fvat JTehclis &€ %ddrﬁglgdllgﬂ t@@@etﬂors &m&sgﬁﬁfu@-w{n@he@fcar{ HESEe tired slowing
down tthe T ueess Vr\r{a mlstakes rcli ecr?nee L ment an%/or causg njury. {) 90 increasing rig
pr B¢ ma“l% stakes’ “damagi hg' equ’p ﬁeﬁ‘f and
day rategand ﬂrmgow"eﬁ JHéﬁyequmertt&alt isrdevitahls itOngeafq agoqd hypt qaap@@aéw@h riser flange
conned tidP GOVIRH addSHtHo @Ok R PRRNSs atitfe vweSl cel@&l makhwauldem ploedtio@rational

efflclech/%s W%lmgstsa%@\%le ﬁrﬁiagc%d Ineaatgll)'\c;i’l ge?'a?l% Eérgtn)g%ﬁg (91”9?,% rté tgprlser strmg can

be fet“Fﬁ?ds(tf\‘ﬁ@mgd’“PﬁHf Byiellgdi(girgige F“a\tthz‘.Yﬁ% twafapd E’Teéch?“ré‘éne\?vel |
aw lslafc@tayl rpeslfferunesne éuis ihvengort shpive ald desaibbd/badpesraboiond out in the

anneerlfclzﬂmgrthé n{ltﬂﬁoﬁ !isglot h\@enﬁécﬁt%rbeshtnﬁﬂe@go ﬁ@ﬁetg% sﬁo@c;lfl deylgg? a person of

an stalled (trippin
orsnsgy BRIy Pitie O b GHE Ber A vt et e gion nd
changgshi ghej faxpgsrinid glatagh ofmhe derdeeddstpichend peltsowcatien pey ht edde without

departﬁ}l'gtm hrﬁf \x'éi'ﬂ'q}(ﬁnﬁh@)éﬁgt @fitﬁd ﬁf@sentt ibentisV SRtk Qikte bﬁth@ inentlon is critical or
essentlalnun?ess Sls eXFress ydstated as%mﬁ% (il‘ltlcaq" etesaélerllts 'SpeCI fied, since

4 perso nary "SkF| Phe FEPevant art will
BRIE%WP@%R&%d that various oni ssions, nodifications,

SRS tibddlih @N ST @B che@ange spphitus hﬂvés&hd’fﬁroﬂlﬁﬂs d(ﬁifﬁhi@& it0the art in a

simple ;Qng s@r%%hﬁ&walldl rH??anr 1at %\q'la?ﬁ rl)“dédt 1% ?p%r ?Otv @%e%x ap(? anaratus for

earlnglnan piLrit
robotiqapieandysgaigpeop Hy BHpHiBHOT f%ovrﬂé%atw@%?f beh%ff%\?éﬂ%qgawowés ofarig’s
riser octhi lik€ @heroin tiespenttualncluidsegsurility oStoeppresssyadt laved pagtionable
Varlabg%rﬁl& WI‘GI{CIhESI f@laelnﬁaggfg thaRSRRE ﬂh@blurah@%lfﬁﬁts mm tg]ﬁ)lts during two

us .sol.ves

he
torq“e;?F%B? 18%5%?1("?” ﬁfqéfc‘lp'?aﬁe &ﬂ‘éChira?]"F’ﬁr tgrqg? r]Pﬂ ‘Eglﬁﬁﬂ’ta“o“al speeds), and
a highgerped ihhtef(whishheh mghanierquesffyatoviesroptiondl deedds).s an

l [Hlfn@‘éﬁdodﬁﬁtzrh @sq)r@n@kda@nﬁm; SiSo g OF wRBRY e aJu{tMg aPfhrality of bolts; a
p0s1t10611r11gtmecl?21?118r?rh rﬁ%m* ({)-]nslrlg%e!ng re V%r reaec W\llrénrclg 01;?‘9}11#’1' d)o} é’ff(%ft]he bolts during
cach syqegsaivoEtcef ﬁlgbtﬁ@n%wda?salt% ap%@:ﬁ&&é@f gﬂlé |f<urdﬁmng yacgftorque wrench.

t of @ldemss @ik Mspredddd atguiafigeapp sdtiatcanBbl sgidviahitai @ the floor of the
drillin%ﬂq qu as%% C(R'ﬁl% gtngt[al &g&%%ltﬁge tllh(%etggl% 4l ert tﬁ Q ider will have a wrench

rality of bol'ts and rotating the ol'ts ing two
torque phases including a | owforque phase (mhich has

| ower torques but higher rotatitonal speeds), and a

hi gh-t orque phase (which has hi gher torques but | ower

rotati onal speeds). In one enbodinent is provided a

plurality of torque wenches for rotating a plurality

of bolts; a positioning nmechanismfor positioning and

renDV|ng each mwench on, mnth and/or off of the bol ts
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and their operating systens. In one enbodi nent

hydraulics to the riser spider and wench system can
we09/13320m a control panel that is | ocated adjRCENS$2009/042691

next to the spider and wench system(e.g., on the

systemda:%tlaéhed fto tggr ider kv@hl& can %gglgﬁem% &écpon t&?ntt Fe S&)l({%%nel for

t Br Frﬁbodsftl%{lﬁhéwsemh Sdstélﬁéar@ﬁﬂwaﬁ@mhw (8- EpALTD!) (PERBE stations
and th@fspeb@ing GaiedId dtheteh®odmiehtlhgdigulsh &ctke riban st and wrench system can
come @&WQQ&dﬂ%PﬁanEﬂﬁ‘at ng&% aﬁ}l\%@eﬁw%ﬂn‘éé‘ﬁo h\% &lﬁlé}%ﬁ&iwperﬁcﬁ Q/@tem (e.g., on the

er and o and from't he
drill ﬂ?‘?% éP ong Wbaﬁ‘é“eéﬁb%‘c‘ﬂ“ﬁ&‘rﬂanil fy t%“érﬁ‘&‘}‘? SEYLT B PE Q35 2EY femgff from the
torquirigeatiops. depne dorbodimenethb odiriarabel chrebalp etalhin gy Jtiders slgck.

Caiuwe @&@(Qitnh@lt (e V\genlch M{eh%ﬁ bd }Qacteﬁ] @n &P h}g@err and Y3 nQ)Q’@d with the spider
nment, O

to and %quﬂg 1‘)1ser Il‘nI E?; em dlrmeength% Wrenf:h sys e cangl n[trl;ngg i 81 ongfmbodlment
the wrergh sys¢nt lrsevnnpﬁﬁb‘lo (e. %‘P%ﬁd)daﬂleb@d@t rategically

pﬁﬁdnE ErOR 6 dn@oRRSiSH MehORelcB Y st @id/drBRddrPaill reqhile DM le individual
standm 91% co”ﬁlhh p@n%l (V%‘f:cn QLH eas@rgte%w %Jg ngﬁu%%g% Jb%grvg 8 epahloIQ B¥ the tool. In

Sy stem and/or s or ar oun
one eﬁrbpéléwnﬁn@ﬁfwbmalaﬁ Y PF TeariER threce-Rpv SRSy SR 2t spifg apher around
the ris@fidiadivienlangh & akont ¢rokecapame [in érﬁremﬁ)hcﬁm\ﬁmtelniﬂﬁnﬁ(}l$ﬁletnfocﬂlﬁ wrench
systerrpcecm le %Et@(ﬂre&%%o@n IhE %Jnhgest&tgﬁg %r&ge %@thrﬁ)&ﬁ the c@ntl%'ﬂ Sanel can be

e control panel can be located in th
100“@(@%#%%?&8% In one enbodi nent the spider can

[ hcdrud@bv@mplacﬂteasbider beardwig rgurthide barinh atfavgs|that fydl lgbld the upper
flange'bhzerléépﬁﬁlﬁ sefc{uﬁﬁgrﬁi tRhsiit b %@fghﬂ @'tﬂ'étrlsesr%ﬁrﬁg QY B@PGtack to the gimbal top
mb{ the weight of the riser string and BOP stack
€ ginbal top plate or rotary table. Makeup In one
Makewinhodi nent the w ench system can conprise six (6)

t M(ﬁid%nﬁbcﬂfnieﬂlnﬁe Wichéh dybvem abn l:d'ntp)ﬁsi ax po) @br@@tktaiohs Witithe ability to
preloa5 %‘%gl’( I‘IPCQ IbI)l?s s?rhﬂ]’%éo%ggghl Ilgymg(lelr LN {mlé%bycplmeitréa %qgrque statlon will

statio ue each rise
torqueB%ﬂhtﬂsif@o%i%%ktstaaﬁtl%l]éutwalflﬁf@f%lsﬁgéu@c gl Mt cach gl be torqued
to withgripodtc ¢peddle reqehf haletifivd mbhkdae th oo euadet. t B onk tibdliadnt the acceptable

range 1@919@1Bfa§$hlt € of ange «of s $Pe¢ihi 8d14mekesup. {014ve 2Y332U?5 24 and/or
e i.swithin abo

25 perferrlt offgchg)rtﬁjegdllnglgrq%lsterr;gocgr%grgf t&%g‘lcgﬁzg??enr%ﬁge 1&%&:th& ab(iué any two of the
above §i@cifigFperde®tagds9, 20, 21, 22, 23, 24 and/or 25 percent
Ofn ﬁ@@rﬁb&l‘itﬁ&lﬁ archdtd WdidhQESH QIIRQELIBRA Sted) R REEARS AR ikeup value
Ofeach goqtgint . rlser Si;[r\llveen about any two of the above specified
]} "¥h one enbodi nent a record (whi ch can be
C bm?e?@bodg@mﬂlap@lﬂt) uncathebe Riepth feerionhen makidute (RPe steps: (2)
extendafy tBAGdeb0Igt (WiicH da@ bE ics@foll8d by thg cortiv] piel)esTRe@biieiiser string; (b)

10weri£%%e F rit un%?ﬁw?o Cfﬁn%qundggls:%lc{ék §0§rs ( )Oalcmatlggeﬂe tol?cgJu%dsgquence of

ng
the wrengh .S&%ﬁe% gﬁm B‘ée feamlrpam o) Byingrke @Uﬁ{ﬂmf t%%léa sfatjops engaging their
respecBUIPOE;t(e)chaving @ pBiralitngf, torghihg ktatves spignit hdowni tB@r regtertiviegpolts from

the 10Mhh*geton%etdaﬁer rlsar&g&loll @d‘@l@ uﬂﬂr ﬁMgg &h thqq)(gxsor rlgé})sectlon (f) havmg the
uenc

pl“ral‘fyr"é TR ga&%sr%‘iq“‘ﬁg H%W‘gth‘(lﬂ‘) Sﬂﬁ’&\/“erﬁ’ﬁﬂst tﬂéﬁﬁllrﬁ(ftﬁf(i“f’ t8rlq“e range; (g)
havingthy durkliiy o Sto@ting pigtiens dagigngng theplnrahg opedts pndorgyadingcleafamye for the
riser stiAY toQ 1J\>l;'beedplsd1$f>@teidtby t&fspfd@ﬂ' Qdéli AHQwSHs atjbiaNs b RhUBE Bidtop of the riser
string; q%vynwermé tﬁe rglaedsé uepg)%rt%/)rel opglte I‘leiI‘ s{mn%I anchs%abfb?n\gearnew I‘ISGI%P]IIIQOII top of the

| Ser sec
10W€f@|dc§\ﬁ§r5tfﬁllgs@ld (4 eeeidarg, thq fojdenlees 'ﬁgumﬁé thy] f!fﬁfaitl‘llftgy of

t or @idiemGodilmaiiti tn@uring K@pl i Athel pranlitynFitsrquiRs pednk W@ v @b Setracted
p0s1t10t1Ftlj)rqeécﬁeﬁll§' ekfe e%l gésgtu%l%ﬁ]gﬂl g%%{@éﬁgﬁeﬁﬁgg 15%8%/ r(])g%}q’]gm% stahgns in step “d

plurallty of bolts and providing clearance for the

riser string to be |owered, supported by the spider,

and a new riser joint to be stabbed on top of the

riser string; (h) lowering the nmade up portion of the

riser string and stabbing a new riser joint on top of

the lowered riser string; and (i) extending the spider

Iegs to support the rlser strlng In one enbodlnent

. - Y 4 N T

plate otr ro%%r}{'
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In one enbodi nent steps "c" through "g" are conpl eted
wWthin less than a set period of tine. In one
weniodszent the set period of tine is | ess tharCBUSHIB042691

4, 3.5, 3, 2.5, 2, 1.5 and 1 minutes. In various
move %}5‘@ Sﬁ)lgc!}% gléoentsEoelé)%grfpoglgur)rllsmiin graa etrnbfq?lmcﬂ%t tpeerfwve Tom re%actte}wo radially
extendggrpRsicfePRCURARATTthG o verfen WIPEyPasikipRsa & of H‘é“tl?f}ber par t

ofn dnlembatigere stagsenClirdugh tPaatces phict Mithindespthop £¢k gdiod of time. In
one enﬁ)loﬁl‘;iJegt tﬁ’J se?pefrloggpttrﬁqulemh;n 5"@‘&%%"3‘%% t2% E heS ylgplerﬁm[ﬂe§ 8t various

tion, cated between the floatation unit
emb"défﬁ?tstthf‘eseh%eé’c?d(?f “‘Pﬁ@ bBt(‘i‘ief‘“ any{wp R Qe 9\%&7 © thye ’F%P‘iﬂ?gs of time.
wireme lkmbbdmes whae fifsk pdinly t0mdad thaoburepdrt ofithdtorgue wrench is located

w1th1nq5f>ﬁﬁgsltéag:1r§1@@a ﬂ&t@n&ﬂ%u%ﬂ&@@d tﬁ‘elﬂ:tupb& r&E8Bctiof. but MEo located between
tions g)l mul t anequsl

the floEtatlon élglt fu%;d tl?epl}e $ %lff:,tjetb)?qofﬁ t@ SPF%! Fdug ﬁ\/éené% &as %T%E%ateﬁlﬁn attachment
WlthO%ﬂ@pﬁg‘m sag¢- | east of the plurality of torquing
Stadnle @ASo dih Eif in RPIAYB e bfﬁﬁah@‘ df@lplibgy/st@fon DO biSanddusB first engage the

plurath of foglf, em Ontelfaﬁgocﬂagﬁ 1nag‘.e§> ﬁaﬁﬁeagr&? hgglu!;ah%/ OQthﬁrl%stat&)nseﬁrst engage

the pluglity ﬁd’ogﬂt Bp d"f@"e“é%f&ﬁt%%?ttlea&‘é?ﬂe ?fr”éf‘e‘rﬂgﬁf\?é‘ihf Pleglipyf gy gpns stations.
bet weembbdicithineagsepofe” tdre bulppearfrélyangealpedti Bmwendhe threads of

the uplaé}%'hﬁef Lé’é{‘&hearﬁlel‘é&z&lﬂﬁ‘ang_ sdefign Bf’\ﬁ{e Il & ?1%er%@§¥oh9@e3n£§t‘ta‘39ed In one

0 during.this th
emboagtu5e hi MBI Bt ENGF R GHOATOP THECH PG T osker. Tnone
embodguak g rotytipngdnpeccé nixbainment cketren reotaatcomitrak digpedad fot diohef the bolt.
In one @fn’b&ﬁm@lﬂ@l&evtertfe@l@pg QR dEeNSLRR t:anq‘%!llﬂ gorfsﬂﬁt fukie 8 d QP drop.

C ey RE ST i A RO L PTG TRE o oraue
rotatiop pbt'be bqlﬁ a@ﬁ duingstsdi” el toguing ﬁgwgfa@pnch@e aﬂqy&espg?ﬂ/lngﬁ tﬂ@ue rotation
of the BQ@WNwEANhigA &rgidas abkhi@hlie @@E&/theﬂﬂvlb\b @rGleCaddati @t peddl i0fubstantially

hich tathﬁl and during step "f ' the torquing down can
G R’ert?adlows eed/hl%tor que rotation of the balts

wHETE CRP UMb TiefLE ™ 728 incligs fisghand agepyd fﬁ?*‘@?fé‘}hlg‘h%ﬁedlsdwm the second
rotatiohd héphepecd idhifeg hhas pedlstir@at®ulisti gndpe @l dnd thihgiiverantl kannd rotational

high sdegayaﬁe%ﬁs%nuéélg h@gi\%rrtg;%m?@hgﬁﬁ d§1t %9 £ €Tn @BmbGhUAB ¢ first rotational
S |

nigh s 15 D orat o 1 T S BEaa PR e p B RO posgionat high
speed.r mtvatipwrraibodiingins dpdad, rotama'dogﬂwspﬁw istbetyneh abeutomy two of the above

spemﬁ@&ﬁﬁ@%dn%@@lm tulegian&ptﬁsﬁe%o@rretaﬁé&ﬁsﬁ@we@d l'y hi gher t han
t he ow, S

e.e
; Ori nte embo 1mﬁdt tlhe ratgé O? Qernca'l igéeegl %tgtﬂ éve sgg( 1%5 01: félch Et)équmg station
chang@gmth 515 rotg@ona@geed'p@the aﬂﬂ:/se?keq gn @@re@@ﬁ@lm@pt t]geﬁ@te Q%‘@ﬁﬁ@ll speed of the
drive sb&deais Isﬁlﬂﬂﬂoniﬂbcg\hltlﬁtpemﬂatlohzﬂ spead boabsdierRedkmemntose tdigdiment step “e”
can m(fh%c{esfﬁst L s@ct,dng Ogjtlcep}g Op?ég(?se\ghérg’ thp ?etcx\ﬁie\’lrt%tﬁﬁ#é ﬁg% 15t ly\%er than the

ove speci ercentages In re

first high spfes %netbaih. fH?fai’F‘d Kyegpd §%§@ahlgr ﬁpfaﬁSeafé ﬁ%lﬂ‘fl‘ﬁ@é]ﬁthl%hﬁ’étha“ the low
vertical gifeed affstop€F.t ilc ake cwppedicheaftht fist Wrticwihigopketis head, 0f 30, 35, 40, 45,

50, 55 QS@C@S b@ragcybﬁﬁggltca{tlopﬂﬂe %mﬁlcw ht1§71 s‘b&% Erp\ta‘?it)ﬂls%ﬁalodlments the first
Vertlcai?‘gk'/ 8’??“{ @ g‘f”%%e%&‘“&‘?y tf”ﬁ@%’é‘F fRpe %P&&@g:f peir%e“’él%er?d‘h“reglﬂ?rkt@ {fre second

verticappigh sgché r ot ati onal speed of the drive socket. In one
erad e ABSim St BRt af se @aD It hMARL i pdedd oraRRel “ SR&OR witched based on

the hmgﬁﬁ)% hcgrlve so&ﬁt 0% Qatcﬁg)rqutlrﬁ S%P(?n thli?grﬁ%%%oament Estt ancdae%)n{] %tatlonal high

speedsfolf pten “ca /i @é@fﬁﬁ@d vesed et heﬁg}@ pf @b@éﬁ@m@ﬁ@m down. In one embodiment
the swBdhasit B tabadloh yhebbig bigghgihhameattiveo thasadmidthClaly eriFpegchfafe two sections
N =1guele) Iy Ste L.cak - hi
of rlseizﬁng%&)efné att gﬂedggﬁ K g%&@mthé J}gtcﬁ 'Lf‘rréi’% f15r§04f?({ %g(?‘h%élb%ﬂ sg%’ds can occur
70 and/ or 75 percent of the sgcond vertical high
speed. In various enbodi nents The first vertical high
speed i s between about any two of the above specified
percentages in relation to the second vertical high
speed. I n one enbodinent first and second rotationa
hi gh speeds of step "e" can be sw tched based on the
helght of the drive socket of each toqu|ng statlon

o Y Y LT r " 4 o =
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stations. In various enbodi nents the pause can be V ,

3/4, 1, 1V, 2, 3, 4, and 5 seconds. In various
wepodszent s t he pause can be between any two RET/USRS09/042691

above specified ti me periods. In one enbodi nent the

s1mu1t% €0 sal Viéllll]hr onﬂur L@%fﬁo@qulég Stahw%::j) or W1th al?%lr(qeupng s?ang zhﬁl one embodiment

Ive SOC
there %rba & mgsestteaﬂfqewe Tt Aemelipiodisheont e navitigh ppefdsgihall torquing
stationS.t Bvatiels dntbosinepts the paucannbe haged 10n, 1,Be4 hai ght-coﬂcﬂs In various
embodtrgt%tsbtg&l: upeeéaﬁge §Q%Qenda9%0 éﬁh@%@v@%’@&ﬁéﬂﬁﬁé et‘lt}@s SWI t Ch

can ased on the shoul der of % g
uBb‘E‘F eFllb%\CHGé“té'fe I’f&h B SR T it ﬁtgp oﬁ‘ Car“u @é?”“fhc?ld 5 B‘éfhﬁéelght of
the drigd foalgheftacl tarqoine setidodi prervimbb e cstwhe setitcl fromssp & t¢ @p “f” can be

based I)IchSth@l@ht 'Jf 'theORN b@fﬁg Q}gun&iomﬂl ﬁ@&%%ﬁ)ltoylm%tt e @Nl@h%ﬁ@l}é bdbed on the
or qui n

shouldfr Ofthe b%ﬂn;a%iémﬁe ::u%?%eféarelgeco\gﬁheg\go 5ect1%lnlj 0 & Tiper it 1nts ﬁ 11%ghatta2hed In one
embodgw:n[t éﬁ sPHenfra atpp "eg'to gtep It eqn ocpur s1rrf1@t|aneaps}ly yvg]a qulupadity of torquing

station$ tc@ kit A1 tordulh g\ &KbY Sin @ ADGEH R Sth 1B @nﬂ;@@§@s€@dﬂw&ﬁ thé switch from
step 63 rgrqglst%ul"f’ f10r 2\141 fohqéing%tatloﬂs Wi%u%e%%%@iql%hts lﬂﬂ p\él?Sre cg}ul% 1,3/4,1,1%,2

3, 4, a‘%fb%VéO@B eE’1 YTt ebAEmSRIF fhe grause p t&r?étveﬁbefaf tHent the a‘?qVﬁ @pemfled
time ptrio@s. pause ehbalin ot adringnial pacemterathticahl dohieol df thy &iveoedkert sre relaxed
SO as IQE o e{tt%llnﬁtxtgdot% tlﬁsooﬂgt Intfe b &AL iR Je?t‘c@i 1%04&'81? cMots%f the drive

I n one odi nme he vertical .l ocation controls of
sockety g “ﬂ*’r"le?e/elné)BE %a?%dﬂa% the g1digd B&SItlﬂnﬁlgc?ﬂ‘é“"éerdi)E?ﬁaﬁﬁ%t t he

r &dingbmpeignént gen ‘Wcao sintuttad cgusdy earvveltheppduwtality pf tomqeing stations (or with
all tor@fﬂ%@%’tl%?tln %ﬁee@nbothmeﬁtaslﬂaps It’r@dh Elaﬂﬂﬁzﬁﬂé&ls}’y s%taavﬁh o b & the torquing

statlong{ea% l %%glgég s{atlons lq(ljl,& :@O&J t I ?191% ou,s¥§lﬂ start tﬁe sec!:)r?drhcllﬁI ortlghe torquing

n one e
stationg {3 taeOUIDY)stinpre w@ﬁlwestmif’f ca@fSlm%emtomlq gfergith two of the
torquirfyf Adtio NS g(, Cor@uing $tQTGUL NG -BY, ahnil @RS sinkBdreG) sttt WA second two of
the tor K%‘sltatn@%‘%%’gs g:ytlo’?ié ?1;‘0&' ]5 a%dih%&%_@ig tgh%{)ljslyosftaétt\xg%g g{dq\k”) D0he torquing
Statlo“éﬁeeﬁa stgtionsplf {E ;)rrul t aneously st art with two of the

t or guti enfoditnabti edEISof(tBe GrquirgoKragjuhsNgn SH@ink© vSstchI FAuBY the individual

torquut%rokgauh\lhﬁgch%é %sﬁ%&g %{) yorcﬁlte%r:ltls \é@ﬁ%&tl@e RRC me (ﬁﬁ@ocf?lglertt h@ desired
make-y %?%‘@8&3?@/0%‘?8%?11‘&% ]fyr‘? ‘t"?ﬁesrsﬂrets?/%to t\E ‘PP{éP‘EGSﬁ‘t%E ' Hgre system

of the ptratilagtrgqiieg gationst at i ons 110E-F). In one enbodi nent
eme%bsmer& e Wit dront adp NS st@ﬁmg Q@mwcmenmn@ohﬁp forbach of the
torquir:liJ?nstta!tilon Qe ienegdb\ééllgnlélr%l thet s%vrn%H %rg stsé g‘t‘; It ec%pr \%Z CI:BI chur simultaneously for
a pluradifshefdhteraping ﬁetleres |11r e@ Wkémﬂbt ttl%wqtffé fierrstpe Thiastsd “gncan occur
separateRoisdad dfitrgorhyidg @itloh € af @8 StiFReESRNke ih@vidhe tdr QM gSpEiek torquing
up its Jg%{g@m;e%rg% X&;rgdpoﬁfuet he particul ar tOII‘IquIJI ng stati on.
enbo svvltchfromstep f" to step 9
CHWHSEIEWI%?“WIW@H%%%WS TRt @ e GE tof‘h‘&‘gtsﬁflﬁﬂilaﬁgmtab ¢ to torque
up its i8¢pattivo helt tolard csinmae togquio Obhi ome ;tib ddineens tMstveimifig dgmakit @ppt d'ffer 4 set period
of timd ﬁte%th@@artlg)larqwulgg Qt%onseh{y’gdth?éﬂqgldt% MOJGQ[ e. asteﬁ&' 4‘fl’r al i t y
fn%d%gttg(‘? t f’t% t:}m tthe htdd
f romcstept ™" ‘E‘E‘éﬁ °p ealﬁl“rc% ¥ RN %‘& ery Mot ok Sxtende
positiogathadidllytrifercted pepifiong Istoae_t ingredimeanitlc planliyef yagew: somiondiestep "
move frB&l'lW\/Q%lsmB&rt@ thpBé} pabidbAsO NG otn@reﬂlUbd’iﬂeﬂiﬁhd h8ve from lower to upper
C

pos1t10ns OQ(a]I
embodgr@@&@ftﬁrgalglpaf qsp@ﬁge(h‘fe@tlcﬂﬁtelgabl}oéh @@a&r@tfaﬁu@’n 2@6 rqutng of the drive socket
can octi@PLOEJuAR sBObits. Dok dedtined: thosdbaghtisbenieonedbpdicFRMaring the
station Jlle%eéfi@E RLRDrfL GOR upliRSENt after a set period of time
r the partlcu ar toqu|ng station entered high

torque node (i.e., step "f"). Ln one enbodi nent the

during step "f" the plurality of torquing stations

nove from extended positions to radially retracted

positions. In one enbodinent the plurality of torquing

stations in step "f ' nmove from|ower positions to

upper positions. In one enbodi nent the nove from | ower

to upper p03|t|ons occurs before t he nove from

e N T T -

tiv 0 the deg r
s l) f?r tge Vr\rlg‘)ve fogrgn ra glexgan(se% dl?.llly re?racqed rt_)msmons In one
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In one enbodi nent steps "a" through "i" are repeated
until enough riser joints or sections are connected to
Wa wInrer string so that the string can be atRGHSEWOV®I2691
a vveII head. Break-Qut In one enbodi nent the break out
I( %{: (%dhrgg“r\& ﬁllllrren\g\?meﬂ) S’?Seer sser S r(r%ocgm &4 s%%pd)rtle§ g}{ tﬁ!: eravr&}twg%as of the rig
O“heioéééll"’d‘éfd%“w\hl ch can be control | ed by the control
pan@le)embodiSippept “al thirb&edri'Sdre ropgited(Un)il er@ing Mg folrds or sections are
conne(,rttj:dstg Ehe%‘ISEIJ sﬂglglégniﬂal thggtrlHé)pa%rbe altﬁ:ﬂ&ﬁo a%q%e% spi der
dogs; (c) activating the torquing sequence of the
wrench system fromthe control panel; (d) having the
BreakefPufral ity of torque stations engaging their respective

bQJ Jn% em()&blmaﬁVHe mgzai% b& (&lrﬁgﬁéthg%l fs’équ@&re %%a&trﬁgﬂ]&ﬂﬁan include the
r r eS

f0110an|g ?eg%r}% eﬁng lpldlgr §%s?(}o§%§v¥1}1%ncafl be CP]IQ}olﬁlg)MH]Telcgntrol panel) to
supporhprigel @21‘1{133 Iﬂ@rralqnpgtép riggp gtflp@qlp’tll f gpphreﬂppgﬁdaltqq en 1q1'p|r dodst (y) activating
the tor@ﬂjmg qOeee of Bt WeJaSh Sy@{eﬁlnﬂr(ﬁlg thd Rolaed1 b&mf r(@rﬁatlllﬂg tﬂeQu\I‘tﬁﬁhty of torque
statlon[s ?%13%1% tl(e%)re %ér/tesg’gigf RIJ)QJ t)}]? th%fpl&rgg‘tg%?to?%l%ts{a Pl% breaklng out their
respec(i¥y) bolfa{Prghe weerpﬂaageam &hy logfer figs éﬁﬁems&Odleq lonsr %B%‘?ﬂ fgy upper riser
sectiorf; B hAviiEGP @Likdlivieo ol b SstativhO spanSigorpagls posithd 0w eOihngd)€g) having
plurahwpcqqo‘rqlflé s@zﬂggs hf(lhg thlafil\[é E&t&@@olh@ ltd"{h@'uf)};ey gggtet ((ﬂ; ﬁu‘!/%g the plurality of

IOﬂS.ISG?% 9 uralta/ "
torq“eﬁ?ao\)}’lsdi’lﬁ'@m%f B FSREEYF s ﬁﬁ‘ea FPraerositiPy pythe Bpprﬁe Pgrdadaving the
plurah(}ﬂ o)f tqrqptersta@vnsn]@engmgmg itlsebneac b fidw ity anglgrovednd ql@mnc( k)) the riser string

to be rﬁl@éds bpg:tﬁek]@lg rtl?er@flcﬁlhﬂ'égtepﬁgetr ls&ﬂorpf(k)trhh@lng k&@ﬁmﬁﬁﬂhg thlo@-ﬂﬁthe riser
strmg IBnelxﬁea IB%%G‘: s&;?de?ﬁegtsﬁoegssaﬁllgdsgop m&s?%é@% ﬂ%}%&r&gn on%he spider
1egs/d<¥ﬁbod| ment the during step "d" the plurality of

t M(ﬁiéieﬁlgodifnaﬁti tBNGuriR \¢ep Fi ot pRtaliaCIfastqpies kthti@B s ol ©from retracted
pos1t10n?% 2‘(1 ‘%ﬁ'e%}é (%Hggsqtbdﬁ%zﬂné%é;%?ﬁoogﬁr{kflp&g}fﬁﬂp&gkEg?r%hlé Pﬁons in step “d”
move ﬁbéwpiwg%lwnéﬁslow RoB\teRs: %%%emﬁ@mewheofﬁeveé%brarfﬁéﬁﬁw radially
extendtdposivoueockwire e fo @ tircantve trotnappadbatidny todx¥d @pdedods otid @it®diment,

for at 19&%%%&1@% tQ{eg {1) L‘ﬁée FRYEy i QMnd RRES nPROSHh dnk Q{Evﬁra 45'19u1|tag¥¥ﬁ1%1y
S

°§‘F§Bg"ddme‘tt ﬁtépsnﬁvgb‘K?§{’t fi 8r§IC°‘5¥ﬁl8te$g&|“8I es%‘%ﬁiﬁhW““ oftime. In
one eHd)@éllrmn'Shfrmt teainé oUtgheys lebytharte 4 b di warft 2.9t psl I'plhutes. In various

embodtnﬂé'n@sl"tgg]set berloaroﬁtnﬁé) Pkl tdyBoftht BSSe E}h:@l@le@p&%ﬁs of time.
e

p?n one emg(fdlment WHGH ragolpyfxgeng)(%%]eg%gér p%rt szt %tor € Wiengh giocated within
a prOJe}zr?ri wireles! a figtagian Petateehiddelithrempey riskrescetis. bleraisedocofed between the
floatatloln RiRit busd thehaw@@nthamylt.t ahifvay e tahaveresietiafsitedflaekib® ek chment
Withouodm;l; e L0 one enbodi ment when radially extended the

per- part of the torque wench is |located within a

p "6 SPRe IR & ¥epofl” ﬁ‘ef’lub@thé}t‘ifo‘ﬁq‘ij’f*ﬁ tationt AR pEg eIyt engage the
pluraligypp@sltst is@r cabatinon jn dopt“dadtdastlodthabchlibetfwearnngd dxeions first engage
the pluﬁil@}aof%t)itsoﬁ a Hﬁfeifen?tnge tthHEat ITE%@@nQéftﬁéﬂ'&hé? gl‘tthe 1|llﬁlltymf§)réf\@1yg stations.

torgque oatation _a chne
GG ARG A Sl T4 B ERBOMFHRR T FOGLay wigeins satons
can rotatget pfingt kakh toyatiofal @mpdquntrh drogpiag donstogifimy vergierd beiglitys determined by
a helglftisErﬁBr 8RYAYEmEAR AL MEAL Ldric0heifRlot Sie sddheQREd &ﬁﬁ@%hm@&he drive

ast of the plurality of torquing
SOCketbtemlgEOCQted?nthe% l[eﬁeggge the plurality of bolts at a

ditf g eepedimentgach Here seeker & axeted dhedirst faasiopt] sesed pitil thgdrive socket
reacheplaUdeadnidt dert@hl haghq it Rt @hd @ashig BpcdMaovendrqgel A®E ,is stopped and
hydrauqtlé;[l r}glaxc'etdepst thqs saﬁgﬁae ggru&h %oggrﬁe\ﬁ?ofstf?ec(hglg §oc§£t htepaels Etopped and the

resgectlve torquing stations can rotate at a

hi gh rotational speed until dropping domn to a flrst

vertical height as determ ned By a height sensor. In

one enbodi nent a first vertical height of the socket

head corresponds to the drive socket being |ocated on

the bolt head. In one enbodi nent each drive socket is

rotated at the first rotational speed until the drive

socket reaches a second vertlcal helght at mhlch time

. - .
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of tinme. In one enbodi nent steps "d" and "f ' can

include first and second rotational high speeds, where
wa wIsgzeond rotational high speed is higher theGI/usee09/042691

first rotational high speed, and both first and second

hydraulll% ot‘.or% an% tﬂﬁg« ?1%8?%9[5911%%%015 %b§£)a(f1§u 1,8{ relaie%q%r a SFppeI‘IOd of time.

In Oner%ltb&td]Int?ﬁthe ﬁthfﬁﬂg‘bé%Hm? §am g 1/22@14 2511/2 303 45nd ggecogds. In various
embodigntHhe sebPerioB D tink ,ca@iCW i@iin 7 anpesidertccDinyttive os@e oG e set periods
oftimd Ot ational high speed I'n various enbodi ments the

first rotational peed is hetween about t wo

of™ PR EMAHBY EM S5k |df f‘“éld p‘é‘P dshdagesandseqony %?Ht‘ﬁ?ﬁliﬁ’éh figds, where
the secopt dionad hgh ispndis hITﬂhghth&p@edrst jomtiompé highisedd. redhboth firsgand second
rotatiohdl 'h%il S}ye%cﬁstakecs@i) stzhl%hlgh‘l %th th&H thy l%ws:,ﬁ)&li ef stépS‘e n@ﬂ orﬁ“élﬁb&ﬂﬁ%t the first

s

n a se r t ticul
rotatlon%lthfglh sHeed 1% q ggs 5 or1e 1 C§i5§95i6§,ﬁ6r5t JéOr arl{I St r % tog the second

rotatiopl deghapeet h b dripYsembedikients the fias sqtetonqﬂrhlglhéwﬂ ihgttdee about any two
of the SHolvY &eSiBieKRIrcc@glshe rdddiboh theatcanidoatidndr kipespeeheck on

t 'ﬂ1 onk %E&&%Lm i Ifggt\l%rgoafla%]ght%ggrkv% %&gtag%dﬁ%lﬂ&ggw tfin a set period of

term ne engagenen
time afsad@kt@tﬂar ‘Iofﬂuﬁﬁétaéﬁ‘b adriteric lesprting highteraup th%ke ilSt“é%dstov Bﬁ dge socket
to assitthie ldcatogtthandfive sboket @it thok@t head amde fuaihel dhbgk dnab@tdrtigl height of the

socketmlazglhs ancﬁqu getwlwgég%m@ﬁ)ttof fi¢ Iﬂbl@}{&q b§ Al dtrlbgsogﬁétvﬁl one embodiment
cond eration of calgﬂo\?rw toke iIs

after t]?faf(]fét 15;1‘]3&10{1 R th\fl‘ é?cla?%(ilmﬁ éfr(glﬁt 1s Blfa gm§ etPrqP% stroke is not
achieveh®e kedrivd spckara soumd eodi efdetatimudrivie ploke istnedatndohs vagfical height

of the drﬁ/@ 88k Gs k@Rt QfﬁH@JS%&BQ&?ﬁ@nt%ﬁlﬂl bﬁtef%@@s oalogﬂglg\ﬂﬁgi] kbrque strokes

checks o vertical
can be rn kloré%_lwn:h gﬁ%kﬁtofo rtlc E g]%'} ﬁfeﬂgeddrlve SQ q( tér mtlneeéagefnﬁﬁt of the bolt

head IWFQT‘@UI‘Sd enbodl ment s, bef ore each | ocat | ng hi gh torque
St @keus ¢t baBidRn ts Wefokd Gl lotmME ABAtor@fe strhi@ idhhdtevesaakebvement of
) t
the drlbiso%lt{eq R s?o% JS rO}n ?g rr?(tg;g%ge P@?gerlelg% ﬁOﬁF 0” tgt?‘llﬁldscﬁlﬁ)gljﬁﬁlied before each
locating f%ﬁ‘d%rq'é& figkeisig@dirmde. 1n various enbodl nments, before
eachribecatbonigh chisgiefdro bl docstingOkgh thiudrachis 1srrmtda,trbt@fﬂorocff the drive

sockettlsQﬁ) Q&i Yrﬁon% Qﬁg&ﬁméﬁ th%il%ﬁ Q}?egd ro'ta@ioﬁ)dnﬁlo%m QQJ) RRLg ‘t;eh)@e each locating
atlon nmotor is also rel axed befo

high t Ll% t; l% ({?Otl t t t ? tor t t
B0 FRHER " oAt g AiPghe 8?‘&&8 RETHRE T HRgeon 'i‘erf"B*H%“a motor to assis
in posigpigugtare dtlverﬁpel@sdree itihgs Inedtadtthd Ireedi oOfy patiisulpotisgt hadnal

MRt QFiohsQ@nASGilnShts, IHBFOROSLR loOn D Bigh aFfcdirbMas SRRKAE radfal fsitioning
svste ttortlﬂegme Sogkt ed Lihe he head of its particular riser bolt.
YRR 6ditfents, before each |ocating high

t &meméwleklé 4 warpine eigng! frescptdfipnglor POt tPABIRE Aty gteant able to be
located @ thih@spdétine® oS Bal 8lithing stleAxed timleni.OREp emt)ad wif@iata,setdumber of
highto\g@ %ngngsgtlgpgsl is sent if one or nore torquing

tions are not able to be located on their _

r Bs{6 ST Pt AfteHeaeh ngitheHiry v g ticd beighdr hopriggp] Ropifjgning screw moves
the drifd soekef tositseqnd elérdiqal arighahidiionds shesigil e shdkdverthigheifghtghn one embodiment
at the i tgygerdlcgpﬂ)tsft£ﬁn§§crr&k§ §t0pﬂera ROG Ve TRREU IR M ter & i torque break-out

each ng the first vertical height, the vertica
mode {itﬁgl ‘oni ng scr ew noves the drive socket to a second
v &r qguccmbohimpglprignide high thsquelpecalf pitvieods dedeete”Jathe highgorque cylinder

is cyclb@fog!ﬂget ndrﬂbe@ﬂﬁcy@l@bqq et bodtmch@e tdt FmBR6r ekt dadk 1,2, 3,4, 5, 6,

7, 8, 9p1Q)SHf 19n1| 294 Eg’trl%f‘ ')%8;1:‘92%{2_99’261:?;%9“6\/3% §§)915 {5 anI%BS(a In various

embod@ﬁﬁﬁdbﬁm@mu aF ¢Tagr estven b vgHin oReare § brtwee armwowéﬁpe alfoge é@énumber
of cycle®” )In dnbembbghehtadf@Gti@s Cast tytterhel Bigh Y@ hedsyk®fm @llgeétracts. In one
embod@#{ﬁp glgl r%%rc]&%nglL %éerrél!in%%?{;%Ell%g?(g%f,ug%?h%lf]?%? ﬁl%%fog%%??%%@fc cylinder,
13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,
30, 35, 40, 45, and 50. In varfous embodi ments the set
nunber of cycles can be within a range of between any
two of the above set nunber of cycles. In one
enbodi ment after its last cycle, the high torque
systemfully retracts. In one enbodinent ful
retractlon |s detern1ned by a t|n1ng 'sequence u3|ng

N .
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In one enbodi nent each of the drive sockets are
started in the high torque node sinultaneously (step
WO 2009/133201 one enbodi ment step "e" can si mul t anBOUE$2009/042691
start with a plurality of torqui ng stations (or with
such a?claxltetﬁsfg;ggdrglg f&es ureo 0§21 Set Herlo O?H dkrcre?nht t?/ﬁ) L ?1/2 f%n4 and 5
secondstIg prgnye et(leodgment%tbff S(j’ﬂli’er‘ilgd stimg @ﬁee H@Aa@ngeﬁ%bet‘tfeﬁ any two of the
above Sdt petiddang&os| y start the second half of the torquing
Sil%nl Qﬁﬁocﬂlrﬁerg each %hfﬁg h%%oék%g Q’e )artecl i[ﬂ tmgghqmgg&g@mmultaneously

si mul t aneousl y star
S0 F G G ETUP PSP (.5 U g S AP e P AT Byine sations o
with almaqiiesatnsiullt ameousdinegt gept “civicdnsimulseeanly stawovitf ong fhelf of the
torquntgosrté:ﬂlldh@@ gStt(ﬁfEﬂuﬁ)Q&at(o%s g10A-8§ Al tﬁ)&lssng-l:lllggeolally s@ﬂdhet J@&ﬁd half of the

torqunégtsmfllonsﬁ(gg?%atlo\{ls §f80{$a{:)l \é\gh%nef%ggs’]?_nf% eP] 0 can s1rﬁ1‘Bltad1e?‘}%ﬁ/tstagt with two
of the tapgg g otprtiqnl - dpiguin g gatipnat 106n). @nﬁthe@mltﬂmemﬁln stgtt wpgh 4 geeond two
of the Wa§dihg dchi@dnd (0. Wkatiu@l 1100 rBULIIGh &L bR cACBGRESYih a third two of the

.des|.r 0 Qn he respective bolt being broken
torqu“gg Sﬁtw?d( Et%(srpollég )tt the desired turn can be based

off! %twﬁa%@eeefeaét HokesraygmetsHEOH; Gh ISP sEPsEenitil fiy individual
torquiigys@atieirixacicse A¢sirddirotatign b hie Risghtitedrotjbeingbaeed b Birdnv embodiment

the desh@f 'ﬁl@]‘i canDeBed UPXﬁQn%%F én%ﬁés%\ftﬂél%‘ﬂﬁrtgqué Qsdhli s
enbod nt verti cla]eélg%taverrent of drive head

t Bté)é‘ﬁ IR SIS T A te dPi‘ﬁ Kb “‘ttﬁréwt‘i)‘fe&tfé“y upward.
In thlsmmemmelbadty'cal e vonent efnthodhivveindd it hke wh Hyfagreartliaggular turning of the
torqueV)@Erfch Gady. angrd e%{boﬂlldfeﬂﬂ tﬂig dﬁferetnhﬁ VElQlEzg ld@gu\l‘rfr %H&lﬂg thgé’tohﬁle wrench

body i 1]@ Jelies 1eve\c{ %r\ll\gle @oﬁf% eé&eahreaedavﬁt e ower &entge an 1sq?,| elc'i] 1npt|he gap between

ween
the uppgy dnct lewerrﬂatlgf'an@éss begngdaipeg bdélil@dgftﬂi*%aﬁoﬁ‘e dn pye @trrttedllniefltthngms of the
lifting 6k Kre abdut 091 @is@dadionand tif brahadrivB s@ket M€odel chibbdigheht@hkset distance

is 1/4, §l)’8e1/zasp§l‘5];4 §/§tl Ej'u%t 9%%? /bF|5%Wl E/Qel 9/3% lechetshlenvq{:l&}s}mbodlments the

I st anc |
set dls@fl@ Cali}ﬁ? WS‘PB a r@,gQLOfbﬁvgeen y tff’of/fﬁ'e aliovglsgecﬂfleé dlftagyeg 1
3idqgne EmFddBmen thic high @8 quel oo de d sivixcised o @ dorqeth &letalbier aspedcified lower

back p@l ﬁltrqu&%legéﬂ)nbﬁe hw\éhttm [l @st%ﬁnﬂ%n@ﬁm%ﬁ%@@clﬁﬂé’caﬁ%@mgje on the low
ance enpodi nent

ve S |
torque %ﬁptegtocfa% ‘&E S ylen \’iﬁa%% &Y ttedoofot% %6 F‘&‘Ef)él 'Fr%lél%‘e éttla 18% condition
is detegniggpldeiddion deak lowes spbatidd hprlam syavre far sheaotiére nede onbadyaent the stalling
conditidh @Jheteembwup%xstleltg beldw p@emem menhroggiteskiocan be

none mbocﬂ ent91e s‘flgcihﬁl'lorrbhlg‘t?torqiupgqow¥o see ifo it st

des for ea hnof%e miodules are
en breéa h one envodi ment
done Sgltla'lathoﬁijycondltl on i s deternined based on reachl ng a

S pe@icfein® ddibaitkh P eSS wEdcdl fovthet BDEAOR drivdkoO¥@head remains constant

durlng%gllbgglrlll tof tthlg%rﬁé Q)lci(ét{](gll‘ ggP%LﬂI J)lR nIn o%e gtg{)(?({l Iﬁlﬁlq r(liltgt%%al speed of

9 el ow a speci t ow rate through the noto
Wl‘ilfe‘i’?PSt‘Hﬁé“rngte‘éﬁaf’lf% high torque to | ow
t or gquemhwthesnthor sceattivabfeighhte oy fek isaxkendtdndn one embodiment full

extens%inm-fl tfl@ﬂﬁﬁﬁ%%ﬂ( 1sId@te%ﬁe@gp%dﬁrﬁﬁgtse&ugﬁcertﬁtn% tﬁg 11Yt§1rgt ﬂofkahydrauhc
r.ve socke

Cylmd%&:{ Sﬁg’ a\?é’r“f"i‘sbo&%yflm‘f’]t TRy of f‘trﬂéetaFrt‘\fleO%%lEW tcg C%Pulte 293/ 4,1,1%,2
3, 4, aiglr Sesgkondu in variquigmed odimsold ithve pitp ctidveo ftigie g1 prvathispraegt afpetween any
two ofttllfhedbd{?ei s\éepeel@mttmtaead remai ns constant during vertical

Lft | ntg?odlmeﬂ?%e 1n§?oqrf< {re‘reng% ?teﬁ%e untlltYIed \Ileggclkeh}eac?re?c]hesasecond

Vel‘tlcaélkq?@ﬁ afivdichdeightilee lifjigg fp]i]fgs Ehcked] b oéégr@l?qﬁrnféafugyetractlon ofthe lifting
fork is dbtBini6E dDS G HIENQBeqiShdd@sih fthe hlftfng ifddE) hf doduktic byl G &) isGeh as by retraction
rayli e 4p r
hydra&%%tegglgeret%f%ﬁt }f?e?lg@?ﬁngne%ﬁ aﬂ"sdg gﬁ /h)égj_%q /3? 3P4 %ﬁ&y Ee%oidg In various
3, 4, and 5 seconds. In varlou§ embodi nent s the set
period of time can be within a°range of between any
two of the above set periods of tinme. In one
enbodi nent the lifting fork remains extended until the
drive socket head reaches a second vertical height at
whi ch height the lifting fork is retracted. In one
enbodlnent fuII retractlon of the I|ft|ng fork |s

I . o - r 1

the drlyfhsoa
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retraction of the lifting fork. In one enbodi nent
after start of retraction of the lifting fork, the
waiziovesrecket is sent to a home position for rBIFHS:082042691
vertical and retracted horizontal positioning. In one
o BRSLIRD IS L LACKEAAE LG LIRS, 3 AEHE RYSH ot oo
oftimq.n one enbodi nent the drive socket is not spun either
| m bicgmiepeedt oratibn ohitghiriveseuet dufobpy sietlracdusignvithl e start of

retractPRSf BIRAL q@rgt ret ract| on vert| cally is checked by a
verti cal q ne enbodi ment retract.i

hgYq™y ﬁﬁP%ﬂlﬁn a@@fﬁgfrta?f Eﬁiféﬁggt()f the Hglné &ork e dripg gocket is 9t to a home
positiondpri rztmtealventlad jaed deyragteithogedned pératmpingosi ti on can be

C nﬁ&%%b@ymﬁntt ﬂlme@gct&ﬁ%ﬂmg BlolitSis Qghlgxl%@ bleQ:Ythcs keh@l %f retractlon ina
sSure

horizorslté\It c%elin (Hle i)cilmsnt\rl%eetcféwe &oa(f%glb %?gpaflg elt]%r 4!ng spe%l or-?n hlgah torque
duringggtragtlonaMo@@m@@b@g@get@ﬁhmgfpm&@m 1bcﬁleﬁqeé§g @Iy@tlcal h-plght sensor. In one
embo Vit @S ctRABedionRNY & tyhers ek tipe hirad. Ohe hdrBnielAdRdiNE retracted home

pos1t10WcIllnl gh&k cﬂ[lfga%qu%:stgﬁt?e\ﬁ@eelﬂm%% b%g& hgg c}l@?@r?@@c\é%s %gsction hydraulic

I ONns
pressu@otﬁf f 89t IP&dodosf tpg Yhick é%nr%f:c{ ed 3b‘bo§ OsT:i 8(318 %ryil %On%-wés opfetraction
pressulyy lavarietd catbilionnts éi-cd perird odl tido pdaiba &tithdn rafge bhigtwand anyl tho of the

above Qﬁ%eﬁgﬂg%‘?'tﬂﬁmm‘il?¢£tﬁc£é‘%09§on§Qa@Qé U&Réﬁéﬁb;bﬂlﬂy retracted body slide
retr%ctlon StO or each %/%{{TE ule in the retraction

cylindgp.p. Iaﬁetbaﬁfé"“e G P e TREC ¢ Bo- viarpe 8‘5P°dé‘5%¥‘ééhebef can be an
adjustgblpebody royrect®ocloe tforlrechcbody medwh intthy graatign stbmt i on changes

Wi Jheteﬁ%odlfﬂtal@ettlhqu@lof $¥}§@a¢1 s&tad I)lhtﬁe @ﬁde‘é@cl&pﬁéﬁ@%f ea'cﬁ] to@(ﬂl@ng station
changes Wlt&q}e rotatlona se erda() t?le glave so%lﬁ one eg}% ?Hn nt t]re ratﬁg V&trtlc]al speed of the

SOC I‘ oni z
drive Spﬂ@t kﬂISYf\ﬁémQ@@%étth the rpt@wealéméaﬁlifeﬁtwq Sﬁekeéluru ng step
" In' odeRenbpdithedl thd YurRE step U PuSti@tolf @AGuiNDMRiohE BBVe from extended

p0s1t10%%qo%£]cﬁ§% &apa%{eh !pgﬂ’?'ong O og%jén?llodx?ernﬁ%g gﬁﬁaﬁ% oq 90%{1&11& s@a%mng if? step “i”

ul n
move gpig JOwFrpogifgRs tPr“@Pr‘?rI H?\%é‘?“sp i PF GRS ey 'flf‘e’fno]beogi"flll%‘ﬁ% to upper

positiohf ootves Beflie dhémanvbve tiven mdiadly fexendddomenditlty wppa@ed positions. In one
embodﬁ}géft tah:gr}émgggéﬂééﬁg@\feQEc%l }Iel'kﬂt Ml%dlfﬂrrgmcﬁ@ﬁdnauléfng of the drive socket

ext en to radial cted
Ca“"c%‘ﬁﬁtoeaghﬁ% png Sy IF*SP%?‘?P@%’&“%HB%GF‘?%%“\9@?*? %‘h%de%‘@ fegyicaring the
stationfrgtdpestardihedd of @t prakdn a@hbdnd rai sing of the drive socket

c ﬁﬂon@ @ﬁblé'dnﬂént eﬁmﬁ steQ{ qﬂérfdgk’sﬁl@t)ﬂoﬁﬁﬁ)ut Hifdr RGe ﬁmbmm the riser

is ralsed un 1ISa ne,wh ange 18 revealec?f%%e bO rf(@]i?'gil,qulljat eleﬁibo 1renart t‘f: bove ﬁpemfled steps
spective head en out

are fepéﬁéd @ﬁb@’dyﬁ%mle%@ﬁngﬁ@nﬂ%@% "i" and "k" the br oken out
ris@fe dnlbadigend @e ﬁﬁiﬁ/@\éﬁcd:lfleaﬁd:pi he régesed untd thalicB@bl oblikdr has been
remov@ NeW flange is revealed to be broken out. In one
enbodi ment the above specified steps are repeated fo

nEWIR BRI A TIEAI g ek CRTTIETY s ‘r%uaﬁ?éte%%taaﬁ% morks of the rig
or the toperiabofuke $peci fi ed steps are repeated until the

l ﬁp&lter%mggdlﬁllnﬁ%{epshﬁs t}p@l%ﬂ [ed@r\é}%ited IanlQﬁEeenﬁFEt}lel E'Feﬂlieved
G duri ng . step the riser string can be supported by
—@\a@p—eé%%%e“e vvorks of the rig or the top drive of the rig.
| Mudtie Bpttimwitancogslpps "a" t hrough "1" are repeated

uni bile e‘irhb@dlﬁl@ﬁti th€mEthSE McluGesl QLU 11a83ANy tiERREAAIm AR B bOBosening

i mul taneously I n one enbodi nent the
(breakhé Oﬁggp%mﬁi s§3| mul t aneously ti ‘%ht eni ng (maki ng up

ofn %@@é?ﬂlﬁ@nt(dtsi%@dw pigrt et P 4 S pindroal beNs At Sl%ﬂt@gousllyrﬁlghtened or
loosenene enbodi ment a plurality of at least 3, 4, 5, and/or

o#g&t rf%ﬂé)@?lﬁﬁ}g%{ g‘:ﬂtokglrggg:ﬂ?éﬁlt% l)%liﬂg g_‘ﬁ%{l@r %éfepaque@%qe dlllaars. In one

i ndependent|y operated torque drivers. In

oneenbodi nent a plurality of at"least 3, 4, 5, or 6

torque drivers are provided. In one enbodi nment the

plurality of bolts are in a bolt circle. In one

enbodi ment the plurality of bolts are synmetrically

and radially spaced apart by about 60 degrees each.
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In one enbodi ment the plurality of bolts wll or have
connected two riser sections or joints of a riser

W& 200035201 N one enbodi ment a plurality of dri vBEBUSR089/042691
provi ded each individually positionable both generally

embodl\]qgn%r ?JuraYlty {f%at asltgez{glo%%lt%}{u%(lrweg % e &gl ment a

rivers are
pBSan F@h%fblrl@lt fhsghYHist ofibglty 4r@maé>ﬁlteﬁﬁk engp crghodinsgtapplurality of
bolts a(dnyedictrbly) ankd eadieltyt ipuedhpdrt 15y, abMatdoadgrStsepah. at
I ﬂ‘gdn\é IegU@dlmg}g Eﬂ%@ur§tt9gft%ﬂ§w|lpor%% c%lm:%h mseI Q@tlons orjomts ofa
net hod 1 ncludes the driver noving vertically upward o
riser stiB&nwar d when the bolt is being | oosened or tight ened
| i orvecngvdodinne pturdity p§ ddterscire pkovidsd radheindifvidudily positionable both

generaﬁ&ihé&ﬁ[}%d@ﬂ%@auposIt| on of each bolt to be ti ghtened

I S é;naetem %ﬁhr%gntl O uralr}E Ofgtqﬁaﬁtai( 4o ta)ng/lgrtt)altrl\be?i Mg%é%wnatﬂ (f:ogether to
tighteng@rkpeionlooEinghredrivagespertiviaisng up) I'n one enbodi nment
Method SIQGQRhdIEGEA1QBrQfe Statk@dk | S positioned next to a

f I (1%% dn\sigocdwrl&n hgtn {ho? Ge 1’u?gsghgld?l?&r%{b@in%%grﬁtiic%og&/arﬁ iOISc%R)vnward when

the bobl‘st})ﬁélgll‘t‘)?e“éﬁ Oﬂ?gh\tﬁéF% are moved horizontally closer to
alr @spedbddivientpl wsual dhkgk i9fmabobt Be t:0stbee tndjhitpeneach §fmadebolt to be
tlghterféﬁ)}makle %pp&QOO%QQQ%r%er)aIfﬂi\é"\ylﬁlal (tlﬁéclplg sgirsﬁéﬁq{msmﬁﬁ up or breaking

g)rtlca y closer to the respective plurality of
O“tse%‘ﬁ?cte§°at‘1 ‘b8 tightened (made up). In one enbodi msnt a

pLighgdnitey(ooMaliimgup) s are turned to tighten the

I @S HRChIbY @imidh @l:éntdysecq{on Rolits id };Q)SQi%ﬂfId' 3Rt enegls(QBie of riser, the
ur ality of high speed/|ow

Secon#p%tloﬁlé)?gser ﬁlsgt%léoﬁ’re ol %d% %urning of the respective _
plrmnaleinb?dﬂasﬁntb@lutf%ﬂx o dpgert prg toserhtprizenial yreboserribp eisprstite plurality
of bolt€ @ HertiRhtef@nmbe: &M t ched bet ween hi gh and | ow tor que

Sysgng %baﬁm%q)él$él{$§f cﬂ%}@]@ %%q’l%%e(?(/e Ee‘lﬁi’ ge‘r toI tﬂe 1Oenpeective plurality
iment a 'ow sp eed
Ofb"“éii’slteé‘#ﬁte&félrfmtailea‘f?gl tion to contr oI over t he t ur n| ng of

t heonk espelinéns @ ppkalityadfidtiyerodre iolet! $o tightdpehd reghdtisn eliralityrof bolts to

etlghQJﬂ@d Fﬂf}%gqb)rrent control can be sw tched between high
ens_as nmany times as needed

(0]
d&’s?ffeeed“b"?‘ﬁl%ahae ‘\éF?E:‘b‘/d?frﬂE?h SRg® %loﬁ’i’rtgf‘i“f ﬁyséﬁmso“roflkf‘é‘rﬁ fyndng of the
respectivpvBitahite of ha@ltd e tebwnevarid o dnfbotlirent @epesti heswitched between high
and wh&a@ siygtympis Ak tigel & Redcticgidsgaed (made UIO) as the

Pn one CI%O(?HHCIR a ngalg\éo{low stiedEnQQOr\ﬂae s(r:\}ste]%ls pan raig%dlonyto control over

Ivers ar
the turveg ?ﬁt@anps%@émlgrawywﬁbqlﬁ@ heéslgf@t?ﬂi Ip@npngfroginiepicoggrol ey tegwitched
betwednthigheantl il ghitoejue dy s(arde mupy) tids ok heedbbbitdssiraave downwar d.

I th %ee gp%@htnagﬁﬁrﬁﬁtg%? dg{;f{ Vgrg m%@yd pe@tléa?ﬂ ﬁﬁﬁﬂ%‘?ﬂv t%lfvthe respective

contr o
pluraligrpfhgls to by Heldenad gmaske uv)earStﬂi'eé%?ﬂtS ﬁlﬁYﬁ‘e {Rmvard n one
ehmbadicnntimthie phirglgg ofahiders ecaond cé egtitaingoofward serdifaene vertical

speedsI ﬁmﬁ@gs&@@ve%hﬁgit‘f gf tro|1t§ %rbejt%hﬂaﬂedq{‘na&elﬁ)_t) lclsotﬂe b@lts move downward.

positio next t he
ﬂ'u“n? ﬁ‘&g‘f‘ﬂ‘??“& G?CNBY“ Ml kﬁtm‘g}’e“g&‘%gﬁcé}‘iﬁ‘l“ﬁlﬁ%ind’a hrf@“té"“lmg driver (high
or lowgbesd akid ypegifofyorttit Htoaerb@t made up. I n one enbodi nent
t hﬁqr@ka&wdlﬁlie]ghﬁeeﬁ}kmd §$Ceﬂ:ﬁseaﬂi(ﬁ1s Bﬁﬂ@@taeéjlow%ii bnca thir8 @Ker joint or

sectionsits ?)(Ifsqg)ncfpnaégtstg threcs)ggoraf Jlsaég]opnt ot secql 3 eat%d fﬂ{e 1rd r{ser_]gmt or section including
preventers

aPm“ﬁhﬂﬁﬁ@k%@Pﬁnﬁﬁ%mbnbodlnent t he met hod |ncludes t he
stfae ehbalith @niha gpbote tigHtdnidgQte@y DPrepeatid ShtaACicer Whihg @adisT®m adjacent
I n one
the seabf{l-')dot‘ grken’e%ﬂetllh%ﬁl%ﬁ })181)&/ eoruglgrgxyelﬂ%gs ‘tor‘th%{) o%ét%{)grﬁ drop a
dlstance In one enbodi nent, after each of the
plurality of bolts have been 2¥hn down so that
shoul der to
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shoul der contact exists, each torque station
si mul taneously begins the final high torque nakeup of
wa bwpn3vespecti ve bolts. Simultaneously perforPiTYS20hE042691
final high torque make-up is believed to provide a
nroene Lérrrlllbfcpmentrqlael%?etlyo? qu)ud@seﬁnE stg nofba%% V‘ﬁ% bglt % drr(l)pS e([l tance while the
sections or Jo the-fla of ‘ine
bolt head isstill ]'e&ﬂnﬁ:@@ the digysp tlp eﬁe Wélrrﬁa}rgqllpgp j)oltspﬁa aéla@ed to drop a distance.
embod icfieatimeral afeaabh folguerably at ban havtelveert sp ghd @i saghat shoulder to
shouldglyc%lngict eQ{sts ee%@lhtohl% Etatjlo% sﬁﬁlﬁﬁge%qslﬁgggﬁr[s tik f%%ﬁﬁl&l?gr(fug Enqkle%p of their

I's reached gt tor drive
respecgvg)togﬁ] Sé]fllélfalngouslg§&r60r6ﬁ1g Iffpt%]a %h,tg@giﬁn%%e upaﬁ] lf‘ﬁ"é to pr0V1de amore
uniforig mpake ng cwgctt@mbpts/eqsreqh@mgm sfcriomn dr [renth 6. &.,. ket mingthe flanges of the riser

joints &mp@gh%mpatrﬁgl)rret hod | ncI udes the dri ver NOVi ng
rtica hebotlsb

[ g gm %r%mantne ﬁ%c%q QTHUe StatiOP at% 1 htenl l%d:y ﬁ:achgjg t1s ﬁ?op&@d after a
desirect 'ﬁéluel P thi hgjtis gﬁsfthémeea teeddgh ttmm@re/eswaf?méﬁllﬁ reddipalerppishrsessure),
and thésalapngog‘yst&aiusﬂeﬁgvddhﬁmdﬂhé yar. so that it can at | east

fnlgg(%lggllttthehg ﬁodalncqu W r&gveaf\r(ii?(r dlg%mg& Volvnward. WheT the bolt

romthe one e ment the vert
ISbemHé‘Bb‘Fﬂtedof the systemis limted to prevent the system
f ronne cav@iih ag tteharad lioahalisapidensutlodthe ddivifgxy e orragachue station
includ Es tﬁeesﬁep%?&ﬁshn%rﬂhe%wh‘%b Hltat it (l:ag Qtslgeﬂ{ NG ﬁ]g Bolﬁe@@ﬁd%v%ta}vagf fhe driver
enbodi nent a plurality of drivers are noved
radla“ﬁ&f"ini 1%t Iy closer to a respective plurality of bolts
t & e dndoderedth¢ ewkdrheght 3f the oystere cdmdtedrid pfdvegtthe system from
damag$RGhd RAEOF/inkd 188 -folnl oRREHGRBQMI R IE johcpl Ural ity of
d vers ar rremlé/ed v, rtically closer to the respective
0 be | oosened (broken out). In one
efbodicrraediment g o lyradity effrigérs efe impaedhogizentallyrcfser te presrsedesplurality
of boltk hﬁoen&sa&at(ﬁru&np,hlgrf@kni deyon@find@ist Sciods bErikO0sened
( W&g%ﬁleH&):nt a ﬂlreﬁﬂ;‘? otem%g' mtve(?vﬁ (%Iilglcloge){ to tﬁ1? na::s;%gtive plurality

ow torque systens contr ol rning o

Ofb"ltﬁé)slﬁé%‘tsmfé (‘ﬁP]Eﬁ“é’I“?)ty of bolts to be |oosened. In one

e hod iemeatimeo apradlitcedribes swintrcddedlobehweamsphdtigh paradity of bolts to
be 100;69&4 (tbg)ti(g(p@ut)systerrs as rrany t| mes as needed or desired.

In one ur. | ow s eed/ hi

sys PR ‘ﬁlefl‘r%\ﬁ‘é‘fa? >P?1f i g’ ﬁ‘l/I%B’I ogrer SFF?E ‘ioﬂgﬂ hf‘gt“ ing of the
resmcumlmrelstpeﬁbqlveo i lnesahddt yn orfe dydlodismenioobieo! cpolsemeaidhed|bgtween high
and wm&qwg%mnﬁanw%g 2 nc6RD obssW. t ched between high

a?n oneoe\éybt 1m9nl'1l.eaé>§L¥§‘b\6gtBIow S’Peng)ﬂ}[f/ﬁh torgFe %y S ?(,eaalqransmon to rC(éntI‘Ol over

I'Vers

the turwe&@fdhﬁ\fethyapllusﬂhtymﬂaql@ taffetppserise: Im@swahoriwnmoawlcmw switched

betwedfhighQintl $ovt Brdae syseasanedny nalkefcaud r dasrdithe bolts nove
uﬂl\l\@[ emljolampeq “Rﬁ@ IJFGIIIVG@S Bl ﬁo@u tlé/rtlcoallgqllt‘pbv\i%rélt@[h% drespectlve

rmve vert IC& rtical speeds

pluraligy qffyoltsia bf @gbeé‘& %%M} aasmrﬁt Lgﬁltéfn%%wsaf% o be | oosened
( br @lcembodisichiveplbolitysofnitives upwandd vimicaipependcd Biffitent vertical

speeds%ﬁl{}?ég{ehﬁé%vegﬁnalpf of Hb@?&%d&iﬁwek{ (lﬁ“@&tni%l tLeelg—i)ltls Hlobé)ﬁ}hx%ard
e 8%}7 ({;{8% ﬁ%:ﬁtdrlvq ﬁangﬁén%maﬂrt&éﬂ?tr (ém%{hmg]atroqhng driver (high

or 10Wisn®ﬂyd@bsptﬁe)fs’tr@pal@foyusffnng a fork to lift a bolt to a
V & dnk 6@bo dith & &0 Qﬁth‘ﬁ@ inlcﬁdésm@: salot udtadonk So 1§t 4 bdlt to a vertical distance

. retained.in.the n one enbodi nent the driving
Whlle%e%‘lﬂeﬁegglsesgu etabmi m%éi dgf'e& ped after a desired hei ght

ofn qni§ smpeyliment shepdsiyinlg éﬂclf( e@ch, boltHestprwadiatist 2 deperedyight of the bolt is
reachell @GN @S Bad PEChd b@0re3¢hos agpPedifidgdidryge Bght)t Aed eiei driving system is
dwm%§%§q§ghh§bgﬂsengaged fromthe bolt.In one enbodi nent
first riser section or joint is retrieved, and the
renalnlng riser string is raised to reveal another
riser section or joint to be rgtrleved along with
another plurality of bolts to be | oosened.
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In one enbodi nent the above retrieval steps are
repeated until each riser section or joint in the

WO 2@en3roring is retrieved. In one enbodi nent REEUS2009/042691
rem)val of the driving system i ncl udes the step of

r fﬁ one %bgchl% %tftevt%st r‘?’sgr sept%n Oﬁéom qsnreglevedegncftﬁg ammgt Eser string is

rive radi
raised b’o‘le’(eal tht‘?théhlésee%%‘l ‘Fté‘ﬁt‘t tt> RercHist todlopmeith a@éhet Rlgradiy Qf gplts to be
loosens®Vi Nng vertically upward when the bolt is being
| ﬂtoﬁt%QﬁlgodJnQnt%%b%Qﬂ'em% ] a%re?e%&ﬁ uLt(Plregeﬁens%tt s%t:t!ioqm)r]omt in the
the 1 oosening cycle for eac% I's stopped after a
riser stR% {STEHEi ght for the bolt is reached (e.g., a
s peaickeindddistorizgempei githe droring dyetel dbdydes hneket digaising the driver so

that it Qarnl av1e51@ cl%é/rstﬁeelmlﬂ hSaddnd %ﬂﬁﬁ@%@«aﬁlﬂl@ dtleg lra@lsﬁ;eftortl ttemott he
0Q0. S I.Ln one

n One e E%ci Ierbtnhee)a(-r%%t 1nc P] eage lﬁ%r m(fvu%ghvertd:ra pwarc!;rep?n tlﬁ% bolt is
being h?see%@ch torque stati on i ncl udes the step of raising
t Beordleln¥8dimS®a, zttla@dh tbilqu€anioal tht RAShinglceas rdr banolits HPEU after a

des1remqgh%§ta %XY?% r {t}ﬁd gel‘%v ecﬂ?@qls% 4 Eh&%l?%r'tln:eoop)o L&d thé (prlvmg system

the s
is disepgagid ad rtttswfﬁt éreleﬁte ‘tollfé"fst%‘teétﬁof’%%lﬁﬁ ¥iagi ng t he
f Inoat et b@ih ¢nh Shlrétaic Oam ahodisohg prmesohthe ii$etig ss@eh hi@Achasrque station
1ncludJ:SQf1J]sttep O-FYJ?SQHgOJte mt {OQLat Ltrzzaﬁ) ﬁqeammhggat he@d Mdl‘hrl(ﬁ)e a&/)(y the driver

rivers are robotically controlled. In one
radlalleffﬁ‘ﬁ‘dgeﬂ%ﬁ& a plurality of at least 3, 4, 5, and/or
t or quecnthodenstharverticdriteigbt plede ststﬁnonelireirﬂdodiptmmt thheystem from

damagﬁ%nﬁermatalt@n/ﬁﬂsﬂhﬁotna&ﬁl@léﬁ eadh%%@ctr‘%ﬁ’@@}%trﬁem a plurality
fr toraque [l vers are conputer controlled. In one
erbBe meRt plurality of at least 3, 4, 5, and/or
t by peembedimertg rhrditcefiened dregrs aferokstigalyrApE lsnin qnpgmbodiment
a plur:ﬁt@ﬁbﬂ'@heakt% 2] NMuhl/aNeas dril és oReoardned medk cabplithedl thd yontrol is
of..4orque drivers are automaticall y controlled. | n one
odi nent a plurality of at |east 4, 5, and/o
t Bwla e per e Pyl A e aterfoeﬁetereﬁ%féﬂleﬁemonf frgbodiment a
pluraliyosit at ddasti B 4s b nanldfoameQuesdriven aonenentixadi lnent cabglitemlthd gontrol is
simultfeodOr que drivers are renotely control I ed In one
enbodi nent a plurali of at |east 3 nd/ or .
t 8Y6 %m‘&‘t’dtl%%‘t pl%f"@”c‘?g‘%tqtlﬁt”tvétf areﬁﬁ”&’ﬁ@“&ﬁﬁ%’éﬁ ﬁf‘élnt“ ¢nfgmbodiment
a pluradl@nofraelleaﬁts3 gi und/aneows driv¢gre s cWiadlhd. Almeon€embpdinkedhe control is
SImultB@&Lstl on O Driver |In one enbodi nent the cont r ol
Cl ugﬁl Ore]ril:ttd% uralﬂ)g rf(torqP] Svel:rsla?nre]t%]:)te% CO{ItI‘Ol eé{ lrnd)ne ergtr)osdlment a
pluraha/r@f eﬁé@ptﬁ dﬂ é,bqné/opr mr@q-eaqrtvyrs(am cqngg]ilealt |I}) oln@m]a@fgm@qrt the control is
s1mu1tﬂmys fromits respect ive bolt) and/or vertically

towekhial AR dh@mnits respective bolt). In one
I’i‘b‘O‘d‘I‘I’i‘E‘I’I‘[_e'\;\g?"tLI_OT'q driver has a controlled
vgﬁtﬂ‘—%@—aﬁuﬁi\/\ard noti on when tightening (neking) up

b ol dne ethippdonet doriadbeaddet boatrelding thopdsedn vishd drival. [mmik kobodiment

each O@fhetphﬁalg}r btvtgquu!: riRed IrQEgE%QmQCMe Qat!n]alfl}t op Qddﬁt'ﬂg t(lvfd\f\d%ror away from its
ower i ng

reSPeCEs lt‘fiﬂ?“ﬁfﬂré{ﬁﬂfag%(t‘?ﬁ’t“élsor?ﬁ@/ {/‘E’P {5 ‘i‘?étlec &gﬁ)ent of the
bol pndheibrgliming lrpanedive rdrivgrokse rie gontrb Hedoyrati@iridodi wasth tmotion when

tlghterelagthatlﬁg)qu eotd ITh Y& enfbBMm¥PME: b8 S11e6 A rlidal SUBSTARME Al dr % performed
which i s engaged by the torque driver.In

byahﬁméamﬁlsﬁ drmec "¥he vertical dist ance noved by the bolt

i & onppmbodineitt &y lignsead owicers merheHan ppi@RateTthe Yarteg! gvement of
the bottheingalghteagioit esepéd chh @fe dnft@dinhtheads térqic dder bal movd fertically

18y | hYELLL \ an be cal cul ated by
substalt :]?I plyi %gtt g nsun‘% gg@(%t{[ﬁ?uos rHrolfvgt he bolt by the

pitch. In one enbodi nent, at ea&(_:h

simult
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torque station, the vertical speed of the driver is
slightly greater than the vertical speed of the bolt
whziopg3Rdght ened, and notor controlling verti ceAT/US2009/042691
novenent of the driver stalls when it overshoots the
rtic nce bol tis .and.re

Wﬁn one eﬁllb (ﬁm?lgt%h(%V@r&caﬁi\éssaenggrar‘lﬁgea(:})y%?e 0|'11t i8 rplroxnna §c{ I’?] caﬁculatmg the
numb%ﬂh@? ofithfebolfrapd/Be PiRRf he thewAt fonthe bl yn tiginRas isd cpigal movement
can betflanlhetd nofltigifieg hohimigkusf tags bt tio@by g pitdhd 1OsHe embodiment, at each
torque%ﬂp&m ltllq‘:t‘lgttlcal%eeg @Pthe argregfé%hg%ttl?tgfeg{gr thtuht%e V&E(tall %Ld &Ql?e%lt being

driver 1Is vertic

t ha
tlghte@&eaéﬂi mc?f“f?fémﬂd’lgtw‘é]éi%ﬁ’bwle‘a% roéd'e dﬂﬁf‘d SﬁBi %Pe“c‘bﬁ“cef%?qt? fhg vertical
distanaegrat dlglly thohodmediresofits tvhen e bateagaioarvvbahspled dedrivgy. Wliy manner

the dn?f!}%argpé Jon%ﬁsam‘aﬁ@ank@ 8n W8 mgddcdakhedﬂoﬁhmfga dhfeaiel ed by
e ri

c s }é qunt at eaﬁi1 §0r %gl(r)]n Eﬂ}(}i Ve]ij]:lé apeefl ?fﬁ%?]b r{s sld%htlpl 1odx/er than
the veitigg) geemi Agthe Iﬂﬂt e 1evme(b| iapemptot ¢ratrelfing ggrtigabmayqmynigf|the driver can
be spe€RANLGhaLkhE Bolf b@rdhbOthe Stt€ibal URACH thavEladby MY @rivicA 1@ this manner the

driver §é%bo%tc§1&$nlu% yy mcﬂ% &P m t%!: hé:ild O?gl% lb9||9 durlng 1 olggafme%nbgdi ment

ui
df Qféfremmﬁm&ﬁbtheﬁﬁw.lhdﬁenggv FIAEAEd Barilor syegdhafigean move in a
substattiasi hoiyostisdiemidns lusetmbRitnattiaonak sySpeaduan gdiofeque et of the
driver Dl MEEmb i R0E » BRROFLIBNL g Qﬁd tﬁéﬁn LREQUE skation is
prowded torque drivers W|t oth a hi gh torque
dRetatignal 3 rque driving system In one
efbodi ampatintehteat leglv tbrgpgstetiogris yionged tpsdue ntriders wek bath aghigh torque
drivind 35t@ %nmbatdr@réahvﬁg ity et eledodtl&erﬁ e 1dV @R ut @A ystem drives

vin stem bot h high to
ata fasg?rlr(\)/tlath(%alg comg ad ?) tﬁe Elnlp%aaeu Flivl\r/l gsteén g énrlﬁ %rrrltg)ldlment both high

torquegpeing sy sieal a;ndé@m?eqyte éﬁ"‘lﬂé S@&n@rmﬁwelﬁ 6PnREEG to sppe Giver for bolt.
e ad ieBstim bd ehell @ ok @il queerdysite\fre&anﬁy&ta@mrslaﬁ oh@Wehg&peeds (such as
fast, mQ{h%aanh £1¥W9§ee&l§’)lwenagheh£1?r Iﬁ ye%par@ stfe?t%!iﬂ the‘r(?rgu ee%rdgthe high
ow speeds), wher e speeds are
torq“etdﬁéiﬁgfﬁémdr i ving speed of t he h| gh torque driving
S ytsine pinbd dim o éhe @0 daihigdRpect ey fosfubisyisker and Bl sppdadhlt@we system

are s1n§19tra9éd§sl§ Xﬁ’etrﬁf%@QQHdeQWd *PHE quhﬁ'r g Ii‘n ih@sr\%%ewﬁéﬁstﬂgemkﬁ E}feed/ 10W torque
I mul t aneous]|

0 t|v connect ed
e P8P UGN NG e & L BR ot TOY tdet BELRBI g he arivr
becausewépaftvplragrattdhetlrmqff@etr Sinikpely] whwngheled/shicdhighgerguesystgmtcentrols the
driver M.¢.] th&Rikh hﬂé@d/mwtoﬁeye%nhasqfaugdw@r wdéd e abegaﬂeez@af stale), the high

sp eed/{owvtgréﬁ?e]syrsﬁ}:nfalio]?wsu 0 ra%o St‘r:ﬁlec 18\hvts fi%rgth)(drqlaerassemtouebg turnmg along with

the drlweelﬁg gﬁneeﬁ)éé‘ef/ queé/mbéormaé%emﬁb/s stall ed or been
s @t ode@mdodifBnt@BE WicZ@tin St @k @ hightshedhdvg horspeeddr] coMirolling the high
em al | ows operation of the |ow speed/high
speed/Fthgﬁﬁe g%ggenbl %/ turning along with the driver, bej ng
tmﬁ@dewdtnﬁiet hawoebeebfpﬁ?i;ﬁff‘*aqadbspéecg@ﬁbﬁogﬂue| drivegpig about 100
revolugerb oclinneuit. leacdenvieincht thaidgtuges! daivéricghhaspegdérhiomwable lower speeds

such al 961%4)%&@8&%&&&%%9&&1! ng the high speed/l ow t orque
rota eed of th
P"gﬂ?e§‘ﬁg‘édd?lf"éw°91§vfa’ﬁgenaf”ﬁf& of SEHbEE TrobPrayafet Bhgotins e

low sppaihigh tgueprhasq one enbodi nent the hi gh speed driver
Calbnbavsydan eﬂﬂf dgn)arm bhee &@mes BRERASHMGHs B alo@dticd®y switching

betwee[r)l%ﬁ Ch I‘Lt sp&d{low ?orque plhases an% the&?\]y] speﬁd/ﬁlgpg) qutegnasesebaset}l on tlﬁa individual

tqu“eé%l‘i‘tfPfé‘F“It% quh@tm'ealll%\ﬂf '@%@édﬁ&rldﬁenﬁépdee%m@ase In one

eBbodivRR Ak EaRiRl Snilenesdsie W enches i ncl ude
MR

e O oG B A R o U B Bncousty wio
torque phases based on the indjyvidual torque
requi renents of the plurality” 15 bolts bei ng ti ghtened
or | oosened. Both Systens Energized Sinultaneously In
one enbodi nent, both the high speed/l ow torque system
can be energi zed sinmultaneously withthe | ow speed/ hi gh
torque system (because neither driving systemin a
non- oper ati ng state, or |n a reduced operatlng state,

o o, S
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rotation of the bolt at any given instant. In one
enbodi nent both high and | ow torque drivers continue
wo 200943838t antial ly all of the processes when tPQHUS0DNH2691
(making up) or |oosening (br eaking out) a plurality of
the low S%CCd%ll%h% %sggte%ébegzy s¢ nehtgerdrlvmff’ %ﬂ% rr;ar\llogrowgragn% state, orin areduced
OperattnéﬁfqtieW@lrniOVélferfé@c*mhsthweﬁﬁ Fging Atscrafly errﬁh?/ewerqﬂeaéwé)s a
p Iretlie 1@ b dtirne swaias b ter Batw cenlthcOn e sy8 e dépeediton Badich syskaghis controlling

rotatioR Bfnk Q¥ £t%;qgh€el%été/rﬁf S Cont ' nue f or pr edet er m ned
arounts_of proce | ooseni

( B %‘éﬂ(?fhké’dﬁltﬁl b%Ih d’l %Pr %Hdu ]PV tBTH“%SPY%S C‘i“ﬁf“‘b‘h bor éhttf&‘}flﬂbf ntll of the
procestds evhpr egle¢ndrgnimakeidg amou itosdnorg (borkingnavac eluatitymif gbltswi t h

| QWitkrvONsy REiskket er m ned anount and the pr edet er m ned

Sr e&gtfem&%men ggrlm 1&% gt\?vge?mft? lh% tgrqu%drw}s éls(bvlz orquﬁ%mher occurs when
height e iyt reaehtes %hfed%%t@weépe%@yr e of the hi gh speed/| ow

t of eéeniBlifkntGRM Ngh SRNSRdok e dlRIBhiRe ForsMde@hROMES amounts of

0 tem This is a
procesp?qr (élﬁktn{; &rplj]gr 109%n1§g’§o§galk&ﬁ%nt)targhgrglﬁéﬁk@ Fl)tged/ | ow t or que
nﬁt e Pebefin et thneydttgmped; apoynts fog| i uarsidift high Witipfow is one
predet@mgnce nboditmai tthet fredcbashepressitife coftituiee|odwvs pee didhi igh second
predetl iAHEmASRENDI Y can be sensed to determne a

sw tchover point to the high speed/|ow torque system
Tﬁ#&—']—#a—%ﬁ&—f%ﬁ%c oyershyske ver can be made when the back
piessumeofimenhée bak wpﬁeled/OhF‘grhlglowquelowyeltqemmow can be sensed to

detern@ &L EFTREL: }g(ﬁntb@ thR Q&@%e@d/ﬁl@ﬁ @dl‘&d@%ﬁstéﬂl NIrA B P8R BMLean be made
when 0GR Gr SR Brcaly 8 n S ohins SP aB i T oy
e%tewemgﬁdltnhe theogeks preesdyernit g‘w lew Pl@f@@hey sr@masgmbly can be sensed to
determ@@M dwdichdvdgpdilt@o eel W@ spedaulbw tdiguel OWes peed/idd @htch@\feﬂb@ be made
when %X%E(ﬁ{%re&lar% qr& thGQOﬂ %Behegmghgt&)éﬁg f}f:s(l.)err}ld tdeﬁ&rél\(}@nﬁ{eol%‘e l?ego%v a specified
minimpRE REFEFITS- N g PR 7 0% 'ggaue s Hem Bl eﬁ?feé%fmresmed
(but infas@ited doedikbgkvapaedticomw §po Edzﬂugh w01uo KyseHrOip sonlpellioyvha driver, but the

low sp%pcﬁlﬁFlt 'to?&e%gfﬁlzljn qsdsep Eoe§(§1uern@ 1zeJl @orﬂﬂ%nexmgqﬂ 1@%@&:1&1&1@&1 that the high
ng of 't ‘ﬁee dIuowto tor i.n i
speed/ %ﬁ’rt‘frqﬂif?‘ét?“wo R 15 FStF d CptaioRly ¢ %‘f“ réﬁ&he@méléfi}‘é%‘sspee ow

torquegnatqralingis below atspectflvd stalbad Espeled)/ hi gh t orque phase for

S prhle QﬁB@dnﬁéﬂt a{e leﬁ@ Ght-he idh %@d/%%b@&lhéﬁﬁ%r 1ﬁlalphﬂt1@lgar wrench of the
plurahgl of wa7rﬁhesspce161fses aqtaaélm\%ﬁ Lt Clhquv(&:/ %}%etegﬁl %H ?orgue éﬁth%se for SPCh p{aﬁtlcular wrench.

h rgwew@e@lme@tv\fakheg gelew r&wagceﬁedsw&mcarOéq%fonWehmsedrmgh torque
wrenclDf s Ainaakithens theaighepah/1dvwo gy psisat i on, the torque

driver can conprise: +a body having a high t or que

wrench assenbly, the high torque assenbly being
StructyreofWrepghes connected to a main driver; +a high torque

wirene kmasdenb] af cachh@qini ghiot ohqueuassentdnycobetisg

oper at l#é/%l)&’y QQJ‘I.{gegth%@l t()lQluE hfﬁ'er{ml algseq{blyveﬁe 1%@1@' t&r@lgeagssé}lgoly being

nai n +t he driver being adjustabl e bot

ﬂpﬁraéi"@?'ﬁ?n“ﬁhtaj k?earl?%%mau rections, the lateral
d| r ect irohighermg quxllglsesamhlnltheyllgbevrpe@rﬂiisemh)ﬂ}dmiﬂg@ptrhfefely connected
VeSthé Bk d@lwreﬁa foRfling tR nMEd AR Rl mant each torque

driver +{he rlver eln%a(lljus\{\ellbﬁ } 91 1a%era Véll‘ 1ca‘i ?Jﬁectlons tthe qageraq direction

assenbly 'Conne

dP?l%wbﬁﬁwaﬂbPe&rqnﬁ@ulﬂw@ tweﬁlcalﬂilr\?@ron V\her ein the

NMRXd nddTb & dih € eah tdriie: driowy ifdrdgiieloasaqiddsienbsy, the $&v toh@n assembly
being (%QI%UW#O% eetd(t)({) t\?vylt%g?gﬂgg gnsdgrlé n‘{}fg;t&lr rgﬂlg?rgéf 2}?@1{6% élﬁeqlgaﬁtnnﬁn torque

speed of the high torque assenbly One Way/ Two Wy

Torque Wench In one enbodi ment™a plurality of one way

hi gh torque wench drivers are used.
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In one enbodi ment to swtch fromtightening for
(maki ng up) or | oosening (breaking out) body of toque
wavmnaess2ean be flipped. In one enbodi nent a plRECEUS2099/042691
of two way torque wenches are used to avoid the
of the o%&grélﬁl %s\éem\?\%ye 1r§l1I oosghhte I?nglxpnu rt%l Iu%Xf tg 1t ngqcﬁjee a\slgreﬁgﬁr and the speed
of the jopftprappssymily ispgramphen harpaig Of_’éeé’éh F%@Je(aéﬁemislryeakout )
One W 4y/DneWartiodquseweengh bol t |ifting nechanismis

ORE ()@et en%%hb{neﬁpﬁég%%ﬂ@%f BIQ: V@a@%hghdtgllq}{ee&/renl:lpdrggﬁ are used
enbodi nent. th

anismis sl
coniscray ipo E)Ooﬂg}t%fm‘flé‘lghtﬁ‘@“%\ﬁpé H’&éﬁmgluﬁ) Yriees @%gfeﬁ‘ﬁﬁ% out) body
of toquehygelpblchn bq flibppadg nmechani smis controll ed through a

PSR r@:mbQ([lmte1lﬂraqﬂllgﬁ‘ht§l oplvx%rvaaly' tt)ﬁﬁu@&/reﬁbﬁg R Sused B 20N the necessity of
mechani sm ver

al |
turmn% trﬁggglran?yvﬁ ttﬁrqﬁ%gr l}é)({dlers&)atg/een 18?]seﬁ1ng ilnd t(ﬁl}l&nm ISl ent
Fork LiffcF ojs dJifting anmwmmmmmmm& k Final Tor que In
oo FRB6UieRit balt GRRAG ek BanRAC ofFRE I ic i cétbhrofehdhadriver.
t 9nr%lé %mg(pdu%gﬁ me%glt Elft%g tr%bl}am%l%As {:l)dl gg coﬂlgacgeE?o body of torque wrench.

ning pro
ca1 sl %@tb@gmﬁ%@e ool liftHg Berdinipe sswuirellqldhgugh ¢ pigton. or through a

pluralist @lpistong or back pressure of the hydraulic piston 740)
dﬂférﬁ Qm%&ﬁmgh% gogrh?tpn% n%ﬁa%%m Jeﬁlcq{]}etrmqqih%@}t oﬁorque wrench.

check a ni mum torque (such as
cdl ?fﬁlegg?‘g‘??e'ﬁfth gnr‘? tH’rgd‘EFgLaf“r‘SB“rhslaﬁ‘E stalling or back

Final fergggure) and if the minimumtorque is not achi eved on
Oﬂﬁon@ 'emg&fn%erﬁfa CEJQQ 1s91|1a$t3 %ﬁd%ﬁ%‘fﬁal&&qu@w éa&glﬁ)rlts(e zO% F) during

the tlgﬁem rf)c g% ghng%al or%leﬁaneboenca{c] g%as??ondtuglgaﬁk p{eﬁsgrer{ﬁﬁethe stalling
or baclagfef(sarrwf te hb@f@ﬁi@ peﬁﬂn 7ﬁ9)dbledmhejngfl A p@aﬂssiw epodiment a check
is mad@Qkih@R rfi@fiminN®r@BIEUCE af b @lclculdiidn Qi ehebR@6 BRNhe Aalling or back

pressugzc)ﬁ{dqym Qlfnluﬂl?m 909(9.1 f r%tt acm%vpcfj(ﬁiho(ﬁg ?}rggr? YEn & %thps%40A -F and cylinders

700A- Hew@rngussgn%%ﬂﬁd 118 Oeeenh'%wnbaofawadsls k@r&?ﬁb—ﬁ tmgeszr)chmlt during
the ma@Fupl Hid/SEYERA MbEWE e or T HBstRAVWMGS (eothe antfreiritcner

um@{esmq{n{egt erna&nﬁmné‘it W@)O tgpd }ﬁ)@lﬂ&% ofqgrqu@géﬁa’&t @tgeﬁl?ed In one
resent erence should be had

embOdﬂrﬁ‘E‘t?‘ﬁlfioﬁwrﬂbe ‘Efé? a(ie e ﬂlé"é‘& fﬁ BHiTo% PoYad i n
BRIEFRRFURNIEH QW O TtHE SINGER Al VO B @ FditwP RS/ INGilser ei n | i ke

r e&ear ﬁmer Lmd&etra@dnsg GenoOhfulel Kige®, eﬂemvantagw ovvﬂerpeésem invention,
reference ghg)u?d ‘t()]e ha% t(i) the 9B10W1 galla(ti H%smilpet reach COIFIT]umit]ﬁn Wlth the following

an exte
drawm§§ rwhﬁﬁlwlieﬁef?%@cewﬂ@éliﬁlsfdlemﬁ@w@ﬂeﬁ&n%|a%wh$relpnt exposed
Frgufedl i2atdp v@ewpemBPREtioor evidnich spriet dognal an\ek@deafstateh@pporting the

riser sélpégﬁfl th%%B%\Qh@lngt h)% gpergo%gt eQ}Q(QEQ:'d in an extended state.

ures OW vari ous sequence steps in
VSRt W&S@&%}ée ?“éirse%lﬁ%al SewWoh e erif e e wdrsths it dogp @@Péxtended
state. 3 IS a top view showi ng one enbodi nent of the torque
%%9&93 %M%@%@HM leorﬁ@ ueJnQe We};shn @lrrlakes h%pl‘ar:esg h)@ one ofthe torque
torque stations ( 1 10A- in horizontally retracted
stationg at'es (and stati on 110A in a partially broken out
vFewke.3 iFp gparvecvwdshowing opg pmiddapens hiohe wguo mecne ipottindsming  make up
with al@ilx &fhﬁ: th1QhEKdRioWd (@ MFﬁﬁ{lsltoﬁmn@U? feﬂﬂcté@!&a@es@ﬁd%aﬁ&h 1BbA in a partially
bmken Au>t<m the torque stations ( 110A-F) in horizontally
ten‘éféd states (and station 110A in a partially
bF’@R@ﬁ‘ 1p ftoPViaWhoEing 9 e cBiR digeng oSt @ffaie WEens h gestopy @ing make up
with alD§i€ofalke thij @ stMiba@1 BY-BY in@BSzoh@AgyktdndEd ddia (ddgiatieri INQA @f a partially
brokerfoulBE) Up or break out sequence as the driver socket
IS corr%)l etely retracted horizontally and noved to its
hi ghest vertical position which will clear a bolt
previously placed in a stor age1 condition for a riser
joint along with being bel ow the | owest point of the
insulation or floatation for the upper riser section
or joint. Figure
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5Bis a top view of the torque station of Figure 5A

shown in partially broken out view Figure 6Ais a
wazhens2dc side view the torque station of Fi gREEBEUS009/042691

mhere the driver socket has noved horizontally over a

g%ﬁe%q 1s !cl ?chglggtgztside glewcﬂne %ftgh%%}rhle Qt%bonts I;]eead)q Eor }41% ba%l mﬁg:(gf a make

up or bbe@}( putyesgnee pt (Uci-ré/e@Bcliegls n@cﬁete}y e ed l“top‘]léor{t%]lng(bmoved to its highest
vertica$ p&liticanviadh vHillglHaea Gok Bhaswslyi placpdinta ﬁlrhg& dotiddt@nfodutiser joint along
with bé{hgealgiovﬁhgfdcvgst Zﬁntj ot thd 111§191th h&tﬁfcq for \He gf% epilset' &@tlJnQ)rr ﬂ)lﬂﬁ Figure

tion Fi g 5 wh drjver socket has engaged
SBis "ttﬂ%“B‘dlotf thﬁﬁ‘ﬂq‘t?e*&lﬁlﬂ“ ?%Flé‘ﬁf“ A SRR P REURIGY ‘im‘feﬁl‘)Bh‘@ﬁWt he
upjgerc 6l iangehcandr didet acw He tgay. stdEoguf BigliB 5| whae thogrivir@weket has

move@flortzlaﬁtaltlyot()%ed @&@tahcpm; Qﬁatlﬁg%&r gghwmsghwmdﬂlm Radiki &l Alyo moving
en, ou

downv*aﬁcﬂy Cslueoug{o e{l%aéﬁ hggolghea%r dgye I?fs orLtathevgo rtllle\clit%rlque s%atk)nf)fFlgure
6A Sh%’ﬁsm@pfuﬂlﬂmhnme“%l t, and the bolt is now allowed a
f F%&refm Is atsbﬁeeugh s1t1$1e1ega>@ tﬂzabl\qae Rafiddeoffri @Rge S herdelvdrRecket has

engag@ﬁﬁedb (l)t anﬁ L]esgup 90 sﬁa c@%n\ﬁ%rbt g%lﬁ 1|1§£| ther Qr%néfan?%tﬁ‘ﬂe%gp tI*qgure 7B

rive
isa tOR ‘dm Q&the foagyesittion Oflflgjw? R 8‘)@“@%%“? Yoeliep o8l i -br oken
OUfgunei SAWs a Ecmgmme: S Hiisv of tBehemattiatonsifdiezuvd £yttedfhetdhi@er socket has
spun dbQh By %01%%% {hg Bol@Is nE\Lv QH&V@ede fi"')efe tfeﬁfth#ob?a tqg é%@etwﬁ:@&%ﬂ@tﬂa@§ and the

un free
head 0? ﬁ%’abﬁ“c Yfé“céﬁﬁbgft%lﬁﬁéﬁ ﬁeq*tt‘r?é ¢ fhg fgEssec %dF’§b’i§r§Bd‘6\?mﬁ°pt Hgw of the
torquelyli¢n ¢fdiguned A owem if pangl tigkeaboutew.wo t hreads in the
I @igefe dfal ;@R gﬁ}emgﬂl(gslﬂ({eevlf%xBoﬂtﬁe Brdu® @tamneaw@guret fhﬁtetr HeQHGer socket has

spun down Ehe%&lt EP (g Ig otstp er‘t tL ou%a t I aIbcaywe ?{a‘ti;&%lsj and spun down

VI ew. 'S a SC Vi ew (0]
the bott@n&a@vser Heras Py bRty rheeass arfthelOWFhﬁan@?-u VigpredBcik etorhegy of the
torqueSAHSN SFgurd e sttadlntin patidlly séi@bbaesiewt.0 shoul der cont act

b?! Yl\%qﬂ 1b§scg&prﬁ)ahlc SIde @i@&%f ﬁlrﬁ] %r&lniestak?lgrln I)f IJ"?.@QS Q&% the iver socket has

Ur re
spun dPUP dudotvae shrdis t‘t H’@“‘dFrs‘tOBﬁ”é’ﬁHV@a‘? f‘\? élpliféélﬁn%?c?ﬁ? 3&"@“ head has
occurredybiat thor@ike stahieén wrgb vies a hikh t@quetninele ddsic ti@chin@akad dpve gear controls

rotatioh @F the %I‘ll\lé‘ @\Cft& ¥ ngsuteh%lagg h}y %%&qtg g(,fol"l'ri]ev% hle dh@er@é‘[{%gwﬂl be moved
SI U1 S

d retracte
wpvard R P B b e e U e & gt e g St
t hrzoghl @robigk Abwovariioyseaeyenesen g beps ontpracdyfaake oithe torque
Statlon[g)rocess for one of the torque stations. Figure 11 is a
Q%Pre lFI‘ds a to%vw%ghowi(m%onte emg?cﬁBeTt oPthe gorg%uft or%]n ?ysz cﬂlrmg break out
with aléftva?f thprfaragpe Slallem () O4-R) ﬁémﬂz@@mlareltrw?dettarteaéftné @taeqnaltl éé in a partially
broker{ @mdicsy.ati on 110A in a partially broken out view).

F%%H{eq 2 :I'sza t{)}’?ﬁ@\vtﬂ?&lﬁ% %Weﬁlggc}ﬁ%r eaE‘mgto?(mg %%m F}fstqu duthn break out

ue wrenc
with al{ sﬁ)éo tt]efrte]rﬂ%e séattlallﬁ (ngA E) 111 himnp ly ?)ﬁenﬁeﬂﬁtaéﬁﬁztng's‘agon 1 IOA in apartlally
brokernenit eiaded states (and station 110A in a partially

bmlﬁem% NI siaEL QY roee éfi?thé Sr §ae §t§tﬁb‘%§'?ctaﬂ}pfo§{hg@eg\{ﬁn%‘{¥ of a break

st at
out se(glelbcre géwegﬂf/er §%%ﬁtelﬁ E%H%%telf’ ﬁeéraatF fzogtﬁlbkaéjfl mo to its gulg%est vertical

positioponp¢het 8l gfear ¢iter tdtt teehg Hoekicr ont dbigywidln beimpidel tt]U owgst point of the
insulatmngﬁﬁ&ttatib%rf&jtﬁ@hpp@lclr%ielt sie@tfbnvgﬂoqlh will cl ear the bol t

1gu Qr o%k?,e]cﬂeme{%lc s1I e Vle one op%hf: ?orn spa%ons movn%ghto a\{vecr%tmrg position for

ation

the drlw %Jelfet sle%lﬁ pelhhasd apdoihpying FIP‘Q dreéirlmschet aa%@ﬁewﬁlﬂlibce%qnéei and also
movedwie@Wa IBNE wafb e Folieh di Gy 16¢A8: dSib @lel I 15 ad®Mh igp I t6 babloR&@adtuit. g

pﬁ%lultel 13n fdgghehiggc gﬁé ylgw%?%qg Qtpst th)% J}q?llgglréjfiaglugﬁqng the step of

show ng how t drive socket een ra

ext ended and al so noved vertlc Iy down before bei ng

| ocat ed above the head of the ™ b6lt to be broken out.

Figure 15 is a schematic side view of the torque

station of Figure 13 illustrating the step oflocating

the drive socket on the bolt head for break out. Both

| ow torque rotation along with high torque stroking is

scherratl caIIy shovvn for Iocat| ng the drlve socket on

N a .
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engaged with the bolt, and the bolt has shoul der to

shoul der contact with the upper flange, and the driver
wGamk@ess2er socket is beginning the breakout prRCEES208%042691

that the torque station will go into the high torque

1ocat1ngl?hda drlve gockét?#th%% 1¥l§ea9? %rea Lguﬁ(%hg‘ ths ugro\ct'a #ﬁ%%’\%ith lh%h torque

ue sta
strokingyig vé?m%qcbl%%m%é%é?caﬂla%sthbéwq S&FW%% I]?élﬁ h??dtpﬂt“h‘é the high torque
break 4okip. Spun out the bolt to where a free spinning node

h @%mQQ% r1]s @&Lgﬁﬁg SQQ Q@%Sb? thte n&qﬁJ‘sEa%@Q of lggurta- h?whgle 'ihe%ﬁ@er socket is

engagﬁtﬁ‘. “dﬂi‘r“ée bfé‘ %“é ““a? gl H%Srfﬁ?ﬂl%ef ity é%tac?f Wtﬂh‘é'e Plaﬂﬁaﬁaélge and the driver
socketot atcka s beginking the éredi@unpreras orthatltheftorigmgstdtion kvilhgsinto the high torque
mode @nlgﬁyg@gvet g freely spinning bolt and begun lifting the

rqu isasC eﬁlatlcilm{)erwe%vaq%hﬁ%(%guegpaga1goeng£1?e 1t3 Wheredlhe dnﬁ%r tlé) or socket
has pastlaaé biskemogfthe brdt. syncpye thstbattitorhere affegupianing neide hes pdge entered
because itffctthd@isfodhls bhi@see bbivk@tkht Me:aboih ttheapeetghd tod cnOMigaNgage

t P%u&%gf ?cgerﬁ)eg{c s{dg Qleglfofrﬂllgorg?ep&%otn loﬁﬂ%!g\‘é lg(l/qege I?he lifting fork has

ater
engag%idh%ﬁ%ﬁ% P ingingebolfjapdo eun dif ety kplfeso g‘taétt? @FF"‘%? CaFle@%fB%thf?shfeaded
portiombfgheudphiefldngd.t i ng fork has retracted and the bolt has

b@%ﬂrqu% ! écgagalt c¥1d§ RRR olflrt]neqt&‘gpeasrtﬁgn'i)@ﬁgﬁl% 1@%&%'&%&&& fork has
lifted E Dltleroeh ) g{;g\q o $ CELCRL g cant
ifted () tteP‘B‘r% f"o“rOW eé%"rgF reaged RORONSEOE PR *}“§%r"m I f lfiipgtogk can later
retract] i s a schematic side view of the torque station of

Fegufc@013. YRBhAicthue vikd ofede t&q&kﬁitloh @SF%EI@Q@%GJ@%@Q‘fh@fork has
en ver r al sed
retract%cpzfntdl'%ﬁe':bo urasebﬁﬁ a&éltlona‘l up cgmgar%d to 1ts 0s1t1(%n 1Ph§uf Ofl}q ﬁned is now
locatedsinglq ko’ Sdffertlrplgwléor&@r wﬁ@wé off e sehtipy é?efsocket is
coigpicel & dsck@tafiacit @dew ot the efut bta@dnl of FROA 1B@mkzantdilybnsocket has
stoppeﬁ?oqat[ngag%hafs%een Jlﬁlcﬁlq}alraisecpzibo(lbt%e Hgd)é of Rr %?1'% OUt CyCl €.

spective View o
st léf‘iec?ﬁ %%P%mt“ﬁ éldwr@wa% thedorgus statigp of Fige b Whge thgﬁiawer socket is
complghlgwnrattad bothedriiatdntal Hoyizemedllyaot eddyplsiht st ofht hext li@ak out cycle.

d Hg\ﬁ% 23 Qscekf%nt?&sﬂe'at@vetvq)@v mstgqu@{titloﬁ QJheRQl?e' \IJIIGQ(HIPIS ?cm ﬁ)r tlghtemng
<':I|SOEOWIngy n aretracted #OSItI

ond sy OB AR EPOpr o BT L HRBE AU TSl DB T Spkbrositon nd
also showatgithmlifofg ferlgurect@8tedogvitsimown in a horizontal ly

exigaféd@dlsppﬁbﬁu&ﬁpe@n@l vicheotl th tdrp@ Ik JrFighs 03 SBOWAown in a

horlzontally enxteen?tfnosgwn %g #he li tlngtforlkgsﬂe{‘elseoss (?WIII ISII an e%(tenﬁfed p081t1(§13

anu%?h%ﬁm 4 FramPHOIFPENTIaY 19 tleextomaé@tlewf tFilg@f? 2¥Fpgiyrseown in a
horizoR@llj &téhd&d glRitiper specti ve view of the wench and

Whg}{%b% 1s zp&ﬁ ! epsﬁe(:?lt/e 1@\% ?%I‘ Wﬁ%c I?J él&lgtopgorl: !)rgﬁxtﬁe tg%ue station of

Flgum|23f“th|eﬁgh@f WRC“I igse FP(S\W/ﬁhtFIH“gaﬁ“‘b‘JEf Eﬁ‘é}éé‘) EshY it an extghyied position.
2Figus 24 isd G ppepspectibw ef ik @vwnolf artdreg v emnetivnai@igure 26 but shown
fromt@@,\é@;ﬂggldportl on of Figure 26 but shown fromthe
osi, e side. Fi ure2 sato ectlve VI w of
“‘§| vt 8P PESET SR %‘\Kh F TR E‘HE W“F—‘} HEve2%9 is
aFigotet2@m ajettep eesiogeyovicap fofe ddyatoapoaticatsbewipgFigupr2 6 however with
the hftﬁ@mcmdasguﬁ&d&&dwm@ver with the lifting fork

¥1ﬁr1re§% gss anoeql 1056% pers ectlve %Q\gvt ¥%hﬁ Elgﬁ l’florﬂ]ue WI‘GIIC% é)OIQIOIl

pective View 0 W ench

pglfgtqeéﬁ is appw@eglvi vicw ot wtlwfglﬁééﬁ ﬁv@uqﬂr@W odthegvrench of Figure
30. portion of the high torque driver of the wench of

Fi r

r%u{?§2ﬁsi aélﬁaE 13(?1%1 e%é&rclhgee\?% ?ﬁﬁ%}%ﬂl\ﬁﬁé @dﬁpe?%I"l:héS/rge\ékl?w Figure 30.

30.Figure 33 is a enlarged top VI ewillustrating the

cyl i nder and piston arrangemsn]t “of the high torque

driver of Figure 30. Figure 34 is a top view of the

hi gh torque driver of the wench of Figure 30 where

the pistonis in a conpletely retracted position.
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Figure 35 is a top view of the high torque driver of
the wench of Figure 30 where the piston is in the
wonrneghzs2ef a stroke. Figure 36 is a top view OfFCT/L£2009/042691
hi gh torque driver of the wench of Figure 30 where
tpl u192|3%t %a enl§r§ecpto quegvgplug;a? th%xglsnrglge rgleSsZons%CaQ%ement of the high
tqu“e\féﬁV?foE@erG@ oper atlvel y connected to the high speed
| BiyuieCn Guetop Kicwel tlﬁ|htglhgor\4met driveihe tihi vghindh @ gigerel30whsipelechiston is

macoq{p eyee};retrgét&gyoemgﬁ is a top view of the socket of
re 39.is a bottomyview of the socket

of
Ff@ﬂ’i’eés 37 to??‘@‘dﬁeg‘eﬁfﬁhéﬁﬂueﬂrﬂ’e Orféhervé@‘kf@c?tf F\?Bﬁeﬁ Otwé‘ﬁreé]?f“oPlsmn 8

in the peldtecofnvirdns of the high torque driver shown in Figure
3@Ingl3g usraetoﬁ%ews,f thethO (RGESRREL VIR WikQW 0@ Fighf8 o SnkditiGiston is

ousi, %(t redac i.on bar, and vertical |ifting and
lnacofn(geey SHECHANI’Sm of Figure 23. Figure 43 is a bottom

pEiz8isSd is ansrspicaive vEW phyedriyk patkeigvhirdisat proppetietesdt §oppecksd tg the high
speed BRAoNMEE Adiveahlodd {itl Mgh@RebriRWer kfted Behani sm of Figure
nglgmlé 3glilsr et04€716{)v fﬂw sgﬁepo%fl-‘? : C§7' ve view of the base

he s ‘housi n gure 30. Flgure 45 is a
sElgBiratiic? ‘éﬂ“ﬁ@‘rVéfﬁ’f offthg Wék@ﬁya%w PE circuits
coiurcohd hngs t hre réspghivdlpropuad dpitoneriewh ofvht dighjuerqals inver shown in
Figure@l tical lifting and | owering nmechani sm slldlng
housi ng, and lifting.fork duyring make u
488 4 l%actﬂ%ﬂ‘ﬁfﬁe&tw&%éeé’rqiﬂ?e #“‘t“ﬁ hy'th 5“6? Omg&ﬁ ?‘@m 8&9*‘1%1“% and

lowerigpmtdhebibm nGFigtre 2hi gh torque driver, |ow torque driver,
V@fgtﬂeelﬁlls d Ed‘tt()fnrbgrs@&@ké AWe b Mg sﬁ@lﬁ%ﬂfﬂsﬁg\re&hbrﬂlﬁa@ Gind vertical lifting

fork during break out node.
and 10?—‘““1& E‘gﬁ IS’|ms°tja %%Qnatl c di agram of the hydraulic

C ﬁgew*ﬂss fop pffﬁecwdﬁ@a\mfutbe ower thgniiding IKjuging ef g 0.3
Sehenab i sshedtiydiewa 0 bf thdgy dsduapcitit@Kirs1gn dxpe Bigh ioSqEElE driver, low
[ [ 0 [, [ st
toraue BV L B P RERR ) BBlg BEEHDRARRLD B bl mak up
mode.t he rest of the riser string i s supported by the
S pigders iskisgheimetid@agram af tot Ipsiewfic sictdes avheviling thyvnel @rdubdriver, low
torque%ﬁgmﬁinrcaﬁﬁﬁngsd%@toweﬂn SchRRGR sﬁalﬁlgﬁ&lsﬁg ah @Rrif fohb@mn break out
mode. first riser section s vvlngapurallty of riser %
‘ready to be tightened with the spider supporting the
r Figere 48ty 4 wwherneatid dagpinuafalic hygrapliic digpigpuer tho bivdrasic aewer unit.

| @%alteel@ id Dschigdeie shie r\rﬁwpﬁﬂietsteg rdf mEthéJﬁ@a 15Qr lstﬁn,&:aotslb\d&mg a second
riser s%chon 0n§0 a F%?tislegs%lc Ihr?agel tﬁﬁ:&rstn er Sﬁ%wﬁ an)ng Q/lt It‘:hétlal estt Xfth riser string is

ave
Supporﬁedl%ayrﬁlge wplethe plur aI i ty of riser bolts V\,hl I e the r| ser
SFiguRg9iisSa ek iGsi&URPOsvadrdiye db@dspérdedtion Fs@uéEpiaed ot Bp of the
first rlér sselcg% s\fl \g}/l%g SA?“SM !)fcr?slell ‘t%/oltls &%h& %tblg glg‘ptteltk%t\xzd{hhﬁeesp1dell‘(sup80rt1ng the
riser Stalflg e rﬁvfalﬂtm togﬂuafnondvl%%re Bettekindhed OFEROHETul es are
r Etgnadt)usngsmeom\hmhl&mhmm ipdisiting ot thEplyualiey G2orglvowsiuteRghown in
Flgurquﬂé\‘@g@n&@ aﬂe ?Ha[&tng Q}?ﬁlg\ﬁlgﬁhty@?ns%?g(gﬁ %hﬁ@ﬁie f‘léeE §t¥mé‘ 1% §§ﬁg supported
by th gtlons is being lowered by the rig lifting elevator
y eé Br the spider has been retracted. Figure 53 is a
stderailewacgidethey pdpmnedly mdicpioignthatybt ettt ¢fetoxipe oyedules have
compl@Bthf infa&E up loB B pRBGL) ONSsck SR HY shWab&kshye Ltk Go their home
p0s1t10|n| fting elevator (which supports the string by
attachnent to the upper flange of the second riser
s&isticon)shaf t BF nphenadpiuaerinthesydsedis e aed 8! rifr gentigns is being
lowerddyitig: riy 15tifkeclstiaWa fdr tHehgided v Bdcaket@up@ort i ng the ri ser
S
%{%lu{g%g g%/%%&%ﬁ%bgpﬁ%%iévﬁﬁg&n gémll‘-ttr})%t eglcf glg?a)é#u? d fﬁﬁcfltsérggctlons 18

support. 18
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Figure 55 is a close up view of the elevator
supporting the riser string by the upper flange of the
W@ 2monss20i ser section and having pl aced the upp@r/US2009/042691
flange on the spider for support. Figure 56 is a close
being llf“éQ/ered gy thfg rllgthp[m§:!:e§\r1§rt(r%ﬁnscg§ grt §%§b ttgcmrrgj}ﬁto lI:Jh%l%}e:)per flange of
the seqgpg §i§’ééftc?l‘2f@ afjgrely S(deela]l'aISbgqn%etfaéYeéue m)dul es in thel r
heigerepass & sioasicand tigedidiptot fupbhr@nprealserotiingmiydee upper flange of the

seconﬁﬁlﬂeh@ a%%%lﬂ(?ﬂsqblpm&ﬁée 1§gn QS%}%PJ&L - of one or

nore preferred enbodi nents are provid herein

t biepe 53 AT St BuY Y HB\RE%Y“OHSW&’P”’PE &‘%‘F%@E‘ﬂfﬁ by H\?é‘ﬂﬁ?ﬁr B‘ﬁ“ge of the
secondrmyr Peticanpd taved; flavey the upprs fiimgye vy the Fh@erethbosugporspeci fi ¢
dEIgafelﬁ itH 86 Q5 edwhe tRicRvAsE MQtrerh & e OB o MELIHPERTREE FShe second
limting, but rather as a basis for the clainms and as
riser SeCtl(ﬁnepr esentative basis for teaching one skilled in the
aFiguted’ érpplsyectifeyipy efldnix toraveamedutsa in theihey e apitians pidgeiap in the
break &} &lo@EN Structure or manner. United States Patent
nunbers 7,146, 880; 6,553,873; and 6, 382,059 are
i ncorporated herein by reference. United States patent
DETAHSH} Pgé?FB’rTI%%rl al nunber 09/525,465, filed March 13,
200Qilédsdesdripapportahedr efegirefeddyd ¢ngfodinensere Fbovidal l'letreyn af is to be

unders\t/cyoﬁ %G)@\?‘er WQ rd%lfylrésgnt\MV%ﬁ]tﬁ)m n%%@ [élﬁg&ﬁedlg Qarﬁ)ﬁp foTR{TR Elérgfareasp ecific
{ |t¥? tor que statlonz each wWhi hcanlnclud

detallsdllhsgt oselgh maalr'(anqtb 16treli§)aeéedveﬁ HlétH]éSblf éatlber as fq_& clalms and as a
repres¢H@@ye H@Zs)forH@Elnnam SHOEY infilprarttto gintlenthepre{ontiki angoruip pmoppropriate
system, gg}%almé g}gne{nmreakl ng out) a plurality of bolts. Each

n1t dde:(g:t% e]%lte.’nt numb’sc’ahsb h% 35)5'95?? m’_% %g%naé? 1n2:0r80rate(p l?erem by

refefﬁftCher efore, only one wench 11OMI| be described bel ow.
ASJnitemCﬁtzﬁ&tp@QntthychQﬁdrﬂ 6@l n@h bW 5 B A NGle OFa@A U3, 2000 is incorporated
heremg riggontal arrows 60 and 61, each wench 110 (and
I'ver 1000) can be robotically noved in both verti cal
Pluralify of Waenchent ] directions all owing the wenches to be
cYigliredid wircadhchppattud L0 cag ccsmmxses sluradityt df ghrtp@nstanignsarach of which can

includ qgﬁwhnzgldalwtwqhé %eneﬁeskw $10A0 dokf glro%ntu@@clltmgnéldolfmp) for
nera each wreng can I nclude a
“ghte‘\)\‘}fgeeﬁ“fﬁmﬁf)@ %ﬁ’éﬁ}?n’rgs( %Eﬁ“ﬂfs‘f RJuT tﬁr‘f% é‘ﬂ *in a sliding
h&usbi wgndU G5 W @hc H LaiB0! 198N | bED.abljOlis tiald | V08D tehig &F egmstructed in a
substaﬁteah@tsﬂmmr o8t dndi GRAUSHNGnlHn @S 15 heyraticeisdd Below.
I Qs 1n%%%t%€tz)l}lo ertlcalralr)rows 94 an@gg%q%%orlzonga;l ara)ws%l) t}ldb61 ealclg\!(\jrggch 110 (and

driver S@qodmd?eﬁmgwlg oy e @é?ﬁthWéfta@lJ apd bagropalrdizefippnaplfoyving the wrenches
to be ch @bdih iaW€ott QuilgSec 380 aightsEilesmbdse@hd yttivifie cabltin @yfferent sections
ofaridffPWs 60 and 61. In this manner driver tip or socket
1010 of wrench 400 can be both vertically an
h&iﬁlr%m b yreaeh Urcabineludihemrenshgitp ahichds a&ruﬂa%mwﬁ@l% sliding
housingdko. 82ench 0@ cqpriefadiusted venbddirdaive thyldirgulonon gt 4neRchematically

1nd10a@@9@£1%v&-§%4 119(96§M Addltiorﬂgl 'h)Suz(l@ 1 40QhAMEd s%919hﬁ§1nted on a base
300. Sﬁ@t‘}g BTWSW%?&P P Al %ﬁjﬂ’é‘& ééelﬁt‘l’i%?é’ﬁ%eﬁg%asa*F%%W&%Wé““““ by

arrows$@lapd @i r c| e Inghis maner drser tiseetokei 810 Gvrench #i0zxhn be both vertically and
horizoﬁewm%&%mﬂ fi@entnd J}rlwaghngéla7bo$mw one enbodi ment of

WEn 2 l}oré}er:[ed embo X1{n egt hyd]%ul'ijcrv?ire]%ch }%a.ratlgsol 08 %ql %%l% el st%ﬂ(%} fﬁrque wrenches

(c.g., léﬁyﬁdéPBdé@@ lilpD dﬁ 0%»%?(%&@218%%65?9@1%1& ﬁli?étrﬂli PRy dedies ipqreregnts around
the boB tikdINEF t&40 rivdrk&rtibive upper flange 47 of a riser joint 46

Structﬁ?ﬁ%ﬁ&onfﬂ%gure 2 is a perspective and sectional view
r 50 showi ng the spider dogs in an

ext ended state. 10.
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Figures 3 and 4 are top views show ng one enbodi nent
of the torque wench system 100 in horizontally
WO zop/ag2ed and extended states in a nmake up NORET/US2009/042691
Preferably, all six stations ( 110A, 110B, HOC, HOD,
ngm% g‘t? )47VY‘II WOi‘lg erﬂ‘ﬁléll% ggy\%e%(chq%% ﬁavan ap urah%t? rﬁgrque stations.
ur es oW vari ous seq
oﬁ@uﬁfl it Hiep Y’éWd féersls HeqraAyith 1y Sﬂ‘d‘i"fldﬁ@S lﬁalk@tﬁuilée S@é%wg@ftmg the
riser st@ihg 4@ ivih the fupjpre fsigatdl7 ons rifer olDAG eHioB;d. HOC, HOD, HOE and
1%%5‘% 28 p%%kag'cttlgpgﬁcﬁieltt%ngh\ﬁewcr’ %Fﬁle%gqeroﬂ)esrh%ﬁlg the spider dogs in an
mlarly, only one representative torque station 110
eXte“d\?\ﬁlftf‘tebe described in detail. However, it should be
ufigercs 8 eodl 4 elvabp viees detwand orde:s@pcﬂiplteiltmﬁ tigf totghe womeh system 100 in
horlzofi‘@@}l TeB St QAUAL t¥hdb Ostbd i m 2 h?éke LEJ Weeﬁregelab@}n gt di2 stddidhs (PP A, 110B,

tarque wr ench
Hoc’\S{yOg%/gIJH&QM lng)hOf Is1mrTJ[l)t neloﬂg ext%nlgi {]

: Zoh ed*dnd ext ended _
statessS fhrough bt ak verigus ﬁm@lce persfiaoapefyhe terape stitigns 110 during make
up. BeSdued dll&&&o&uelsl@ﬁns (-1-1(@ 1148,00)c,116D,11dd 68 1amj aﬂel@lﬁ}anﬂ&llﬂ the same

and opg%[y‘éL 1%”@ %?}J (%e ?%tre%ggat@n gor u% [aﬁ?r} IlOEJlIg Hg‘ $e§%rﬁo%d $nhc{e%Hg hHowever

uence S

it shoudq ‘aetq“é?%to‘ldl‘éatdlﬂf’r‘i dlﬁfcé‘ako"o‘lft‘he %ée%@%e%ﬁlﬂy tgjall S’F‘or que
sFtgutcoNBar(d 12 aldQbp vicl@Bsh oG, onHEDh o dii@Ent anitlc foldie)wratcd system 100 in

horlzoﬁtgﬁ)}s%g&ttédqul é’xténlagd SALEN ?lﬂgak%ﬁﬁl%e P?elféﬂlljlﬁ il Yix stgmnx (59{1)%’ 110B,

esent station 110, w describ
110C, dié(ﬁ)a v@rWI? '?““itﬁ‘beﬁ}‘ﬂy B‘ée“g‘;ﬁﬂ‘éfegf‘%od that the
détgaxeb 18 dsomnh peisbnv edricvhecqumec gppl fbescad thaltbrygud gat@ing 110 during
break &ltXBecktsGHIN 62 toZ@lJetsﬂ[19MQh104\4 1?61;9 1@@3‘ a@@@tﬂmganw 19W R substantially

the sargeae{nﬁg)ﬁfstrat%%{xpl%ﬂ nly one repas eaen(%atlv OI‘%LIIG sta Ilf()t 1|I|1I b%rcliescrlg'ed in detail.

t1'ons
Howeﬁfeunb‘fﬂlpléﬁée u @meét@sthrs detyl ﬁsgwﬁwlpefrtbmf@taml@svww tfallgix.
t Bfgqté§2§ﬂhﬂﬁ1ig10m al&&ré@ﬁ@fv@s tifieotMaBiGRo P ehtS o SRE of tBE torque stations

110m§rlu9t§btl @snlggsl A7 er%m nlunn@ Hﬁéﬁ?m ally retract ed .

t1on with the driver tip
16%6.%% ig hémtﬂorﬁmﬁe%&ve Vigy1af @ 49rapso¥atiop 0 PEER dirat Rl 4109 is set for
tighteriing, $rilaheir i@ e hodnafly @i pﬁdqun @nettiah sfarreROW With thdid@iver tip 1010

in the tof fnt)gtngmm5&ltJO%QQhérﬁlau@alfgu dﬁ@c&le@&ﬁa@qwr&@mda@s@sﬂmng the lifting
irection ure is a front

fork“i?@r‘%bé“&‘t"l“i}@ck?? 8%“6’!“ (Flé'i’eq(lllé“é‘i“é)?ﬁ%w $%Y0 now shown in a
héighzgntsalfiopt pxpentidedicpositduosiatiodili @etw dnwofn adorigwtally extended
positloﬁQalrect@cﬁld) fﬁllﬂ(ﬁx_/ JS(]_),fath 19,02 _1iftﬁ>1|'g %rﬂm id Fso@hSkh if Q@M&Enﬂﬂi Pdklition (direction
gnded position (direction of arrow 60). Figure 25
of arrow
rear perspective view of torque station 110 now
s ﬁtSWW 2P i schiopisResHtcalidvyofésentdredn pisioni BV didrheerdngwly extended
positio@f(diedci@nGB)w 6Bj.gure 26 is a side perspective view of

t pguw % nsczbsupeoﬂ’ et‘sg ch?l]yé]' ngw Q)ff Hlte Wr(%ldﬁ p§r§1§111- h(R)nof :l‘ilrgl%e%%[n? fl Mﬁwghere the

tin
wrench 400 é%nfmi ?ﬁhéeﬁméxf"éirfa%}af“ﬁ%frfk i Sosglotvlam w%é?b Posvﬂuog (frew 1402).
Figure27 i§ ssid ®isgectiperispec the weeneh euvtiof 4d0Hat yvioen glompide drposite side.

491%u\k%li§ 1&“9&%@@&% Hé@ o@ﬁlpgﬁh E}ﬁ:eé’loqﬁco gh:é WP 28 of@reﬁch 400, and

showncﬁp?r\?\g o rlyi ecléegletw\;lhléﬁeé H&E&)}@' meansy gghei\?\ﬁ% Ld?eétpgl@eélls >;,922 can maintain
proper¢ninecttel 1229. dreuiedp isla00Qohyerpreatits vestv of éilgb sPERP W thidhegriver 1200
shom@u{l&tsysz 1@2\%&hqaapemlva§/ abtheREORESivEETIBD mo@il bQﬁE h£201 22ough not

shown on&,gorcﬁ(ir V\}ldtraurhc ch}gm ?rls %Iér sri(;‘gggrl: llf,]evo\%er\é{lverﬁﬁonnecﬁ?g _J[(bfov%MOP] to extend
it (arqusl“@E;)eFa@ttiavta (W% hiet Backs a2k i1 3 1215609@%1 RtSodgpushg| 1230 slidably
connectR20 tradds tihnugh 196tand NOBAT sOdieg Beusikpn @0 Myeki@itHouging 1230 to vertically
-he onnected to

e D D e R R e V2P a1

(arrow 1404). Tracks 1252, 125 1256, and 1258 of

housi ng 1230 slidably connect&d”to tracks 192, 194,

196, and 198 of sliding housing 140 all owi ng housi ng

1230 to vertically slide (arrows 64 and 63) relative

to sliding housing 140 (see Figures 23-25).Figure 30

is an expl oded perspective view of a portion of the

hlgh ‘torque drlver 590 of wr ench 400 Flgure 31|s an

S . Y 4 a1
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are respectively top and bottomviews of the driver

1000. Figure 40 is a perspective view of wench body
wolgmased i n torque station 110. Figure 4 1 i SPGHU$1089/042691

perspective view of wench body 406 taken fron1the

Op 91% 35% asﬁle 09% persgect1§ \Qle 01’ n or 1 u0r %heAhQ th tor gé'lérgv 14 0 o%wrench
8Ctivervi ew of °t he ST di'lg oSt hg 14

400. FFgé“af‘@tl lbaﬁl aﬁﬁsw Eéeerspéﬁtyev@mqf E‘éF‘lgP rcmqeﬁgveaﬁao |Fc5wéﬂ?r1@aperspectwe
emﬂmﬁ@@hﬁmﬁ&Hm@ﬁ@ﬁqmﬁhqufﬁm43 is a bottom perspective view
o%lfgtﬁlle 39’ qugldlg ?Hsc‘d e@tgve:LAéQﬂ ofﬁ%‘? 'i é(ﬁthbxﬁ’l arﬁqgudqu%r yo%ﬁét Il @l%l opening

ower |

1020 fpr obﬁltﬁéraé’ﬂéé’%au"{?@‘%?eé’a? ‘pre‘i?éfétéonslﬁé‘) f°6 Fheé‘F’i‘duqfﬁ@“ ﬁ% u%‘rg‘ﬁﬁs 38 and 39
amr%ﬁﬂﬁvdiheanmdnmnduahuﬁdnpbweﬂwgoand their operations

Welghreh® IQ%&EM@Q Vidy mlvl%ncqteaoay ho@ﬁde@\éﬁ tov&;@ BEfonl k0. F&Rre 41 is
u I naer
anotheﬁgeg?pec Veellaelwl (&V&Xfﬁé g 4&)6 tg(en grom th%/(gyﬁos},tﬁéld%as that SL({WH in Figure 40.

catl I ng
r BuEsd is Pfr@rttcsﬁspm@veb*efrvn gf tbpé#dalgl ‘yu%@wwéclteefmwtl barg00, and vertical
lifting @id MRErinkGhanle 1 WON ARG 40Rs DeSoRGRsh v PYisk On siTdhk Rding 140,

reactiognbicerS%B a]ﬂggggggﬂfu$§ rﬁlhl[)\g r?n:g%ecﬁa%m %G@nﬁ gﬂ% QPI‘I@I‘ i ged:gve view

orque p ase can be ac
of basq3P0fes fligiag hewringrl 4hy dr auI ic cylinder 700 pivotall y
C Oha@div eldaltcompsre s Andid ey ogb@biotyywillibe dbscpbdd i 8dre deiagtbolaw.
I‘ qq‘er?cﬁq l(l) §anccg£119§&ta%qd§ QO(pilncclﬁﬂng i Qﬂmhérﬁog ﬁ)Q hy\(ﬂhlﬁgallyl 11301procat1ng

respectivel gLvota connected t flrs

a plS“’B éé‘b??& p&F‘i“\f% plat 8?“56 B1orat” B&P‘é“:?c% E? dé‘é? TORY- rT§‘E Cinection
betweante wecoitd ald idveer pP X @8 b8 OB LD gam@hpispotalpiriying a drive gear 600.

CORNBGH kgt pﬁarsé \éﬁl PawWhiNOP be hie @@l bn tlap B%aﬁﬁ%yﬁx&r 700 pivotally
oper C ect ed

connecé%)ld %/récr)lah\l\ﬂ)qda qbytplv OFHQ%A \éﬁ S{;tl%‘ln rogggrb con{nﬁ eg_j[(bm (r)]rarog?qo l}60 which,

in turnpa\xmspwwln@svogﬂncormﬁwﬂeto mr%taed @k@@rﬂéivenlawéow @ gores 850 852.

First aSdetddQSri92fat@g@niossd adhiveilp addne Qo dBXd pact 9B uIShores 860,870.
Drive gagxn RE§ ¥s%§er€1tﬁ’v gr(!é)égecg:ggg dr %eir%? H%Q gﬁl?thgye(%gag%%%gLMeeth 610 and

nsi‘-on o
drive pag{ %ﬁr@gs H0r &méﬁ&t%ﬂé%ﬂ@“ RO RisepiPHpEs 28 08Bt driverpqut dljy Driver
1000 is atnatdtqigo diivevgap@nlthrOQD, cotrévpoeing emgagiopgnith 420k geaton of piston
rod 758 Q)Qat@r}gsttdh{{ J&(ﬂlg dg(lé gtEs 8]6)@(%@0 rtmrt%gllr&gtu%rdhv%av&tl o0, Ylereby engaging

sock 10 .a en
drive gﬁﬁfsﬁ‘? @%V‘B‘é%gﬁid s 1°§%()‘¥ %{Wé%ggﬁ i roés"zﬁ at Wefr“ﬂﬁy engaging bolt 32.
c Onmelptskdgstanrgs Y¥and 980r¢ dpentghy Gonasd88drivan@0@®8ugh bores 881

and 88 1 PERVOUSMINRYSBER an@l 1880 fobtes 1488 meQl?@%f %Qlcmdd 465. Drive
bushingfbamngpg% b? 9&’2 re((f-)uce fI‘lCtli)n aendbgs hgg%lﬁe%% &? aucl‘:lélg a)ta%on O§C§‘1VGI‘ 1000
ﬂnbo@éﬁﬁﬁpﬁﬁa@¥mGWFV%FP&@@O for both hlgh speed and hlgh

t Orrepee 4phasescluddb eactondaOsarid e W a deat @bicOM dppdsition to the
torqungﬁleM‘@& &Pl (9)\6 '09' E@ %‘z bg@&tlb&)gc %g! (S:p%ralbg cg%g%& b aQiPivérle or socket

torque ap
1010 Vi‘B@DItSéHﬁOIH’éCté ﬁ)eﬁh%til%ﬁ &sé(ﬁ]ﬁ%a élaoneoeng)oaﬁrr}egbtlherﬁ IC?JU lber further included
exchargegitetockKe@ i mduin@hleiot gaver 1 QOTmetazitge et dadieechdf dibemes?2 which
are of differchitiRne enbodi ment there can be further included

e a eabl ock t ti unt abl e on drjver 100

eﬁ@}@% g'eae Héiaa‘b? idg fﬂ%ﬁléggéeaa”?a%rthé)ﬁ%?m% f\%ﬁ “éehtog”ra%e 3r°f° (in the
directiplisfoff ere@yt60gng eb). S@lpghwging@ﬂgqangome tomrl 43| botien 144, front 146, and
rear Meaokjlﬁidgymuduagt &hahdiyde Lt NOKIZRANLGA W ¥Isr Bb AL IV RhEP aRaSEnected by

horlzoP]talQbrzgces IS%EBd Plfor %C the%naorr?fl%flcan %m@uragtgt ?gopcfﬁﬁecf%]{s 1‘%4 nl%S 156, and

rise
157e%&GfWhﬁHC¥@H¢W¥¢Ghd@$P@?ng hou5|ng can i ncl ude flrst
anndiseranridg $#denwalilds rdbgn thbds, shidn b @hwisitiespe rHrecde e Braby/170 and
i | braces 180 and 170. On the bottom 144 can
rmmw@ﬁ!&%%ﬁ%?lty of foot connectors 154, 155, 156, and
157, each of which can include a sliding bore. Sliding
housi ng 140 can i ncl ude reactI0n bar or shaft 500
whi ch spans between brace 170 and renovabl e brace
160. Si de wall 150 can include tracks 192 and 194.
Substantially opposite of tracks 192 and 194 can be
tracks 196 and 198 | ocated on side wall 152. Mle
tracks 192 194 196 and 198 can slldably connect

A NN PN
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Sliding housing 140 can be adjustably nounted on abase
300 through foot connectors 154, 155 and 156, 157

whziong3rhi dabl y connected to shafts 352 and 35BICT/US2009/042691
Slidi ng housing 140 can be adj usted horizontally

r Idgwal\{ Z%& c%n CPCEJ? §%c s a%g ?&ﬂ%g\{)s%la ltlla (;é:)p?sn% a} t?acks }I9C?{ and 194 can

I naers
be tfacb? %%@ﬁ%l%ﬁﬁﬁateé RBHAY W@hﬁzbé‘[a%‘ﬁﬁ@d%d 9‘! d%lapgl Hgan slidably connect
wrencl @uslbeag:d o4 Gopastdho iy 1200 dib @ vaihiSal sliredtioh dt coppdraxitgivat fohale tracks
1252, lt2l§$ lgyé Iaﬁgj @fi%) Wﬁﬁﬁé h%{l§1rdé flt% m%h 269 ;!v4|palgons11tdggert1cally relative to

ction of east until the f

reaCtl"é)P?re‘Ffd]éaJt 5;98§1?r{"i‘%‘rf°9\ﬂ?éar“€gf’?rﬁﬁ? ‘pl ate 356 can stop
f Glidinelrousipy &4fent b nljtshelydiquect ponbot 3¢rthowstB)t camdctors 154, 155

and 1sr6et 57a§etn§onld951y thRcayd iorh@i%s% 5@ Uhl 358! m%@%d&@@ |lm(9 cabH adjusted

horlzontall){ re?atlv? OeRA/é %%%ch%%lrﬁ{?cvg a mlf]l Cfl%%ﬁ{/ a%v&sh(gf)nelm I’?] l(é lyalﬁ oté Iéydrauhc
cylindgys g]éltplg@qsémt shoxm) paa bmcgmegte@toc;hdlﬁg b(pﬂsmsﬂé(i and35m3 plags 358 such that
extensloh ¥ the EHRIIPUREs sOdin HBuksia @ DM Bih (HYRVEABAL f Bfowsdol (6163t until the fully

extendgé? Eoesmnxx/h(a%nfgongpa% 32% c!l\LROpofurtﬁgr r?o% 191‘19 he élnregnlg§ of arrow 60) and

tion of ar
retractjo of e clinfee pribntidine busipe! @Uﬂé‘&rﬁﬂﬁ@l%wéﬁﬁ@w Whigrpne %Podlment a
maximbmGo@ne veveihbnt aljuttg citarenandmabeh es 3bGorelvicadmeprovided on front plate
356 to %HP[Q\% e{?{‘?d%i J}%oﬂioﬁtamggengtlt Jf@ﬁdﬁﬁé’ Qsé@o\f}e&ﬁcﬁ]ﬁndl& ttph(ﬁ socket 1010) in

direction of arrow 60 can be control % measur

the dirpqgign ghsToRt * %o OePBRS T8I 45T M HECRYY F"ﬁd‘lﬂf“‘élo f et % Lea be stopped
when foershb mgl/®|1p dhisdomeusilatg3 Sh4 0 onVembodpabnt khefdistange cdfidward movement

in the HPWBEA @&rWB%%MQe%MgH@@aMEQ&f ck@hobiche hydraulic

ra c notor 1310 can be operatively
Cylmder%ﬁ‘hs\glél gg?%lm&m%wdl?ﬁo Screw 1330 can be operatively

cHnitiedtiddng endwlowaite wodharibn ddh carheaadice Mefead 3104 gpfrew 1330.
Hydrafl@UusstBg131830n b&Recadtivalg chihetB@ tdick@C 330N sofewarB0VanlB3&peratively
connec(t% tgglke\ﬁﬁchsfﬂg M‘%%IQ?IG%\Q@&GMZ%B Sﬂoﬂgﬁgeﬂﬁﬁ Ml?tm% 11{ tﬁgalke%ﬁon of arrow

1332 (flpckévrlsre)o‘\‘)lvvﬁulfl?l.f)éveayvi:e@el{ f()&r{mdpe %Fe'ctb(w ofglg(zlw 8}) while rotatmg 1n the opposite
directigioUint, gt dlcoikwicae)f awoul 1334 ai s@nwrdatRisd00oylid mitchverench 400 (in the

dlrectlgﬁ Bte&;okvo(ﬂl) otAltﬁEJgﬂvﬂoﬁs%)ownAln 1t.h|3 Qiyag\hngéofh O%Q Qlwgodnﬁer;t lQ/@rtlcal lifting and
rawi n I n one enbodi vertical liftin

1°W6“P%(Ré°r“|a‘%‘§m ECHam 'S ¢ Hdeé 6 ?t%arﬁnéwe“h%éfa“gﬂ& CPnEYgho wrench
400 wigre axtrgepeefithcoybrdet fased wreedriie ot 8d dirgetinr efialw 4@ ndiaiaetion of the

cylmd@){&eﬁﬁ@\iﬁlﬁﬁclﬂfoOt(ilﬂehe(HYﬂéﬁféq er arfoavi @@SH(\;(W&/Q{I BivAD@e {hdll ddABince between
Ir ow

Wrenc]? 46‘0 an‘c;i lbase 38(1; ﬁ/ﬁ%\ﬁre?c
requlrm/@veﬁstong%othlqwngm% afdh@raﬁraﬁ decskbowe®owr ench 400

antbnb agBo 30ht whanlith eneMatQD 1408 id grotillal. BOMESIng POSiahis@N400 can
compr%e Lﬁlng%&lg IPA l%%n@%laéqg%T%Qthg%{k lKPA?IO glgyé srh%guggrr OLJl@te%to wrench 400

pI stoh connect | bei n he rear
via howsgne 1220y Plith %%%hélﬁwdae%eﬁ? tf%FkE)bﬁO apil §432n g neE ChRYirae cylinders
and pitek Qnat shopmpssindhe donnBodd to biafetli Aandegtassiinsiit 4@ deamushes fork 1410
in the (ﬁf%m?({nl 0? @rr(gvl/ LIOQ QQ 1Jagrulﬁt11]tﬁlelﬁllﬁagenfa!:c?ﬁogltlgﬁ]' %che kdrlt Lil@gs blocked from

fork
f“”herﬁlb‘if@‘inﬁ‘a mltE‘:% g“?f)}o‘b?“éi]f by 3@%&6&% lbﬂ(?‘r?é) 114 r%‘@f‘\‘/\‘?élé’gthf F‘g‘élﬁ%rs pulls fork
1410 i 480liragtpn 4 Z2ow Mdai In cof ehyaiimeit i cnagiplun ey ad ayegdement adjustment

mechaRisSt(QRE af Nk <SOPOWAN HE BRVRIEI LARNEHE eﬂloﬁr@ oph@tzem;l%e&eﬁ of fork
1410 e)%eegll{ectéor{l %iar%?v?lé@v%azggr?r gr{llpolldi;ﬁgezl the %tlstﬁn:cl'f?%tofOfwalrig movement in the
directign ppreRd | Hosiapi berrontielied bﬁ/dP%S‘HEJMGh? amejing ek exferisiograf the hydraulic
cylindéruipiishiag fereverent in this direction such as by
t 2) and retraction of the cylinders
uigh SAYACHY QeP&h%n§ the direction of arrow 1404. In one
enbodi nment a nHX|nun1formard venent adj ust nent
mechani sm (such as a set scregﬁbcan be provided to
limt the anount of horizontal novenment of fork 1410
in the direction of arrow 1402. I n one enbodi nent the
di stance of forward novenent in the direction of arrow
1402 can be control |l ed by measuring the anmount of
exten3|on of the hydraullc cyllnders pushlng fork

A A AN o ~ A A N o

00 1s 1n owe?t p8rs119101} a Ielesco\}lovméésrangement may be
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In one enbodi nent the high and | ow torque portions of
each wench 110 can be switched during a cycle of
wa huzndng or | oosening a bolt 32. In one enbR@i/iE2009/042691
the switch fronthigh to low or low to high torque
0 n ne nt the
plgacﬁwtsenglgnt()) cgrh%agg E(()Ifhé Idgo?(hu% aFnd ]I%WQOI‘ﬁ dsrlgln (t)n ﬁ%tg%\ Each wrench
110 cag Pe‘tﬁaltheah spEIAOWHIT SN PRETCY Htoosfeh%tdntgaw ﬂtfetlgét?mte P&toaﬁtepvg process
until adightd talgh€is rdgnirané sieqtb odiciemightherqgneis gbdire$ ens ofrenkB50 can include
alow sﬁ %/htgg% té}qtlé ﬂ&ﬁ% Sy@&/hlglbéag aﬁjcﬁ‘gsg 'ﬁtuil %ké: ﬁ@t@tﬁquﬁ% gf, of blons erﬁ the initial

nent the hi and | ow torque portions of each
bmakﬂfeﬁ@ﬁfﬁTﬁ“%HﬁOB@”@ﬁftched as many tinmes as needed
wheme e bditiesit fhg hgh abdlos emiivrgogiopodftca@vrenche 1 @pe batwighsd during

a cycleotft%amnw 1t)04aemgle§51t Bptego&eénme/dndent tﬁ@emeett‘%% ﬁtgmto 15\0 81 low to
recrLons o

ac
high torﬂt%ﬁp%grhsecgrdgfz %as&% %J%ed In 55 embﬁglrmeentut%ﬂﬁ; E?T%hht can g? mf:asweg using a
heighttsgrsqué3 S0t ﬂqeelhvagtt lé’r@%e\dnqhdmahoﬁenmoon tbakeeemeve#ly etikblse In one
embodintlerﬁm/emslgﬁiﬁst;ﬁ/sef1i5b RaOfe SIOGKSLHIDLQdcast @msdddan the | ow
s r

gbgnq embg!ﬂmetqgtgyﬁ’l‘g#%pd 18\()?/ %]tjggp}ror 15]1s olt]e d:}1 %h?g(? ¥a¢l tg grlé)tched as
many tpgsap Bfﬁf'd%f{ Wm&tg&tetlag ?rdP%elatlg Wlfg%ar hoooracleeﬁ B awh “9@96 described
belowperformng a ratcheting notion agai nst biasi ng nenbers

?n n@%mg(gdlﬁ{eent %%%Eghgml-)lowg\aze g@é&ngt)f Jabla@remhsltlg @a 1tﬂ’iQin@d’igneously

enersifdq U RAEALE BR AL G VBFgLls M RE<ABEDE™ 1ZH0UD BN e it sins

driver hip ghsosipe & Ogoitdr ithon tHe2Q0 spesd/high &3rquabdo pdréomi Ighhis oasgdreve gear 600

merely@%fﬁs ta@*életﬁarpl\vﬂﬁrsp &e@)h@%'t&rqt&tw@ p&kl@ﬂ\ﬁfem&)gtt@ﬁlh?}ﬁlle SR8 by pawl 900
ansi

perforlﬁmé a ratgh&ttlfl% {wonra le}llélstnoaln% mem%]@rrs gﬁpasncllttllve gear g&nturnﬁltgaster {Illan piston

740 ang ppiels 08 8ttemend tpe durel éti“f@rﬂgareﬁot)h dturipg gelqtleememj 0( hralk foprggepy) motor 1210

from tmrhlghooéea Rbifign (fwneakisngndnd higtroR@t $9032kes J @k GURIt W 8NGHRr rotational

speed): ilhO[P& ﬁlr;lm?e? E%E bv?e%cl@l l%rclaly § nst:l'lgtg Qeéw@e%mhg Ian l%&/ é(%rg ideg'zgs]ﬁ%quently

and as BBy tnaili'lsrag afede%%gpt%&%@t%m&bg@u@ ehﬁﬁeglég (‘tgeakmg out) a bolt 32.
plroigad wteyctofl Ofcac@snpoise §doket 000 eathhiproackicadt| 1910 configured to engage a

threadap&'nhéc%@g suc'#yagr %Uit bfn @G&Qt 1?8%§ @HPJ Msol(:"o%ptl%rstarbﬂrahty of faces or

socketﬁgﬁe%(itgl z}oﬂtlﬁ%}ge@yc{(%ﬁlé)\éyl | naseeﬁlabw g]tO fg%]iler g(g'ln!]jilil% eaylﬁgwhc cylinder
700. H9 B@ulishviy Gl F0posinfisonét dxtsnémyageact adrohetwt Wi igpositioned to

engagdRRPet @%tHEN iugé'h &lenPanbrs &QOQOOVM& WM%@Q{%a@e@ AdRStecth 610, driver
1000, (&%tf%?peog %%E%qh ! le()a%}lgiahrgaélﬁ%ceon ecQor gaare rotateedrutp a'lt Rlc}ﬁ)er exter?sll(ontofpawl 900,
which il Fiﬂ@f tightena¢idp5pn @feaﬁfalvﬂomgz@@r 3nBgrepding jon dhet @ptlon of rotation of
driver 10@hP&¥1 900 mapesaaed hfd%&dﬁ&kd&@ﬁﬂ&ﬁl&lﬁf ro3ing @pedid DOJand @GKer tip or
sockettlbﬁ) gud zgdeﬁ) Qonggct(gr%g @Ltﬁl% dgilreg dr(:{u% is I’J;'QCQQd or El)ﬁt\Mthrg ngd %Xector 32
race and extended agal n, her rotating drive

“ad“T@GU logseredri ver tip or socket 1010, and threaded

c dnmect enct32 0dimthct conipeisdedighadectl devgtoequic drive agdiedhidr can include a

hydratﬂﬁ@ Hotor § ﬂro%@%qs &%Qﬁ&tﬂg Eo@%d't@dr%?%@tsﬁhﬁs Itlggl%% Q%Qt toothed belt,

h 110 furfher c
o ChaPOCPg‘tfé“ S?/g’lﬂ ?Pft?ﬁ"%ﬁ['if?t* t?ﬁ?t{?hvét @8 R Ff%‘dlt %‘ttﬂetvi’:r 4—?@%%"“&% with
driver §ip d0sopkrit €Ml 0 sndriedvian c@abdtyr 32dapk edattbatdrélgterelyhighQrotational speed.

Typicdll§ UGiBh Q&e&/ﬁb(w%ﬂllﬂe arifgl1too Wo0bhedheddk dO@fpnpmi \{71111 be configured to
prov1di§€odl?g<sq {?[I]t)s o%?orilueqio thgpaed\r/cg%oln%gcé(%%érI]ﬂlver E C%ﬂ‘ e used untrl)l threaded
conne@pr isssgde égonﬂggggthatawa be e pader magetal ptal:]_;szan@épﬁqj 1000 stops turning.

I of cik en’.lb(aﬁméht ﬁ@h &ﬁde\bﬂﬁv%ohju@ Brivepl Bivamabp sip@@0vhen the reaction force
or torq?t%ﬂoancr‘ géllat‘%/n’e% aq&?ép &Pq\g’%glggeqlﬂ? dg%& \éﬁg{(])f(%éggst)é}q &40 piston rod 750,

provi de about 500 ft Ibs of to%gue to threaded

connector 32. Driver 1200 can™é used until threaded

connector is snug, a condition that will be apparent

when notor 1210 stalls, and driver 1000 stops turning.

In one enbodi nent hi gh Speed/ | ow torque driver 1200

will stop turning when the reaction force or torque

fronttlghtened boIt 32 equals the torque placed by

A NN PN - . - . — p— O
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overcone and notor 1210 rotates allow ng sone of the
fluid to pass or until relief is obtained el sewhere

w@ swem3asl by the high torque portion 590 taki nRCTUS20)9/042691
As bolt 32 gets tighter it will provi de nore and nore

drive plaq§sn8$0t088n8e S%awpgo%t I‘IVQ aw%g s s ate cd hc%ﬁc%d%gﬂled or "being

nnect or Wg he pressu
torqued pd." lydraglif IP%““I 2@ stfsiopt %‘é attﬁ%?rbéﬁl%@é l‘e‘beltydfﬁubh’e‘te feqdﬁlg it. As the
pressu@rba@il@&nipode penuribdifiddaeschhglifusipeedt | W té orainehidi?200 ward fluid to

pass atldcb%éﬁ)t@ﬁlg n:'ss@tk- f{'é-l)l{ ﬂHﬁmgr FY&{thﬁQWp\%F ﬁﬂrQ@&an@é ﬁom threaded connector

nti nuous g i cal energl ze "o
32 preteé‘tsd‘ﬂfe L “H?tmtgutt“ﬁt’rﬁii'“‘iﬁd’f if C%*?“t‘ﬂnt@ g eﬁf’f’ %&%ﬁl%ttamde 15
overcotr2h@d Wioiot 121Qtr<ahtleé allawehgtsbrec b tighfltidrogae od nitil edlie6YObtwinéd clsewhere
(such &Q}@tthenl&figh foRut 951@10#9@&(1 taBdg 8Y ) QE bb‘l@gi ketpgéﬂterstzwhlﬁpreaqeemore and

more r%slstange tg ro(}a%lg)%g ]HOtahSSIB eé g‘Hrea{)eg Iponfﬁcf 2%f:t|s tlohq%{ ané ttlgo'th%r the pressure
in the ]@Wieﬁﬂhc lipe Wil e arpkraetidrreerthighhen t he back pressure from
Mo @ile ethBddImER A6 @ WghShaddlied (Gardizbi &1 19peFead/hiQR tdr§ue driver 590

pOI‘thlj?S\M‘e c&ﬂﬁ%uﬁs?y hﬁgﬁ%loﬁ(%ﬁﬁg‘/e%ugg e]SeLgrn u@w%rgtﬂec?hé o'ftuﬁh%co 'Itgi]the high
speed PEAELAI B IbiRBEG (0 1Eh tﬁtqawreVéf T iH eardnri TPl Zegher unilbol
32 is nadeind ®haedceptiige foeme bt thatotk qusolgEnks@taedthbyigh kgchémotor 1210 will
again Iakg G$e$m g QL etlng&ﬁrﬁalt %GPQAG ba§12 preQ‘dFe‘ 18 %@Jraltfl@@ea@hes a stalled
reaction tortgltjt é? orceé q%ava e to the torque
Condl“ﬁﬁ BPTEE By P YU [Rr @RehM 4 6TIRF Mirens ]goener at ed when
Reactiveffoyqueg or tightening bolt 32. This reaction torque
rrbatmgoeoumgmaaaaatne@tlgﬁmsrqueﬁah@t&s ae%ctmt bBE300 RGIL beafat- th@ rﬂeactlon force
to counteractg]be rgac d?rp tsogq]ru% §esn%raﬁjl byleﬁHeor ﬁlélg)t%rh%o %}r).ésul?l}l%u l%ogt 3%8 {]:l)élfm%%peratlon
a reactjog tqwe (riens)lsenivalaptojthe tprapgapp bedrba doraes variobd it O WO senrsejrted when
remov g @ tRBE Yo KOO Thi@ reh @ RE kdrQlR nbﬁfbe5@t9pen§d’ﬂéji b, QiFh EEBGhViBEreaction

bar 50@ %51}8%92%%%920%59&)%@ s]trggtu%rl)q thJe7rlgg 20 g%grer?s%r 4&'05 ﬁeagg‘oégr t 0

bHsOéw Jplp dinent GRrATIoB IS f@ﬁubaléﬁ lstta‘ﬁfﬁrfewo dfl%%ﬂ?o‘)@aﬁWt?éch body
406 to cantiadiaeth ot adtfiven fehaion bof500 toghrddds (@\wan 17(, tdofgetfls atdi I6M)to shafts
352 an@94, SHE B d.8280! @Inote%ttuemte& ttateamfletotﬁéttetd% tdﬂerfst) QBLeh itself can

300A-F a
beco“P??teért?g:]tBF\ﬁ%‘lftoelag Oo(ﬁtenétoltytfflﬁbonbt? tsﬁ% rTaICB‘Bttoréf‘e “@“Sieéred to the floor

of rig ). t hout being bolted down), and the reaction torque is
u trt dmtnebatmtlt@aset eMAepl aterneeacealettecp(fbut M D 18 83T Fig t @ without

t he ot her g and t.o
being bolta? 9 )oa\t\lg}he reagtéorn t%r ue it 161?1%121%% trans erﬂeg f]iOHl cach (hftﬂ{e%ngf&% F to one

or mmfﬂlOéﬁ?ge’éhenfsolﬁrﬁéA@ anct:@nttlt mpemdtos lgwer gprs S@ﬁ’e@di‘lfherrﬂt 46gthrough the
flangeSdngldg7control unit 80 is used for torque nodul es

Contraii®fiF- 1'n one enmbodi nent a control unit is used to
—C‘Grtt‘rol mul ti ﬁlée wr enches Wg 5 and/or 6
| H offecRigBRsn ﬁtng&a@ﬁtf%%fc uS@d fOflthe podplgs 1At In one

embodpnt @anbtr@dlunitnd tised Ge nanal nﬁﬁqwenmect& éps. Figur esngor 6). In one
embodtaén@%h“;&cﬁwM@mwg»s REMEDLFIShEPs 1N a make up
process for one of the torque stations. Figures 11
t hrough 22 show vari ous sequence steps in a break out
Generpl §yguenve Staps one of the torque stations. Each process
WFigllrebg ttﬁ@lﬁgﬁérﬂogﬁ&lv balwsdqQénce Q@psﬂﬂb%‘kgﬁﬁbmmg(%r WR: of the torque
SEQUENCE Figures 3 through 10 show various sequence
stations.
Steps in a nmake up process for one of the torque
stigbicphlthraogh §2 gew vefiousieauerne §ies 18 £ &5 A% PIOFESSifY ogphpiipc torque
stationdS al |l six follow substantially the sane process - -
alE%]Jﬂn?pllj&@ss%ﬁtﬂe %saltﬂeg%elgit]vQOroﬁgeﬁggdﬂlalqependently of the
ot her stations he descri bed steps unl ess
speci fied otherw se. Figure 3Vés a top view show ng
one enbodi nent of the torque %nch system duri ng nmake

up
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with all six of the torque stations ( 110A-F) in
horizontally retracted states (and station 110A in a
wWe2a00i13820y br oken out view). Figure 4 is a topPWI/ES2009/042691
showi ng one enbodi ment of the torque wench system
MAK B Tpkegup With all six of the torque stations (
ori zontally extended states (and station
1T A thyoysRrl0isheY yarlpmy KaRe6t bR R fak FRRyRIP e SSIRT pe ¢f the torque
stationS.COEMabd o tigi tehguakt@inOINe ichothss alletxqui®wsduattimiasy thd me process -
althouglﬁéﬂgﬂ sraggn H?)ecah%gﬂ ﬂﬁ]ép@lgdegifly g ﬂ@%ﬁlepgat%s k?JrQﬁJ(dégHﬁbed steps unless
sequence as the driver socket is conpletely retracted
Spe“f‘ﬁ%?tlh?ﬁ’ﬁfal ly (arrow 61) and noved to its highest
v ErgiiieCab a posiidw dnwngronown G4jmanhpitthe torduk wednelpysgmbdiring make up
with algs?tx @frt@evtblqucssjtévﬁogd (@p@dF} h h@rl%&[l?%a&mt&l(ﬁ’a sfa@8n 1B 0A ina partially
broker 43 &F 50| nt 42 along with being bel ow the | owest point
oker it Vigk) i nsul ation or floatation (schematically
i Aghesatied tayyiavuthey lgong aybadgpent pigthefeprme Wrgnsk pysteacduirigy make up
with alQdix §f@hdbrqdstatichGuro - EﬁnihSn@n{aﬂjaex\(énﬂw Dftest( 1@ sta@FOUBA in a partially
brokensgu%legg of Figure 5A shown in partially broken out
igure 6A is a schematic side view of torq
stigticon it f@C'\mé%Sl%ﬁ\i%O%é Khesttorgpe B2 9as | ifiggady for the beginning of a
make Upairibzak bdtlskguefarat owd60dr saketris eonlyodttly B2raandlhdrigontaityabirsig 61) and

movedftgft% 1&1&@@9 cﬁ%ogl%r{(%vﬁgg)whtéﬂ%lﬁEl'eéé% b§1@§i<@rt=;v19%slytﬂ129:ed in a storage

1 s also arr ow 63)
Cond“‘%gﬁlﬁft Yyt &H‘ﬁé‘éé‘ g” %ebéﬂlmg’F Bytlhé 37st Ry o 8‘66%5“?*‘%}0%“ floatation
(schentaglly iigkipasfl by hemtrals gtidorshatriporistlQetoh onvint A2 pagdre aB sy top view

of the QE@K%ﬁtl&MfPYgu@é/\SA Eio%rnepaztﬁuys)r@eﬁsmﬁwn ¢ side view of
ue stati,o

§gre 6A 1ts r211esclberonlaél g%e Vl(ﬁV&d ogto{rq(}llv %ttafsg)nch%tw olrre I‘lV? I%OC%% 0?@%&% moved
horizopty Wt6ﬁéowpbé@1t $3 gﬁggro,g_aymaﬁg tqghtf:]@ng ﬁgogéﬁ) Alg drive socket or tip
1010 iFA1gh & indBl oG wardlyoprrysl 8y, £fd it veud e bidee &t Bdald @Nbolddd . Figure 6B is a
top Vle%&hﬁm toﬂupagé nqllb XhOWHQK?ﬂ‘tlﬁ#’tbr&ﬂeg%t vFéV\gur e 8Ais a

e VIew o ue station 110 5 after
t ﬁ@uﬁﬂ/\/e ISERICEHIC 191 Ohetat RSl leiowr 1§ HOTB Y Poketgpdp 1010 has
engagddhiee HodtI3R adPbeigsn tocwin dbvvowe dola3 X theegl @tk hpdehflolggh7 dndentgep gap 49.
F1gureb/%t1¥\@%g ﬁé@&fﬂl‘-@t@&% sté‘t\?bnan slﬂ)zvm 1§Bgt1£1l}%r(h§§gut%evxt he

has v ti

ertic I on
dF 18 8?0‘8 l%é‘t‘h‘?E‘th‘"j’i“()s“?le ‘ﬁ%/%éf[‘gg%rq“zﬁé@ﬂ 56 hf’ d%ée YrFlihg010 has
spun dgwulihs balh e agbhbds3 21§ mohallowed ¢ frec fhik thdougk thaigasbdtween the flanges 43

and 47591@K1€Jhe;@(%@h&foltt3§ Bas%&@alﬁ&ﬁ%%@m@élat@dﬁ@@&% A6t Y010 . Free fall
occurs a{lcplfolt 3:5%5.():{)621 dlﬁtgnce suc§ 1nfl?b11t C%Phe\éd %Vﬁ\llams in Sf)C eE H)r28 Elp 1010 because

ar VI ew.
of excgiA cprpicity depHe R El%lredng #i 3 csfewmfehettemqaetatsqnaltlpdhmqeavartlally
brokeradutt @lewt he drive socket 1010 has spun down the bolt 32,

alF ggyé@q ?%Jcﬁ tlfc Qidé VIQ\% }theg \%gé gtat%g ; 9t gﬂe Jrhlg so%g& 16’1% has spun

bet'ween
down ‘Pﬁ%"lb}% ztllog/gd i geet hléotit]amlgllt 3]€ Fhé(ﬁ@é t}ﬁ-lga}bv tgbvbeml thle\%nges 43 and 47, and
furthert slpmedtdﬂl thebdle th cwaew drIflamget 747 abdrit gur @re8® in shedow @ blange 47.

Flgure\élBelWa qul&/eot{tﬂértgllﬁge §£tﬁ)tn| 196 s‘r;]om in BQMlyl H?ol@@()ﬁtlv@é\x} y

ut view. Fi
oFlgt“ﬁﬁ°?&aa&beﬂefl%ﬁ?egvﬁe“ﬂ%“eé?fﬂ%ermflﬂlé bR BhR ey has soun
down thabols plivntd e idehie shollder 8ghtaghbdtyeey erulpderflange 4¥vod|tibeholt head has
occurr6DBRARS toRAE WRAR 11 HigyWRRAIMifl BRIEMIR ARG, ﬁlbelstia@bio Aaeaplmder 700

controﬂroaﬁo Cctl{'l”( rdelvér lgegjvé]ther the% sclrugma% al}ﬁ)l tgrgbell%gc ge thie 1ver 3}66010 will

be moyed ﬁPW%ﬂd avdd?ta%cred RATEsRY s Of endcﬁlp *@é‘?e ppgiger shayp erFlzlﬁeS @é@ﬁ Fegdy for the

next mABk@ dyplet or que i s achieved the driver tip IClC)mnII be
MRYEd Yn.\@' i A fBFM %&E&gmélﬁ% PUSa L4 é)@ﬁ‘f@ 9 ub nl%de
positio own I n Figure e rea or the next
make up cycle Now t he generah%yethod for one
enbodi nent will be described f t he make up node.In
the beginning all six nodules ( 110A-F) are in the
fully retracted position (which can be called the hone
position). Previous to nodule 110 extension, there can
be a safety check to make sure that all six nodules (
110A—F) are |n t he hone p03|t|on before a nake -up

o o - Y 1 L ) N
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for a set period of time which can be 1, 2, 3, 4, 5,

6, 7, 8, 9, and 10 seconds of retraction pressure).
wWao-zlobAr32et r act ed positions can be control | ed bBC¥/U$1099/042691

retracted body slide cylinders 362 and 364, or by a

retracti rear plate 3 [ .
?nn)éea“oeétngmﬁ %ﬁ%l% oglﬁes%l ¥O/ﬁ-ﬁ)aa6%1§ theertr‘@g&?tﬁ%ﬁtd%?%tiorne(wlélglﬁcaﬁlebe called
the hoeﬁp%ftﬂoe)st B5rieuys wdvléﬂ Fatanaipn. sheaprap e gafety gigek tpmgkesure thatall
six modbBy (IflOA -Faehin bicdyonghsitien (efbtQAm ie-vpnottive chebs aaliddoMhe home
p0s1t10§ grpbe ﬂoﬁlﬁast%rt[ﬂcgl IIJ%% p‘%EIQBJ anU&/%Qn (vﬁrcg can lJeQﬁ@c‘kgdjb}ptﬂe Vertlcal height

SI X

(
Sensori ifj)Aalfi)lg ‘f”éh ?Jleonrz‘étd?lézfdlﬁly é%?ia&tﬁ@‘é‘)dnﬁ pr‘fS]fl?fe(aHP‘P’ 8211 %‘H@ C&’F f be checked
by a timingowuenct uipy thefredbddy cglindeie 3 €ydnd3derssch36 2etaptebn3Gdraulic pressure

fora s&%&ﬁd&dﬂfﬂﬂ} wllf ;S NG 1 Bes rodyl a8 14 dedoddoFikirdcBon pressure). Fully
ext en

retractecﬁo&s%oras Lffa‘T be &P?t{/oellgag‘g(ycfﬁﬁglgtr?ciﬁfé% s#_t? %tl??er%géja an%’j‘ i orR% dretractlon
catch (g\gereat plete P hi wtiagaeibinpygsintod th(e3‘29\- Ip:)one Radqdaneneﬁlﬁeﬁsm brpngfdjustable
body rBR@HbESo (c L1 BAr Fiktc 08DUBScabb A9 nfd dale (1 1ANY i€ BB kdt@btion step.

ak’%@sgng%g Q%rgtyft!%g (%% 1%%%?%"1)%'08%%02;38{%} g(ﬁ & mak%% d‘ﬂl%és%“ six modules

ad J usters
(110A ) & b radifyexgpdddy ﬂi‘stdgfﬂ“énsb’é ayoest &xéli'edwdgfltslﬁ cggrerp §p2 and 364
extendﬁ@ﬁ:khdb@td}hgm&dhﬂdeleiéﬂ@ OAfF) tdredigiteennsd @rost €p\-F) suclothe the individual

drive s%glg:(?sdd 1 Uﬁﬂxt p(%)ﬂoﬁaﬁ!)\%p ﬂ(el 1Hd1(11|a§a1 ({l)loftse E:3t2A0frj q{adﬁr E)gtyi{swn of

canbe checke ence, usin dy
m"d‘”%sl (11 HEEY PN @Pé"’%?d}zlm% &‘)“éfég‘iqo ‘g@h lag %‘%@P oP (e g: extension
adjustdry 37 a@ulfiott phteSsurlie ofcpmbadigetper: @d boin adjureblphedytyx@agion stop 357

for eadﬂ%oé—y médul31404n the ext@nsu%l steB, I@@ne%ﬂl@o&&e&@ﬁkﬁﬁ@ﬁte&ﬁon (m the direction
nsi.on

of arrow ft)lgg%n be.ch c&?{ggbyf rniu weﬁuenf:%usmrgeﬁeebggl% slidfe c%lmgﬁ %16% and 364), such as
extenswpés@drle pf%Slefa@ha ot paried Ob@dwslrh ehe beyia ﬁd%?sﬁ (-362 3afh o seconds
of exted6dy) pre@aeh of the drive socket 1010 is lowered (in the

di kr{ 0%% gllng(?inggnt %rft roavgeﬁa%)lv Aﬁlg%i(%lo?n}p qug% otf dir %¥: gre(sjsulg to each
of the Bl oy ipfra/a? o19s oBhBsaPRBAUE"E ekes é‘él%é}owaﬁdélf* thyq diggetion of
arrow 68N Ibenarhthvidimaat thamgeerdfd df @twesrbean)s/4, Wol 0f 2, 8he aabdweonds. In
Var10u§ %bd&ﬁﬁén{%c@e Qt etriloméftllhp & \%ﬂ@upg{a fibe@leert Q@ two of the above set

q 1%lnnlng of the | owering step (Figure 6A), each drive
periodgof ikt 1010 can be rotated (in the direction of arrow

6 8) ongsinhodimbe, Hithgtbegipeied pf thovotvorieguserd Figuerc AD206h diveaocket 1010

can bef fofafeld (rnotﬁlemrsmah oB peed ofinghnd Bigh @y\eﬂ/lavhaﬁ R cﬁelslomio at a first
n _varl at

rotatloneg s%%edgnl?if:h is F?owea)than a se%)nd éo%lf{]faaq s&%egj ;g Varzqéls elétBo 1§gnts tYle relative
rotatlogég spf@gs ca5(ge 5,5159 156@0 26530 79 4074§ 5(8@5 6@565 @Q) 759&5) 85aﬁg 95, and 100
percend B0:apiesG@ntin ofrioaaehb @idi@fs. thd R1avigd io@itiSn 2 IO JIemt SyithiAe range of

betwef{;ledl gevllovgftﬁ OJb@Iyé s%gﬁheaﬁ&?cggé%gan be within a range of

e specified percentages. In

oﬁleonéﬁesaﬁh%?ﬂthﬁt st rpfapigral i»pafdaﬂlfﬂélﬁaﬂlfest&é‘é)é AT ¥, 6p)ppd cach individual

drive sdtkeedD i N Fpik cartmow 6if) a of haga liH? sidwwiidbighredn) vieths mdlvétual drive
socket(h%legAech)led SInC@fgtelrﬂyd&%e%é kw@chsﬁdm tﬁl%t gdqgecgddzvém%e!:cﬁ (in the

dri.ve soc

u
d“ecu?regcaﬁr@d ﬁor‘ifFPémgsn‘B@U hﬁéﬁ’f % ffEPRIG RELHecp F‘B“rfFrF?q%gP“PB“S of the two
riser flggsofzdp $Ornd cudring edbisadeil pectidreofdiearlewtrirper fohged7r bvong8bodiment

this semghegﬂﬁﬁﬂiﬁve%@ﬂat Id‘l@ 133&1'3@ o’%&héﬂﬁs@ﬂ&ﬂm Rekwaenatibh @ngaged with the
sections ser .flan

threads (bfgﬁegﬁ €1 TISET fqatnﬁeejo% 9 Iheo € \eADbodlment th];s hteﬁgle]f bzgsg(?g)n an gnlgagement of

at leas§3] taﬁa@@s Zn]onq qmb@ﬁ@e@:?ggmfﬁl@fsgicr;qﬁuges 4 &t arpy gdgfpﬂua](l)‘,f co[nﬁ@lled based on
mehmgmuvensemhekme&@em&kbaﬂﬁd on the riser boIt 32 being
FH &%@%@Léﬁmgﬁgﬁ‘egﬁfé OWVEIJacaIl E@V%ﬁ'!ﬂ‘? ?g %heocflregtp]) 1\9@&5 65)I ot&hch drive
ange joint 47. In one e elg IS
based on an engagenent of at st 2 threads. In one
enbodi nent each of the six nD "es 110 are
i ndividually controll ed based on the height H of the
i ndi vi dual drive sockets 1010. In one enbodi nent the
rate of vertical novenment (in the direction of arrow
63) of each drivesocket (1010A-F) has a first vertica
speed and a second vertlcal speed durlng vertlcal dr op

. o o o o o,
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be sinultaneous with the switch fromthe first

rotati onal speed to the second rotational speed. In
worwestdodi nent each of the drive sockets (1010 B32009/&12691

checked to deterntne that a lower specified vertica

sockett}? 1%t/1t )(hHg an Vertlc spe Cfmg a sng)nd Q%élagm?%ﬁqacﬁlﬁhg\\éergcal drop (in the

t t he
dlrectleﬁ- ?f\pérog&é k%g%ch(q[ori sng\gtFﬁ}Q IO;Af]F)g Hé oYY Rt thg fispyertical speed can
be 1owpﬁharﬂdeﬂ)fnd virfal bgedyaintvadodsreabvditent asteldlinv e veti@Oplkels can be 5, 10,
15,20 rz%?ﬁ)hkﬁgo 4tSSSOS§)Segd) f6'5 % %ng(b @9 9\5e9r5t An‘a"%'oo B&&&h(‘;f egéﬂ%)ther In various

‘mgde’ 1's entered. |In onhe enbodi
embodlltﬁféltsst‘%et relﬁg¥€i Vaalcejlfspfteflwn B%mltlﬁléa PRgE %f}’ﬁtwe‘ffl anltvgl_o)&fthf ab(g/e specified
percenthgeamdorts eg@cdmds thel switytafroro ths figsrbotiarantdto thyec®ed vertical speed can
be s1m9@cfn'e(gg wih tﬁé SIthE #0mhe fW'sttrUﬂanonal $pedideE tRfse 8E WRETBNAReed.

rPoona errrrl‘%%f mg 00? ?l} dEIV%I ?oc ets @fco)ctt Fiartz iltj;i]&:ﬁ%?:jletermme that a lower
specifieg ggytiea Wéltt;iHé shqwnd@@gqrt ﬂc,Oft)l pedyasichic(egd DAL a highitprqpe mode is
entereRUPeLRBIhd dr8 sdcketrabl @Vl 1het-we®Bbditnbe: akttpefiodidline aRehited from

the 1as{c{1]§/e o%gatreaghilgelﬁs%ﬂc% ftydgﬂdu]tg \reg%gl h'g%QE(HB)S b?ﬁgk%%Q M?(l.leyls entered.

In Oneoeﬁ@Oélﬁ%*dthﬁétttperaodsﬁdgnwﬁrtédf i 3é‘h Ipétveen: #:Had 5 ssgynds. In various
embodiyodrls tangt pdi@d jo0iimt chisbd weisign § hapge albotktecBAF, twb00the 480 ¢ set periods
of tima00, 200, 100, 50, 25, and O foot pounds of torque

bet ween the riser the joint connection.

v 3§65 & Pe SR FEN? tg%éré‘ﬁ‘ SB?ketSh(é‘j’ PAsTEreBe el ng\f&otvﬁ jith riser bolt
(32A-F)hetilsiames qoadigen iohchivat dlseneca lfouiscrdnly atditbe jofnt bdiee abgh @rque mode

is s1m§1&%sdufstyeednet&1r ﬂiﬂl@%ach'& t@ttaneertmgétmrmtom;etm REE kRFodhient a snug
connectlﬁtrtrgetween\l\@aor%sar o) t%r?% omh %g tthe?noelbtgut 68@%@&) qgo 3{)(? 200 10 50 25, and

I' Ng node 'I’s” én
0 foot mv@d%qu@at@rb@h’teet e “§Q~i‘f0°1[§@fdl thmllomf conpeption émvaé@uambowzppts cach of
the risék,bolls i Aithid the3améran BN bOWSOCHBGSIny I If@lel aBbkG: specified torques. In one

embod%gg?gl %EQILOSH ()tflgl%esig&/al%g rﬁlo%dtPQfaﬁttﬂoﬂeregc%&gqg SI\Métgnl goraue before high

toque ‘tﬂPtlFe‘S 1o Oé‘ﬁﬁlaa?qX@Fﬁt teaetpegpd phiEmgipe 1/73 o¢kétls” 2, 3. 4. and 3
seconds 0 ¥ QAukym@Erdén sitsahd @dperind bfrendtagltve tvithiueango d&between any two of the
vae§hggwh§gggg§ly I n one enbodi nent each of the drive

ckets continu n_the high torgue
Qe %mﬁmpera%h éet?‘ gré‘f:eléo eéss(gg]roéA ]l:)sar%t&tﬁ]it E&he(@?hjtorque mode
simultgrigeusiy. gmottegmbodmagdechloydie élllNeISG(Ekle‘IS Y1049 8{F) s} conkipuedpethe high torque
mode @I Q@B ack ]ﬂr%ssﬁl%tls Qﬁ[eivgﬁ(aﬁ)(f tht hiYB (G@h r@&ieluydrgmhcglly &alls). In one

embod?rhen@the Sét&)@l’lodgdoftlal% can SP?ggqgg,t6Of7 eétaatd {) seicmpc{s 0% exl%erblon pressure.

In Varlg\h‘lstembﬁdlaleptaﬁg é@t@ﬁtld@@[f {iBe pands }wltﬂlm rgffee ph@t%egt@y twatof the above set
periodpeftinldds of time. In one enbodi nent the final nake up

t ﬂ{%elﬁ% h%ﬁpthgqﬁlﬂ rgzzketu?eto{%}léﬁgtwpﬁi%l eta§h gﬁ e r1s bo?tg i%A -F) for a

artic riser joint €ss
partlctéar rlger_]o7nt g ngnn 1&ss tlgm a?out iO 91&\7p%|504% ﬁ,t2 b,fl/z ]éeé_‘ifﬁt (gte?,f:élroﬂgr s make-
up torquak €n wpridug kgjbi@sm ertqthy &indl ouBe-epmoapicnen s withi@ afringalof between about

mwtwg@k%eggngg&ggggpg@gmggsmnth|n a range of betmeen about
Ve Speci cent

a e a
ﬂ%%la.ewﬁﬁ{mamgétt Pﬁfé‘%‘t Pamges ?F‘ﬁ%‘g‘u féf %agégf,q% bveﬂslﬂ“défééh‘)‘m F) of
the dripd sopkpes (HPi0GeF )Gg/teawd@qge%evt@@mng)ﬁre@a‘uret pral ifirit et aswpazkieg sgnal is sent
out. 11{ dREMo&ihchtQIdmeaGH ateh@drﬂﬁge&glt tht Ofsebet D GhuP HOSS 1ok BiagRBEL checking.

E};Oona em[ge(ilmetftm@tere eggho tﬁencﬁlve sg’ckg’t? EOIQ/!{I i)ﬁea& eilnrgi martrr]tticun the pre-set

back psgsgnre epstaf the rdrltfﬁ %i)gh%%tlpbo%ﬁ)et;rk |ﬂﬁ>g Seftt%a%krfe therfisegingeiien (retracted
verticall @ tee @aCHonQlff atrdve 6 dlErd\heri sdekeinshd difkd@A-df hrréve 8 h Inad embodiment
the redRlR Bl L NEIAL o8k haick AL @éﬁ%rfﬁet@@m fife IS ¥uc. 1n one

sockets ?1010A— are then sent

position (retracted vertically, jn the dlrectlon of

arrow 64 and horizontally in té direction of arrow

60). In one enbodi nent the retracted vertical node is

achi eved before the start of retraction in a

hori zontal node. I n oneenbodi nent the drive socket

1010 is not spun either in high speed or in high

torque during retraction In one enbodlnent retractlon

o, . o o
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bet ween any two of the above set periods of tine.
Fully retracted positions can be controlled by fully

wo ziop/aged body slide cylinders 362 and 364, oPCHYS2009/042691
retracti on catch (rear plate 358), or a conbination of

embodbm (aﬂ ¥h\l\%I‘IVC 0RO ﬁ)tf?ggjtl I élth%l‘hlg %%hcg%efl %g%nas%hatgiq]ﬁé Ehﬁrmg Tetraction.

etracti on sto ene
In one ﬁemdﬂprréfeéme%)vﬂfle%l ye%ﬁc by Y?é‘éF@l height seppal - F“nO“F figbodiment
retractfo@thbig@hiaOy (i6 the @iredtiin oN@ro@ Mo dibyre fte-dehiem apetied UpherhoS&intal radially
retractgci ﬁ%%o&tﬂ’gf] c%ﬁlge C%Zleh §y A%g %uen@@lgsn% tﬁ‘e%’(‘!d? Qﬁiti !C}qﬂld&g 362 and 364,

pl aced
such a%‘@Efﬁ“BﬁhWZT‘hF BF’ Wﬁﬁkfér sfitpelf‘ﬁd H&n%%‘&‘a‘r‘aﬁé?ﬁtl 2t ﬁe“ 3’0607 §,9,and 10
seconds péctridtied pstaps larveionepelatdgentsche &t paohiohgme tre baewthin a range of

betwesh&al kv@@onfle z[b|o$ue§et b4Rds @lednﬂsg P%iﬂ' acheadd ﬁ&nfbgé canld c@rﬁl%lled by fully

retractecﬂf%oo%r s]ﬁ cy]llndﬁla t3%5) e3r6|§ 4 %y z&?ra(ﬁlso% gcrl)tfs:h @ ]%té@?@ 20T 08m;p1nat10n of
the twq vie bhe dabgdimspt thérg gendgan g}jl@{,ﬁé}ﬁb@fl}) refrggtippeton (eg; ,@fjustable fasteners in
rear plﬁje 65 g)@&r%clﬁBEﬁKroM(lSE@EN%e T@ragloaGept or que nodul e

ne ngpcﬁmgxt%%mﬂi& u[ﬂ)lgeg f(ajr(l]ge%% ando47lf)183c§vgégecp ?n{u ahne%/)se%tlon of riser

ar e
s F’rbaér?‘r“i e @) ep o§psct Wateonﬁ‘éi fobwilea- {sons SWPefip e thegpove specified
steps aél@peafellife agamingehacooaplonshed: (el afdguehohcmsiz).y by

r ﬁﬂ% @llnb&flmmt %%%b&v@gpecﬁﬁg steps ade' @&a{é@\ﬂ\@tﬁ%ell&gthrbqnser 40 spans from
the Seaagh% ti on of row 64 wrench 400. Bores 460,47 |

NPSHES PATOOY BT PSS UPIAF-F M shaf t  of drlver
1000. Bore 490 will allow wench 400 slide over screw

BREAKSOQT BoserdO8 Wi Il all ow wench 400 to slide over
Ion shaft o S
droeltél?e tilﬁbe)m cgule {10 n I? ouﬁmgchaél{)% ose \{ygltt 9%)%om ar%d to the make

can naln aln I'Ts
up mogyy wrengh 4G9 will hytettobn ﬂumdbe?rﬁgthaﬁWemﬁé‘blmm)abOW@rﬂéﬁ This can be
accomﬂﬁ)s@ecﬁlaﬁtlaegﬁéaﬁll)b@ 1P €2 6f Wit b @lan Siamd/ub Owd irDth&ligoction of arrow 64

Wrenclg¥d0\/ Bbre ;26%048%“‘1 1113%%&@ g%)o tg' Zlee%ggldHieg glgarl]tg) f&’r\{\gtl o?)ti eg 3%490 will

allow %Vé‘fh 4f08 é]é({e o8 #f Sglﬁ‘ﬁflf’3%rBOBea+98%](l)aHOB"r‘§_]€EChf@@ tq séld%@\ﬁr ﬁactlon shaft or
bar 500 BgedpUdrw toee tiiam 1 DErcao magitadf tts HOGon. FOguertigped dver (i.e., bottom
420 be‘i@%@%&ho%% 3 heh dhadob QMﬁag%ﬁ%%ﬁ@&i &thempega/m wre@kdn@utuoo with

or. one o stat] o

bores %?“Vﬁég%lg&lﬁ% °§‘ira$[“?fbﬁfsdrivi’bgq 3 ok %ns?r é“iffwé?%? F‘b‘lo \!’106%\/498 over
reactiog gt arppi FO0| Prach é6Giapmipplocd gserreactiql tahou)ift 8 h

SF%H@@ M hlfdgk @-I‘sh@@ztvah&g%&ﬁleﬁ% Richyin bere'ét] But@tdREY% for one of the torque
stations g ﬁ)t IO% yson]; géh torqéle Q%_tﬁ)lels Pl% 1% %1(:)\?15 as a 1X%Snsow s%gs%antlal?ydthe same process

rw’se.
althehﬁbwlneﬁtondfl tHeact eﬂwede\ﬂﬁveﬁ%e styetwmfm ﬁg dwe%ﬂé steps unless
speclﬁedmthWSIa all six of the torque stations ( 1 10A-F) in

h?%hlzeqnniaal tl)%we tle}o%ﬁ &e%&@&ﬁ%m‘t%f}ge ﬁ)tr va&cﬂ'%)gf% cgmn? break out

rtial Vi ew s O us |1
with a]é%w(slﬁiéﬁrﬂgf) statllgpb(u }%A ]iém h§r1§)nfa8b re\tﬁl(éw sézﬁe&ﬁnﬁ@ta‘aepel 10A in a partially
brokerepiyodévreintyind virhes irdivgdel wingrointgy stigne dairis mgoforieakshowing one

embodqﬁémwlbt Je “Sréash9§stefnh@ur£ngrbeu§o§tt“qthlam§( ({ftﬁ'e]t uEdtatlos (110A-F)
N a

in honﬁ%{’u‘aclééf‘ ey eﬂﬁt&ffé#ngﬁ‘tm% ]e@\ nE adﬂ? sti‘g‘efl gty Vleé” hemat i c

staeravideye ehemgic sidyeridmoengeé thottert i onasions] O Orresaly yorfthy begpging of a
break &ﬁ%qﬂﬁic@& t0f dr el 8aK1 10Ul coRPUUPNCRacRl htohﬁ)ndllllgl VRS m&QE kAls highest
Vertlca,:l'Fosuhan ﬁrr r\?k@twel} %Cra?ltc eagghedarltﬂ:llco rlelgzt)?gvgvﬁé)ﬁéég \%ﬂoﬁierhout aﬁ)l‘ng with being
below diedayest prantpd hejipsylagien ‘Efcﬂoetas@ foetha gritsy Gk Aecson ordpBh(gehematically
shownWiy tliaedoe). NghiHeds0Mn ikt hiebel calMRiSthe @i atosi@bn.t he | nsul ati on or

f r

k%ﬁ\teﬁg%sggca 51:1(,I \XA%R’%;?E fiirtfﬁezgrrqgri %a%to{_i_ qg%[g\é% %s?llé)err]nagcaarl]ly indicated

be call ed the horre position. Fjgure 14 is a schematic

side view one of the torque si@afions 110 novi ng

(schematically indicatedby arrows 63 and 60) to a

| ocating position for the drive socket 1010 on the

bolt 32 head and showi ng drive socket 1010 after being

partially radially extended (in the direction of arrow

60) to now nove W|th| n a prOJ ect ed cyI | nder of the

o oy o o




10

15

20

25

30

35

40

2, 3, 4, 5 6, 7, 8 9 and/or 10 inches per mnute)
during the tine it is being |ocated on bolt 32. Figure
wdaog3roschemati ¢ side view of the torque star¢oLHSZDAD042691
illustrating the step of | ocati ng (and engagi ng) the
by arroqx; Iéée ?g@ktgt 1(;'099'0 C())n tlé or dl%‘lV § cpgqgldzon th(pgoq% hogé and showing
escrI'be ow bot h™ ] ow t torque rota
drive Sa%kieh@ 1dftepbeingrpgiaflsEhishatt@dsd Gn tbf‘rfhlieetwéaarw 6&9 P@W’V ggyec within
a proj@tednglivdet bf ihedatiaign M ghhchraricig sBiwrokyi Aghed line 44'), and also moved
Vertlca61§ ﬁ&?ﬂm {hg ﬂ’l‘éCYIOlll Qfdalrr%@t6§5jto kﬂylgﬁtr}flo%@org l?ezngq'ﬁsigrfai a&% tlnz%ead of its

durin ocatin I ve socket

fesPeCB‘éeftt?ﬂté’zﬁ‘éb? Pfﬁ}“??g‘)“f het ]fﬁlgg“thl ’o‘FB(EI é"%Ftele?I%O 6*’(5’tbe§‘flébbe ?&éated ata first
speed inithd dibeticdled enrdvb e}l Ibehowmnbodweani leghoH 1 dhill enbgswckmth 411 Othe top of

the helerbe@lt 32. %asocc@ﬁlbtﬂe a8t Rrand Hed e s@El&eVﬁ)l@QQrkl?etreéluQa(p(such asto 1,
2,3,4 %%573 S(Eé OI'I]?O esétﬁ]}: rg}rl]ﬁt% ﬂanrnré € tl?\‘%%lt is emgﬁI 0 at%gon bH%: 32.

sEigaivd i Sshqztéitlv pidwwieonef bf tOfthle St?m“qldé ﬂbltsfafttmé@ step Of 100atmg (and
engagivah €drivB o llEd 19 €0 &EKedIt 3L foSbrkaGat. egk vin bbadstritdd below both low

torque p&!l&on%%]]ng Adtor E%Ml (g:%%nzst al?)J(}QM aQGdrby%Qrg\tN%gf alw étvntf dq %tm %hl gh torque

Stf"kl%égih?fﬁﬁ“’r‘f@“% lﬁ@Cﬁ?de%WS pr %@fe%?é‘) Faﬁl tﬁ.ugfﬁi dugipgthe laraiéng step for drive
socket(larotowse begidnap the Rig#h Yorg@ bidaRbdutktag Aoritjbedestrived Bdtowlbation of drive

socketWiOM 01919011! A Bp@et(!”n%d WREAMG q&ﬁ@t I\Mlb Iarobbﬁ ﬁlu[é laM& 98 Bf arrow 63)
re SCheITHtI c side view of tor que

u
from h§‘tg5ttlpoﬁg fblﬁﬁ’ ]?eéghf Hé Ui ¢ et i p or socket 1010 has
paigticablie ohokensidutiow hes dfdlcttor@: stsioun! IGuthetei: duiok socket 1010 is

located & Yo®W2 68}t 30 Q&1 &r B s%Bﬁ@er@&it&?{ﬁﬂﬂth%}%%r has.be @Hd the drive tip or
e

socketigﬁ(?ls%e%m% H]S %tr%%lgo%t I};])roccésa in hlﬁ]fl {%%ue rnoo r(arﬂvsa{zg aflcpTng so that the
torque4tigr Hifged go lrﬁo thhﬂlghﬁqrgwréodaw@\ﬁhee%wsemﬁﬂ? ically
I pugat esa dch@nBPisiaBk B odtihrqufstabed Ilo&a}ereﬁhgdﬂve tipBr bo3k@ 1010 has

part1alﬁrot?§l{gﬁ ht the?'k(qg%v' W OQlt th% %qugadro§1t 6%5 # Ph 1619 frw%m%m r%o e has been

n&a as enga ﬁ‘di)/\f %E
enteredbecpugp th irqade ol theghplf 38 égfuﬁ gé}pi i h@wee&ﬁ? yn thy éppﬁbﬁ and lower
47 flard2s. S thikdibure higow 18 eddsateally iigageaht pennidyreeadiaditporti on

Oﬁlguﬁﬁﬁﬁs a SL:MEC s4§e Vl&l:vaotttmq§e JtzitQHrl 2] \Qﬁerrtgl\{\ftl@gfork 1400 has engaged the
schenat | I nni n

S
frecly ﬁ?lﬂﬂ?geb“ib%l %’Yrawsléﬂér?ﬁg %Eg%llﬁténgv a’é%E &) ?‘88&5&2 §t 3’? 169 Shreads can
engage]th@thygadedep ok tiof toff migpef thamie 4100 tthaigurd Frtomdo §(sahqnowicadl Jindidaees the free
spinnif0dfthoi322 €nough t o now engage the threaded portion of
t p{gurqu ?sral s];llle?r% ¢ s1g|le \ilcb\)&f (ggoralbeestatlgléﬁ Onvﬁnereq%ft(%gata k 148‘6 has lifted (arrow
64) thq hedli3 & atowsh torew spdanihpgreded neftiopef the gper ﬂangw%alzt}h@ léftipgg fork can
later réh@ bre Medhis@igGicterowi 68\ R ati@llg udicsteath efnnidovb et 32.

| LF[g{ule%% {1:9 gclﬂ %éﬁg% (%3?6\’\/[' (?fttEI%FJ &9{10(1{:}"15 Q/\ﬁl 1’1’4'9413%, R’é\jﬂq 46(;1§as retracted

(aHOWcléPrﬁéP%@e ?Jt %%‘?S P58 ?44”'5)%2‘1 DhEPRR %@120%4) cg%éﬁ peto ﬁéwsmon in Figure
19, and B oay &datedinttine oiBlveitisalpeyitidncfad reiosil b tbdisckidam riset42i(By@lHstorage).
In this Qlfgulre Rgow %@gdh%atfchﬁ’}eﬁdéges(tkgfn%ﬁ s;Hx%HI%r RYboithH tJ i s?brage position in
figure arrow 68 schematically indicates the fina
flange ddi nning out of bolt 32 to its storage position | n
f Fenge 1482 sqhpgereesidz view ef the Hedvevtatipe 1 ) weerey/ fheripf sockes 1010 has
stoppell QBQM@ &Idaltd.sQﬁerﬂ-lQUM?r(@rr(tvh%4}jfai1s‘é@ 288CKEE hdALE hasolt 32 (H, or

HclearancegpACf %gglr%t %ehtgre cpegaor% n f)ﬁbeoﬂ 3\£ ec%rl: | Czpar'l tlﬁ% d(bgfrf{agg\é 3@ (Purmg storage.

Also apiis @ainpthere ptill iaclcpmncs updsr e flopfatiqnipr @a@léfepnp?éﬂﬁr@wwt or section 42.
belgiire32 icarhbeatprsak etied thyjud Jtange 1 BRhdu tHenwivs tipoageket 1010 is
comp g e B R e PO e e B Rty B
42. Figure 22 is a schematic sjde view of torque
station 110 where the drive tT%?'or socket 1010 is
conpletely retracted horizontally (arrow 61) and ready
for the start of the next break out cycle.In one
enbodi ment (Figures 9 and 16) the height Hto the
driving tip or socket 1010 is positioned above the
naX|nun1he|ght of the tlghtened head of boIt 32 to be

o o o "
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sizes and specifications so that bolts 32 in a

tightened condition will be at a known nmaxi num hei ght.
wolwvmsamal | y, the maxi num hei ght of bolt 32 wk@&RUS2009/042691

Ioosened can be cal cul ated. Accordingly, the m ninmm

ognhtemt(') Iﬁggr%ag's@)aré Pér)\t/hglrhelghtqgtotthe%{)lgr 8%@8}1 s%(t,keg'mgls positioned

an be ca 00sen
above ghgrmayapiTH helﬁ!&rdﬁf thegighicrsd hepd éf h%lk?%ﬁﬂrhe Heqsgjtye- o‘r'eftlﬁép?seft?nmg of
drivin®fip awrsedkehl 040 Canate atdvenplishdd b udidpeyckt@old gt ggd tpckieg slaaidhidm 1300.
Hor1zoqg‘al pogltlg}{\fn% El%rlbﬁ% {19 m 4s9(tkeI 1*'6% éaﬂ%yllc%gﬁlﬂﬁhgf usfn% 9@55@4b'16%ﬂd144110usmg

f ound section bei ng broken (ot herw s
140 fnfae \RFB%EW@‘ZEG’G%Y@“ECGP a’tj‘ehoé‘tz‘&’ttaﬂcﬂ?VTT%}“ éso%ﬂcﬁm%lﬁllﬁé‘gsémt‘lff‘é‘eouﬂy to
reduce] thesanh @i @hingrbefokolabating pandtstartfhendicdt@nipeovoetl weding tive).
| REEHs ab hQ M Ak uﬂ‘ &ﬂ%ﬁ@ilit?@f kb Rt e 45 Jc&8hnd 4 A0S come in standard

sizes a&?&g&glflcg onf 90 t;h % Fts 3yglpare]1:£ﬁ?{eln%sdecon§1% E/qu?e ag %n%\i/n max1mum height.
Additiggadly + the Hwam%hﬁlh@(@moltéanwlﬁe 1e%squycamé>9 eelgilpted. Accordmgly the

minim&h thB@hGH (@ire Sd)QWHriVﬁlgttllﬂ%r hcaw 100B6an ibB cOARat@IBRETVIREALily before

100senﬁ§pc ?Y]%égq?l ﬁMc%LMaﬁ?lthé gklgnuinsheg%nggﬁgeg% H’Wrem)qoﬁlémhe end of the

lver
1005@“6&&%’/‘%? shogd bbw t&ebot@fn ahthe e Wauey flepseion Abfoup] gghegiigiAY section
being @olspdcthérivend tHeaweldch 4DMoronguendodil nednld dainggqxhy@bdalon or floatation

44). ’[lhla' msl:anéesoeaveleh [Het.ﬁsﬂﬁnm &%a&ﬂorﬁh‘ aq“l e rngﬂ'@ngg(e]gélqmné!olw of upper

ener a| descri or o
riser Se@ﬁ‘btb% SHEHR 0 Fl‘lguber9§§ﬂ° lcah}f 18 Wﬂieeto aFWCffﬁg IBtéltfﬁeﬁHﬁ?W& mayipugyhgight can
be easmmrleslec( Altigkhotakevn in thelde wings] iy onetrbadingdt qpdgiital patical limit
is plackd1OK the %@(ﬁﬁdrﬂ/hél ttohﬁlgﬁI kJr@l(éterQr Do (@hdaQNsiBe thaPdier (or body 406 of

Wrenclﬁfd’Oé Igingiaslnéyrlﬁ% ab(hve ) spemfee%tlevep Ino agrrrlbmﬁqmen% thlSBjOHSlcaiE]GIt is a limiting

orePpositi'on) . “Br €Viol
brace extliding howsinet!ier e can be a safety check to nake sure
t Raw tid den&hDin AU i8Se (estddAfE)onaE@bddim éod e HIE@KB Ut mode.

p?n th(gﬁ nlnpl%faﬁrs& rrﬁ)d L( 190.F Qr%l HEak petIQ&GdS & 1%1? 'oriI(n*-?ally in the
Jou P CaR LA LA R ReBp Al

dlfectlblbgf i‘ffoé‘h“( ?lﬁl ‘(ﬁﬁtécaar ere@ﬁdefﬁct@fl Oéraffe)\w 664 th‘mnctﬁ @Yl the home
positidng ehedked bbyy thextvsidnl dak cineicghifcyensdro 8o 6Yre slaoigix modules

( mAw)fan,- iR RAGIE Q&tltﬁ)ln el z@rln!ﬂ% Jpergﬁtﬁﬁtc%dbfhs@dn?:d PP ﬁo&rgrboéltlsh can be
irection of arr ich c%n be ¢

eck
both at“i“?ﬁ“ﬁ? Ve%?@&Ué’ﬁ%?é"’Eﬁ&?‘hg f‘ﬁ “B&ta’;‘} °§Iafr8|‘§ eyl %%2 %h%? by the
vertica®Bdght sens¢r 1480)nbng aath b berideyd adiblicreprcesidame pﬁsaﬁroneimsleq direction of

arrow Qﬁr WRekhQEn el H@ck%ﬁy%hmﬁﬂ@setf@enae usthg th, boéy slide cdindefs 363,an®364, such
as retractlf)n %%({rauglcﬁ)ress e g)ﬁées%:tr ael(r:it&eotgtgﬁr ?gs d’?%e {:lél }Sy4 5,6,7,8,9,and 10
seconds gf yeletiet PISTESF)- slfq“cléet@y'le@ pRb&iogs 269%0 ®4by folty tgtyacged body slide
cylindére B 622:at B_Gm oﬂl@t Glbtrdc@orgcagch( AT ref pdit €3 53R 8) 3 codbir@tion of the two. In one
it L, vk | G ?' MRAL SOPEG &
embodgnéngcj{gﬁesciaag %%% bre\é&gyéceﬁa(gﬁ) g?) 0 %r 3 B)eEO e (%%gg? module
UlOAﬁaﬁlﬁéﬁﬁaﬁﬁaﬁmﬁndule ( 110A-F) in the retractlon st ep.
PPessigte {thebwsharld g Bodatednn centgl pankiOafoe trednowg ontsesolll six modules

(1 IOAQ?I&?ILG é@lllyf &Een@{ﬁ@&h@&ﬁecﬁ@p&e@tﬁo@kb b§ |t1?& b é'”dgté}l/l(nders 362 and 364

extendglrg cgﬁgl%Qge?%%lugé@QoglFs a)era(ggryl eﬁ%gﬁl glrrgg? %g) sgélhthat the individual
drive @x]te@m@p}'@ Fand! mltngeq Prsr mgdmdl‘elgu% bgltsj_()AAFI?) tRadial extension of
modulEse(di(ﬁi h)’oc@ﬁﬁ% 8R doth AkimMWS:1GQAVif)a r8UARx A kdPe.g., extension adjusters
357 on fnonll. p\)ﬁ%tﬁ g?ﬁ:) nld rolr}%/eeuz)l Fr%e%f erg %p%l&a?__ c}]us\gg bo?y er%‘g’loE stga(%gi?A F) for
cach bﬁ@lyd%ﬂde!se ({40100 thy e’é@t?lf?ﬁf%t%nm@m %nb&dtrr}em rﬁ@alékkwgowntthe drections
of arroivadd AlF ) @xbefstian b i MPing €eqfence BNk QRSHARN sladjc UsldekS 6 BOF and 364A-

AR Ryl £ p PALIBR € L3N 9& &ark
Fxsm%g/%é%g%reﬁﬁlgﬁ%gg%g%gp%% %?%Ep ! gﬁ‘gsé %E each’% g & 9 and

nodul e (140A-F) in the extensign step. In one

enbodi nent radi al extension (T%Q'the di rections of

arrows 60A-F) can be checked by a tim ng sequence

usi ng the body slide cylinders(362A-F and 364AF), such

as extension hydraulic pressure for a set period of

time which can be 1, 2, 3, 4, 5, 6, 7, 8, 9, andl0

seconds of exten3|on pressure. In one enbodi nent ,

. o s o L _[
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speeds can be 5, 10, 15, 20, 25, 30, 35, 40, 45, 50,
55, 60, 65, 70, 75, 80, 85, 90, 95, and 100 percent of
weaolizber . I n various enbodi ments the rel atiR&I/US2009/042691

rotational speeds can be within a range of between any

“)wcgﬁgopm“mmlnggg ﬁ speci fied percentages. In one
nent e tine of beginning rotation of the

di Qs cwpediment( drping perppniphiatcRye Giothe dircaierfy fa1rpHeo0A-F) of cach of
the bodyydlidnich@ingerf 36 2AFFananch 36 Aach)of ik @rity@riat (il CAIALE) can be lowered (in
the dlr%g|oﬁ)%@qrr0\lv %3ﬂneme5ﬂ%°9ﬁ%ﬁmen?§>?alﬁoﬂr b M’l@ d§199 g@ci(etg'glj(')QOA %) at a first

ot at 1 onal

fotatwatl P%eétl f“bt]?e giFecten ‘bf\?tfr%‘%f DGAFPY Vhen Q‘edttdil‘(}‘e“a%‘tibvﬁ é‘tCkTéi‘H OA-F) reaches
a first vgicih 8gglg (Héc dndny enpddgednt, higd st roaiPhabspeghowbeilgwer than a second

rotatioEzilg}Vere@ d a%al"é@h%ht drib R (Bf]@ Fb“ AR 2SRE 8-l bd PWed: O S Ritive rotational
speedsg%}ége S ]I t2§t3ﬂg%§g% qg% 2%;5? glajl 7%8.174 %%18%'_@?9 an(gJ P(H) percent of
cach othjgiy tin @q-rmygerg@@k@tsl@lt@la’p‘ge rai}g@(u{al syqu]is can b:p Wl‘@pn afiangerpt hetween any
two of @é@bovi B c il ﬁer&ataﬁ&adn o enftllligncB@MBe flﬂnHEfb\é@ﬁﬁlhgﬁltatlon of the drive

socketqg)\ﬁ%m&lﬁ f@nzonhagb s%gg ng%ade(;%(e'&@%{ (l}VXng ?34A°1t~ arp ﬁyd?%:i%eﬁly relaxed.

d 111 QpF Aig bedifaeny gqep idti‘éﬂ sof)551 4P Eriptalg %téfreefwtteet@nﬁlépeed (in the direction
of arrolwyedy antll ilcalkivy socledt axdcdcbes axesat vipatdl beglof(H2 assbowh fh Figiee 15) at
which %"H%Otﬂk- Im?grﬂt spgéaelo§et¥)1%]9§ Ho%d 1960 'tsl g@pp@@@n(pﬁyd\[zﬁuhca?l(y PelaJ:ed In one

CmbO(%i\ﬁ/%lt éhéts“ﬁéil I\lcgacaégelg]?tse 1%)51],?131 Btglt gﬁl‘%é%ig‘lﬂ‘%glsoﬂgﬁb%"%tfl v, l or % inches
over thgehpkBd @ headnt thapsagfe tinse cadvieovseent piarthcotisctgh af ey 63 )ypf the drive
socketQI0€0 %rmgédrﬁﬂltthe ﬁ}tctrﬁfhc ttrh)@orslgﬁo Hﬁ&lh@%eqjertichlrﬂ%smtnhﬁg screw 1330 is

OSI t crew 1 fte L
hydraugtlg:al\yerelgxoeélketa Sfbgle ?gft me. ﬁl n'ohe e/rrg)r }rrbegm%set ?ﬂoq%ggme g be %, 3/4,
L. 172, Rob.dis anchscderidydn geyeie emh gtipem the bt geringi of ﬁtnek@n bp pyithinen range of
betwe@HRQ A h@Mkc 43vd St ghiotd oflimd , 1, or Vi inches in the

d%o%ggtngpdnggt}tagfﬁlotﬁ/e %%ng%%%]gg l%eover%alﬁogi_grgl%gf scgaw 1300 attempts to

move G AR o416 040 pdtrdgeticdpeigh v { tﬂdﬁ"ohlséletd“ﬁe?‘t%ﬁ 140 ot s heighe
H3. It énremabddiaecpaistis ewar Yt Drogit inghes tratht dingctiat ofl a@asto3 em@pared to H2.

I ﬁp@ltleagodwnah lttQ{j mgevetlta@kegm@tt@ aRdd Galel Yo1bndict &the9cd within a

77
set perbﬂd O?amg 6t€t€étt%ilﬁﬁtﬁrqt‘61g é?%‘?“stt ?aﬁt QHBiéttt‘ﬁd’lgthﬁ‘erq&f’r St“‘x?Ee (schematically
indicatgdh bk @tows0 10 ashy T# e Figok tl 5 )32 mhdeaa thndtiva sdaliett I &F toahksest ko loqating the
drive b1t MBO b ﬁ@'bol'ﬂ?i 0l 20 2 1A Bl 6n ®OCKBLal AOIR oftﬁe m%ocket 1010
is m.ad:(i;j ?OI %%Eﬁ%gﬁ%g%%g&qm%ﬁt 39 hee}%gt)e C}peoclrlve s?crl](etelégo ?IX onT embodlment the
verticahpsitiopingprgy STVEA B0 ettimpt el deven @it thediprctienefgiipy 63) the drive
socketd OV Hilelhctifratighi Higitibiqastoke BIMa08 B3)e dnktd dbhidnVige SOE@U of time can

be Y%, 3179]10 yvhiol e4 tan(?S L %81’%5 Iﬂg'alhdug Igtag(pdf;rgaﬁs t%g geQEgrB)Id%vﬂag%?n !)J‘Wlthm a

i ment e set perio
mng“fbeyvplm?twgo @eaewasepee@éﬁa@ﬂeun vari ous enbodi ment s
t heorsetnbpdmegdftafthd fingstecainn bithaotdiing deiva auogeis @fade and the locating

high t&@e‘@@@l@: 1@1‘11% a(th\ﬁge@for ¥ht3 %rl@@s‘%m@t §(ﬁt0 @&Edn@%raggn $ﬂ15@§tmé dbive stoke is

made t“g é‘ﬁﬁeﬁ‘@a &th(’}éHg i)‘[r E%gweé“ﬂtﬁt&y%ﬁ ahtcﬁf‘él tp gf‘ct%ftft“i‘tdstltt gve socket has
droppadde kpught 58 (akd écdngrepotly leipdandgbic fodi32 thial).d ik vasiogormietliment multiple
1terat1011@1)@loczﬁm§ 8GANGkgId floRdsl QR bOad QAR With DhEdNBf ik Q&ecmelghts of the

drive Sfl)- gl(ﬁed&&] e X%%{ehtc gel}eq)e|tg9¥lea(st)(%e%)ermalec? Iglrolnvee S 1r1|’;]entt the vertical

erm
positiogijng spyed 18 "ﬁé‘i“@‘ﬁt topgenf P detory n deale e P‘}fkttde Ht e@ledbf: lpgpging high
torque B@bKe isIRadb e athariodskmbadiments, befolredihmedntingmibl tofjuestroke is made, vertical
moverfla‘&gé]fgta%/\?r@% sg kgcﬁg@t(l)gf J&t% Ed \gllgroﬁlg?%rgﬂ!lo%ﬁrg%ng %%Q/%rt ?ﬁr}ﬁtbtﬁ)l EEIPsgegl is also
socket 1010, until engagenent of the bolt 32 head is
determined. In one enbodi ment "t/he verti cal posi ti oni ng
screw 1300 continues to attenpt to pull down the drive
socket 1010 while the locating high torque stroke is
made. I n various enbodi ments, before each |ocating
hi gh torque stroke is nmade, vertical novenent of the
drlve socket 1010 |s stopped In one enbodlnent the
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In one enbodi ment at the tinme the vertical positioning
screw 1300 is stopped, the drive socket 1010 enters a
whe@hv1ssogue break-out node (using high torqueP@r/Us2909/042691

590) and schematically indicated in Figure 16. In one
relaxec? mgrg egﬁg(& agl?gehlgh %h ute gtﬁ(g(lrjrgse eeIn V§1r1 t%%!’n%gdlig’l§[$ %kae e?lch locating
high t"éﬁﬂ? Séfﬁlffo‘éi i“ﬁé%tmti‘th’é 0§ 816 dﬁlmrb@lﬁetdfnwé@é@ cérnort?éf@odlzwnt the high
speed Dtatidnal motod 1310,is Blso BlaxdDbefdrd pach Pycating, highdorqildbstrol 6is mbde. In various
embodmentslgefo%Qachag‘catlz h1 IZ?quu%%trol?eﬁs m§(@@ t‘rl%5ad1eﬂ%0s1t4c§mnglasg)gtem (362 and

In various e nents the set nunber of
364) f‘E éﬁ‘f e Rk R K 04 arl%fﬁij%"eéf Inga¢ SR R W\?&B‘“’éf“gflﬂés Holpge ormore
torquiggstatiouydoenot afle oytell@sted bn thomecsparbodb altehatd wiitien sdt pgiod@gtime (i.c.,

step ¢ &’)’%L %1th1§1Q%ethﬁhﬁberto@ﬁﬁﬂ%rwﬁ&%ﬂﬁéE@I'oﬁ@son 740 and rod 750)
{10

lrxr%mﬁ%cg%grtlt%i: thf: tlme I’Lé V&L glt(%glé’ﬁg?om%% Sﬁﬁcw ]ﬁ%& 1S (ﬁ)pft‘dnthaarlve socket
1010 ehWradwm t@rqewrpw mOMhna@gles@foeln ditem SP) dndagghreatically indicated in
Figurcflb € §Sd4k @mb&Qfiméh t SR thigh@sy @ &fc it dydRd Wb ER oﬁﬁﬂ:nﬂﬂ(ﬂ)ﬁfor a set number

of strog’{T%Cyd:}E’s fn olie mﬁlgddmgent tz}nt: seqn%n&fr%&(glgﬂgcsan b% g 2V§”‘4I ﬁ%s7 8,9,10,11, 12,

13, 14r1anife 16f18b1& Heéh 2amy- "F8>.60 Thid- Above ot Vﬁ@w%@éowems the set
numbelr bN®cle$ mnoa&iikokgaenbeteadhnpfvo diehedboneacimalbetd cycles. In one
embod(rgr(gllgf%r tl 1a§{(§/cl%ttﬂg L?ﬁi tdr!ﬂl L ﬁerﬁ] '(}’QQOTI PodYe M@) fully retracts In one

si nul t aneou | S enbodi nent ocat | on of
embORYRE) %lffetfaﬁ‘éong?%tﬂwﬂ%b%ewﬁgequgncw s DEFiRe pedkp ovtiner
such ad &yenlsioh by rartlin @rdssughfot osaueiodréake pbichwode 1:0¥/4any’20hé. 4, and 5

second®f IntvRoud EI‘nU&hrﬁ%ﬁé et ﬂ)éloﬁbﬁtﬁrﬁ@@&n bk RitRiAE rSFDHARRE adyGo of the

above mgﬂﬂhgrgye node is switched to |ow torque node after
& EPeCct fi€d 1 ower back pressure is achieved on the

hirg?fletembq@:@e@wgle% Bodrivel yeckstre(l R0l arepierted ig Hedketcgpaue mode
simulthiRowden OB dbedimony pﬁr@iéﬂlblﬁatlhh ghcaapaed ssy@Gitve mcladO0 made (Figures 15

to 16) %}S{‘Ereéﬁ ﬂ %h t%]tqﬁ!: lb]% MF.F qu@! &ﬁ(gL %H;hle énxg sjgglle{s ig’gt%rteldn one

off & & Re dirgerd the ﬁlgé&fﬂlreé&odﬁ a%swﬁ‘%eéé%laWéOfﬂberm?%éﬂ?fﬁtsawﬁed lower
back plRdidk is hehione oefibbdihnanic dyktem SP@l Iniong ciobridih¢nt @ahdck can be made on

the 10Vd%%whrgﬁqpebgos?st&ﬁ|ﬂzbmo belipy @S RaCh ot &inf lo@WMnE %ﬁ 32. In one

I n one enbodi men urin
emb"dﬁfl?j’ﬁ %?8?1 ﬁ*“ecog?l&&%é ftterFPHti’S Q%Sﬁ‘éond?*} '8s %%’éﬂ‘é’fd%f gsis‘ére Fe%{he motor
1210. dmpyreedmpedimicatahd spallippyanditi¢n in dethrnighidrpet fabmg bflowrrspewif@d flow rate
througRYheWJtdrd 10@d. screw 1330. Instead, in this enbodi ment
v nr(gné(r%rar‘l\lt/xé lrélgréq%e{mgl%iglgk tt1oe1r%uqa bl;eea (t)litgrg)deo{he%rlv% SOCEA]E)IORLS not moved
Vertlcaém gavae (pghadiregtiqn of atrhie 6di %tqfﬁl% SCW h3r3pov¢/nsml)d iBfthip pgbodiment
verticall ﬁb@ﬁﬂ&nﬂﬁrﬁﬂ@hrebﬁlﬂl}bfﬁ% 64)0f @ v REMEl 10BN tadkbd W by a vertical angular

t:ulrmn,giﬂct:flme?1 ?egaﬁa(lfa%(?v[} 9’(55)% 681 kx,@é\;]%ﬁ HJd?ISG(g Iane € %0{1191 gtl‘h%s differential

vertica ﬁagu{ahwgaltssof g 1R WfawélrbOﬁsr Aderehered whep tP%bqlkﬁéé%aéas ththreads of
the lovteh@argap7.49d béicweeim thdap dp pawceh3hcamderl46wal loddr 47 Ifamgpesind is being

raised @?%ellﬁtlﬁ%ﬁglﬂ@l ﬁle&-e Q)flbgchﬁeAtltltetérﬂ' oft@E Kft]li mk lllfb RBcated a set

t1ng
dl“*‘““iegb ‘é?f”egeté" %ftéF g V§1S%1‘i’§8té”§3125?\o% ﬁ‘h‘é“et F‘HS"’?&FIGWée Wt ﬁh%““ is about 1/4,
3/8, V2s0&Ket: 78101044, F)3/8.1 . loA8. ERiodi’fehtinthhe lgetriqis smberdwents the set

distanée&a@b@dﬂbuﬂx{uﬁmn 231[agge (ﬂf"‘éet\x@érsany%éoftﬁé Shovd spe(llflg-d Bistadees.
) ou
{ dna em’bo 1m68[ the sw1{ch gom h1%]h t’orq(l:le tonlgw%orﬂue 1{10% tf(ﬁieic}]c%]af)f the modules

he se St a

(1 10ArFéﬁ@éioe? Slﬁéll“\}%é‘éﬁlyarlrly‘“t@\/%lb@‘#m}teh”éh%%v& issipdigidpgligglone for each of the
modulék. St ances. I n one enbodi ment the switch from high

t 0 0

B e e PR st PR s s PR D gt anive

switch is individually done faoy, each of the nodul es.

In one enbodi ment the rate of ¥értical novenment (in

the direction of arrow 64) of each drivesocket 1010

remai ns constant during vertical lifting (in the

direction of arrow 64). In one enbodi nent the

rotational speed (in the direction of arrow 68) of the

drlve socket 1010 renalns const ant durlng vertlca

L L .
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enbodi nents the set period of tine can be within a
range of between any two of the above set periods of

wa 200/133201 one enbodi nent the lifting fork 1410PCELSEI0NE042691
extended until the drive socket 1010A-F) reaches a

ertical | [ f ow 64
socketle'&e_rﬁgla const%@t d,l_ll‘ll? Qe 1Cf£§|ft1$1% F\Nﬁle ng(hloQ egrotwﬁbrel}l iftin
f B’r‘!@ef@t@d“inéntr“?setfPtaE‘f”éHSPG‘i’%“t qhedlanfleﬂfuaeﬁWc?@) efrthodfive socket 1010
remaink4Q#)ant dufing R&tiArb oGk e rmite cﬁlldl:tionl‘oéhrlhﬁ)@64)0n of the
| ![nf Lﬂen&ntfogﬁrl%ntlélw Vleﬁlcg%%ﬁlm}ﬂeldshWn ‘%1 F HPen19 %qﬂﬁ%ﬁ)rk 1410 is

t|n draulic c

ch
exte“da%(“bg“ rdg‘f‘in&‘&? ﬁaﬂi‘i‘?wﬁﬂﬂ‘?)adf‘ °e° eﬁ‘i‘bé’ggrtﬂaéf“]‘l 8’fte%§1°§‘é’tf thﬁ él.ftr“éémk 14101s
determ@rfed thy metinpih g sdyuermn ubieg e lit@igdforklhy dpdilic c@ind@r(s) M40 aqudh Bs extension

hydralﬁlegf%gsqge fod J‘seV&hb@Utstm%mlggd aent s;.the set 2 p&eﬁ 12085 QJcoﬁdsnfﬁ various
ween

embodlm%nts 8% ?et aerlogfo? et‘eﬁmglhnea PR &%ﬁé/ﬁfbn angtt\gt) ogtﬁe %?OVF F]et periods
Oftlmfdrlve socket 1010 inthe direction of arrow 68 is
stiopReshtsumeht AR SQUS! YrkWi4l O rdnhiEnsSdx@hlicdOfntil @el@i@t s@Ret 1010A-F)

LN irecti f..arr t j fti . .
reachel b bl _éfﬁ@*ei%‘;gﬁa?en%%fﬁ%ﬁféfﬁ*QVi’%‘aﬁLFa?%’tan‘a%%??a{%%éwaﬁlch height
the liftingdoyi1 4 Hpis rsigeted (i the Gifectian gl arepmy 1498 1 PR spofligrert fi

the liftinfy@orln 4 Mgs &oekekd B0dEning scg@dtice tingahigieg fooIiytitaokc dybfider(s)1440,
such agl%ll%é&glggh}yd%fuﬁlh SéLsuﬁel f[)]r Jslggpeql)(ﬁ %Me%lgi caﬁ%g O/W3§4) 1@5”9 3,4, and

racted 'horizontal (i Irection . of arro
> Secob‘gs IR RO LN} &%Oqlﬁe%g‘eéﬁtﬁ’%‘?%ﬁ@e {AE® ?‘%‘E‘F‘é&fﬁ“éﬁo%% en any two of
the abapgsttipeaddswbthee.(rai si ng drive socket 1010 in the

dif @ri-'étdrr@)@dlgfenﬁrofaﬁw @14&16 Hﬁveas%bﬂe@\l'@ld) 19@1{6an%ct‘idﬂa)f%h@‘£/t689§ stopped
i.0 in a.hori n t

s1rnu1taneous?Ct the start of retract Zr? tﬁle re ng rrow 1e40 f Ct1I on k1410.
W B he P SHETEIBL AT AT TRR cke s

I%raction of

I‘ Ive S
nét O@ﬁ@ﬁo@mﬁﬁé‘ftel‘l smarmfgwraepee@n e direrting ghartogt kﬂﬁ’é) efuh¢ hging fork
1410, helmaGbikanLolh B se e eemﬂe@bnem fof @irfc@@tvk@idal Vig ilkel dG@d tloy of arrow 64)
and re&ic%dfhglg?oqﬁq 2{% Elle %ﬂec(l?lon @f %gg &?%ﬁoslltlgon%lggﬁggg by a | | |
¢ By s P e EHEAR P acrrictledg (s ee dgie sefkeé.l?@vvl g ylirection
of arroiwsb4ppig aetpieves etforts itBtaper icoaktior iven tvoizénao ntodt (i dddiadctiyn of arrow 61).

In Onere%;bro giﬁr%gdthp Q% Q)Q§ét tl b glnls %p e?the@ Q\ll( @%h Qiee@ ok llr{qn@g torque during
usi

n
re“w’é’ﬁc oRg 1P %‘f ’i%ﬁ“‘ﬂ?f&%ﬁ‘iﬂ”?f B’Fgggcdf"é"ffsabr 6§e1t" ]ﬁé]feidé’%i avertical
height gfns¢ri 1580 \ih pedembadintyat rdtrac@on 1®rizantal iy (in@he direct®n oQarraan@l) sy a pre-
set tim® %Sl@(ﬂid S h@%oﬁz%ﬁfaﬁﬁﬂﬂa@ﬁreﬂﬁc@&ﬁ%’fn% po!uﬂoﬂ/ &hive ldﬁecﬁimdd tBiE Scquence

using the 0 e|1id(3 md 3%2 n ) l’ﬂ as retractlonL ndre% E gre u 6901‘ a set period of time
SR fmé of "the above set périods ti e

which Ffm eyl %e% f‘aéeﬁaebl 8 Josid hodﬂeonéaqf T EC TSN TE- ele VBVOWS gmpgdiments the
set perfic@t dfaigtcadn BOAjthiglal rd€zc @y btthder Sy 106 obihe abdvetst@tibdvf time. Fully

retractg o%!?fonso an %e 9091%11 IfQI'Il/ IracttJ?i oh}y\gide c?lm(agrg o?%?g‘#ét tﬂ)‘ﬁ catch, or
op 3

an a
a Comtcea“@n of tae]“@s tl?r%tﬁte“’é’{%ﬁh%t ﬂeeseﬁan aen edaefﬂblﬁé’dg‘/y Wﬁaﬁﬂoe stgp o8 (g,
amummﬂnthewgfwracmmbho®ME@mkaomn$eemba@mnept t he broken

0 Mong Elﬁ%dlﬂlgft At b%geﬂ out ﬁs%ﬁj‘a}ﬁ@&jz is fé%véd"'%d&fé‘?%ﬂhﬂg rlgelr sthhg (lower
ower riser ral se

riser _](Hlét‘s/\ﬂ? ?tglg\glé rai1s§d f’“ét\}éﬁegcﬁafl%e ﬁéevtgalscﬁtgﬁb &lrﬁken PW g]h gr?e errllboalment the
above eyl e pretrdpeatabiovewdpreedafad dldnstceps ctamécmgpeaoaiderf gnt sections.
nNeMbi¢ dn@veideRCinE hiRgp &aNaQEhi O rBRLVE eMilliNDIch#tB 8F riser has been
¥|nt sections. In one enbodi nent the above specified
S eps are repeated until the length of riser has been
(ein s S#ceMake Up Sequence Vari ous
aﬁdm&hQmahmﬁnbﬂﬂﬂﬁﬁﬁ&SmﬁkamﬁESEﬂmbﬁﬂﬂbahmmmﬁdedhe
cﬁthéf?lbgﬁ?ﬂgnt (1!‘1 an@an%rgg glq IhggﬁlttH {OF ﬁg(H‘[V g) 0§ncsjckgt)10§ (hl% such that
el ght to the r|V|ng tip Or soc 1 I'sS such
thatlt i s positioned above (glVlng a clearance Hel)
t he maxi num hei ght of the non- %lghtened head of bolt
32 which will be tightened by wench 110. Vertica
positioning of driving tip or socket 1010 can be
acconpl i shed by using vertical lifting and | owering
mechani sm 1300 whi ch includes el evator 1200.
Fbrlzontal p03|t|on|ng of dr|V|ng t|p or socket 1010

o o .

remov
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Accordingly, the m ninmum height H (Figures 5 and 6)
for driving tip or socket 1010 can be cal cul ated
wo zjoanszel y easily. Additionally, the maxi mum PEl/gin00we42691

t he top of mwench 400 shoul d be bel ow t he bottom of
itis potspl ed aﬁove&%lw eg\%?cgncﬂthj%g&{éu [ Iéf:%%cf‘gftge nleetlégﬂ%nmegd of bolt 32
thh“ﬂéﬂﬂéﬁ“@ﬁﬁmyWﬁédUW§tance bet ween t he |nsulat|on and

t Nerticilpesitidnyqy datibiyig tig onadet t @ 0@aspectdn@dhadibguaing eertical lifting
and 10@%gtt£]e%hm{ mm%@dhgnglucﬁgglea%rqg@ lﬁor@@htglrﬂ&lﬂglqng of driving tip or

socket OI‘IZ onta

socket; lp]l Otcﬁ]éb edilc?oér&)thf}&ﬁ uyng aéllu}st&%e 8]61 WF?IH%]IAO \%ldr]cﬁmlr(? lsyl&ders )3(62 and 364.
S8cke#0 10 1Qd¢ wp Qfalp@l:étlityyofomgrsectthes e dd cof, abbtypicBR .come in standard

sizes a ¢i ionslsh thatHd1t n 1 e h noWh tRximum height.
Mf-tpte B@kiohs'sb than@1:@8itin b QUEH4 gm& m@&lhﬁe &M bL300nbWh t g
Accortgmq E‘ot%w%gtgng Ch%@l @e%%ﬁers]t#?gd otxﬁgérf\m{ t\1/p (If’}%g(i;klgplo(?égan trf calculated
relatively gzﬁtlje mW@ioéﬂliWihﬁ glaprnfgm@mgbb)é s top pOWY Enghsd 00 ghaypkdpe below the bottom
of the BkQ&KWItERdIoR tHeRRerdbdiRE biiNmeHc WBI(E@WWES thelWwitddhabd Yould damage the
insulatgolt%F nllhle] glsiancetbet%vegtls tlhg %%}Jlgan d tgg Jlsgw%g (étll:g/?ﬁ%e?ig éo(a)a Cs alflef Sﬁegnce and
the maéﬁr@}egle%g‘t e tﬁééﬂlmﬁwﬁwﬁtd 32. After engagenent the

speealg 6p oddoicktit MY Otcapboih 0 ed hkeionbQil G toadirdogon dfarreasedntil driving

tip or §6§1le‘99019)”%1%@3&0%9@1@%Jd%\tvbfﬂ%ﬂUe dri Ver 1200 t 0
is ti ened it

W FToe g (Vs Jetahtidnl (kR ahp bl brerop over divin

tip or @rkeoW 1§3pwn¥gd copdnsateofaorowsich downwar d novenent
ve&ttig@ehmg uﬁtlh@gp ém!cﬂeommmme@ ahamls%rth ilh%QlQ“e&@H oBArRY 66.

?V\F 11&%rnmgt1n Ah (()ilrec-{lgc Qe%rr %Oc)an (lge at a, re\atlg \é peegg Entz"gi dvmg tip

be ‘ca
Orsoclﬁﬂﬁltlﬁénmﬁwgwéloféﬁe@d Wi th which bolt 32 |s bei ng

t uriechgbyentthi e rspédd o QliiviQalpedr sbokd .10 BecauseinérbRecPudi€dihe high
speed/%t)v tlg%’eé dr:TJ’\%r ‘MO'O to pn%falﬁ{r]%g]en l;ohteﬂam)unt of verti cal

nce the rotational sp
of*S tseltt32 eztlahée%tﬁm“ mPh%V?fB‘taélt/ idpyiayard fadey Greches ‘tf asr2w 63). To
compegue fassuappmaxhratosctn by, tchearvtingnal lowotiad mahalisns [5®e danofiso lower
wrencﬁ m) hirg tam%ae%@ltm%g O i Echiob \(ﬁtd 208, EMBiich 161%%\%11 be calculated

trols ue drive

tor 0
based %Wé hot%tw%n%l sgeéﬂi.wrtta |W§'jCh%IOFI§?hS §1g'ﬁ'é %yélﬁlégd]é)ﬁ)é ARe et 1010. Because
the pit¢hetf eleFR Wit by kirownj, tﬂ;e gpotgt@@sze{tlcq_l(mp@erggmcdy@e edhilagdaghce the rotational

speed SHbit Blis kv Mhi fo%tlbjlg EB@@J‘(L g1t PX &ﬁ%@%prdxﬂnzﬁaﬁoy the nominal rotational
speed (%fqlpeqk%hnee netd/lglw ttl%(ll rlvTreV 0 {\)Vhilb% %BbCOFQM% or ﬁs (?0 eecﬁlal?h torque driver

vemnmen er e
590 (whpipthggecorigpdR eln tl}_l@{p@t}ner tgagsHENRDGEN Abst thtse?keg.@j:@C@dﬁ achieved
duringlie: @ete tigbtefiiaf ploeesh. i hilohOign s ment dd3cht Sedd 18 Fvadan bé fiskd R@ich tracks
moventent gtvglfi’%gt%tol 3%63%% tﬁe?efgge\égvéjﬁ%}'l&ég&etl%‘?f% (and driver tip

or soc nore rapid ownwar d in the
AT BEET BB BP bl B as (oRE hﬁzlge%et h VT gnteahas syew 1330
tends tb impvdiLeihg MIVEmddowrwanpdiogket Lol 0d mos rgridipdowrenitdly whBadirection of

arrow BOdhbn R 3@%&%@1&5;5&97 R3S Of(?}%ovéssdo%tvgﬂdg)g I@fﬁ[s%\ﬂbg@%gnt when bolt

usin
32 doeﬁgb% 65/\/%31S ?Scftfgn%?cti)”m?3r3%z%tﬁmp’f fe™R&a “G’F”abd&’( t“g@?gvﬁzf’? of high
specd/fywetgrmng diiviep120010¢ faddf hduxi wif) p1R 80 Yipf1p BhtabkbhqygingbAdd from being

moveddOWANEL ¢h thfﬂintehﬁ)n@.fz[rﬁﬁt é3%d9{fotc@ﬁ ) l@Wfﬁegmcaﬁlﬁdngﬂim wae;iﬁg &Qchamsm
verti

will stébfbas dl on tﬁfi ﬁSllstlar]:cte to rew %) r\}ll\ﬁlr na;llne% Ehgusmgnlvy'j‘{) Wh(ra)n lmlt 32 and tip

e resistance
1010 lﬂmflﬁlfnmmewlgg 12350 ihlspst Betrltb0¥322 #rightenyy ewa&b (t &, RGIcd PR 1010)
to allowl fiip NOWShMEpudid 30230 te al@tmdve @sknwadly n thaditectdod off Srow 63 thereby freeing
[ t Il
motortlé 1%'15 gé%odséagggﬁ%gsslgljﬁg%%_3203%19:1(%56 9% gyur?%vg23§p g)tl 16) ()a 19X¥1tlclpated
the direction of arrow 63 thereby freeing nDtor 13 10
to again start turning screw 330 and | oweri ng housi ng
1230 and tip 1010. It is anticipatedthat repetitive
"cycles" of starting and stalling of notor 1310 during
this torqui ng down sequence of bolt 32 will be seen.
I'n various conmercially available riser constructions,
the boIt 32 |s not conpletely threaded fron1|ts t|p to

o o o - . o o
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portion of the |lower riser section 46. To address this
partial free fall, driver tip or socket 1010 can have
w@eoesnsess socket depth so that when bolt 32 PCT/US2009/042691
experiences such free fall, the head of bolt 32 is
d han .the fr
that rc?cﬁtlllr cycb as%asrﬂé n?: ?tgtl]ltn éﬁn%%%r?lr}‘gg@ r]ﬁlgﬁns to%lum? dgwn scquc%gc of bolt
32Wﬂ@ﬁ@ﬁ@%n€nt can be continued during the renalnder of
themhmghmﬁmmmgupmaﬂ&&gmehmmmmmamem%boaﬁlenmemgﬂgeneﬁRMedﬁmn
its t1p tg 1ts ptggdtdn(?’%cl)énc;lgts L n(ﬁl Jh%‘é@erd poft%ﬁr Wi Qﬂck%n%%mgfytcw tﬁrcadcd bolts and

isrs TG HPLR MO BN 61 42 G % B AR prrgg of ol 32
is betwgerctht hread@l pottives ¢fitlieghfealell politistsati giepcodndtidvecr Dedr secBGns 42 and 46. At
this po%f? WHedoher Wﬁﬂ@ce@drbﬁaﬂn@ﬁﬁﬂaﬁl&@mﬂ%@g}nyﬁlEﬁ)' e it J:ﬂgaécls 3 threaded

portion (I)’]qu(c 1?\\!&/\@%8?3193 crllﬁ)nggg]g% rggécs%tgﬁgartla(fﬁcc falbgrl% EIF Er socket IOII,(]) can have
an cxcarpErck e et viof bt Bexpaaiceect s ok, (b sofbel Ay sill etained
(albcltmﬁﬁﬁamdﬁ}mﬂ@n by fikct Qahl§ & N@rficNnt & falk isd/ﬁht)/prop&r engagement can be

contlnllc%\ﬁﬁllﬁlﬁqgc 1%%\%%8{9 g t&ﬁ&\%}é %%%cﬁg 0 ngrn%l? St(%?‘}z %gce Vélg%aggmcnt oti']bolt 32 with
the lovqr giger pegripn ¢t erlumeaalbymaysl ¢f tgeye WilHibr @cdff-ving tip or

sooKed thd 6310cnig aidblt B Dinabd fivggd O offlot @tristtgedibn 46, vier fice fall distance
ofthe lﬁ)llt%Wcé‘LH(?ﬁaqgladc I]y P}L \Qéhéh%oo ﬁéﬁ@&c@ttcﬁﬁfftl&o&kﬁ 10%%r1§é’]|g@cg§[§snt1 h’a%o lower

t hr ortion of n | ower rijser sectio
d“““fﬂ%p OEtSﬂ‘é‘ef g Ot dhig G tﬁd{‘)f‘ %ﬁ’erotry Riv @p &Rensh oY ‘ﬁwefégﬁ&*‘i fﬁﬁ% rate then
bolt 3%igbdingght'ed dbwintar@By (gmubintzhe Ithingfivetyor purerimeostepi of wranich #00 could be
used Wmlelte ntkehaaeelde@b) wmt Mensthml adcﬁ{taric@(esgw QU &S £26 MR AGLorbSIt 32) while

d.the fl 43
dr1V1n%%1p %r sgcq(ct POqB 18 not rotatln%é(%r rg{atmﬁz'ip cry g‘ﬁ as'gcn%odlenentantgﬁe

riser
wi eme%lymen efw b@%nmehﬁhgﬁr%ﬂﬂwewb as@azoi’ efhevdgpghgetion 46,
the lowoforq@€ potGoB@Gk&ich 161@n cdnlﬁnﬁH’ce ugﬁ&ﬂﬂitm (ind thAARA tRYRpoRion will not
be ncch‘éd? Dnth%oql%fj{g%fl(gdéc%p cAn%acpg c(g BetQeen ﬂ%hh acggil b Ht@g anc% the flange 43
excee he recomen torque for
OfmeP%ﬁf?%F&ﬁ@“ﬁP|V|ng portion), wench 400 can tranS|t|on
f momme teheodinwttlervgaeht400 twiehbs tghigh oirqueeaghdiou @re. helght @réve socket

1010. ﬁ@h@&hﬁrﬁﬂﬁem \Mh@lpnggr efl'lqgh @ﬁﬂgféﬁ‘tlgfpg néJdQJ‘@e'gOWmtd%ﬁig' %r&lfc for bolt 32

h tor and vice vers
excee@%aifgm @ﬂiﬂ%&ﬂé@ By e G R o the o
torquenimihe heghsomee debr.ilg oppemnirdindyt. sadet 49@3¢atn| swrtclofrom lantpeque to high
torquc‘l‘ﬁldQ/ﬁccl’lf@]@@tras Fﬂaﬁﬁﬁm@sea(ﬁtl |a@ﬁcq412ntm|s ﬁ&-dhcﬂl@}r BARASe S thﬁ(amplc there may
or.que

I O
be somcrgobrls in ?)ﬁ thrcadcgdéportﬁon?t)g gﬁg ; é)ﬁcsrlr{ser scct1ton %% P{LICR mCJﬁascs the amount
of torqtlwewed pormibe K 3 anldthtswe bt WignchidAf f4n tiapstiqddpihp §igh gorque portion
and tui@lbe@B Bchtiddhe Whbiri€ R clehid@attwneehitigte Git@or @O Ui d totdoivelbd IV decreases and

wrcnclpﬁJ Ott]ia§gtloqg GIck iaostgec'lo@%iqugr i Ogrtgu A:l%gulgt{ %ﬁid&n{ t8 Qﬁ)uﬁ‘i@ grl&ﬁ(;t Qﬁitwc en bolt

ow torque driver suc
32 andgiggfiseadion 6@?‘\/\@@%%@1 agaig Z’T%‘ﬁ‘a‘“}‘) tgaé%m@é&tbwg'r @fqa&mf%%ta complete
the tighveng agedsn wr ench 400 transitions to the high torque

p BEMHQ If]ip BPSOQMIJ & &n 'bp gonttlh%ttg Qé R cBiPRE §§cct19} btvérf&gr 66 (moving

ed
bolt 32[ ﬂéhecf{ufﬁétéo(nl Eﬁrr%\f' %g)f !;\;1 %3601? F]‘E'Qﬁ‘fﬂﬁ 1s618]f11,f:vcg2f fh?]vettﬁ) 10161 (such height
approxdi gteng tshadcofo-dhonldew ce@jct pvictn the kpdof faled ahéihgifangegt3 of the upper
riser s@am 432\! eﬁftefthlcl}sdnvte htg'h@r tdQd0is @;ﬁdé@t@d et %ﬁu@ﬂﬁ’fr@mhm mg;z and the

r-10- &%act bet ween 3
high t%;%uc%ow SP(H:d pf)f 10n of W}ﬁlc F]an take ovcr ?ofaélg% gg\é@é?i?a or s%: t 1010 in the

directipyf fferrowrﬁ6§h6¢sfchyrﬁ<trqlan$1ﬂ@ﬂ?etroltt%wauléhff desiasdredted aﬂbewﬁé
r ageil thededirad MakiteNg” Wgrqixobit bad232aRdclibied Ririghr ttposrgdadet 0WO can be
- t f at i -
disens R IARN o Aol e AR AR Bl ARl Lo} R e i g socke
t hereby torqui ng down bolt 32 %ptl| the desired torque
is achi eved. After the desiret> make up" torque on
bolt 32 is achieved driver tip or socket 1010 can be
di sengaged frombolt 32 where vertical lifting and
| owering nechani sm 1300 rai ses driver tip or
socket 1010 (in the direction of arrow 64) and driver
t|p or socket 1010 is al so aned horlzontally |n the

o, . o - 1 T T o o Y 4 " o o .
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nodul es 110A-F have been conpletely retracted), the
riser sections are lowered so that a new ri ser section
WO g00ptizeed on previously upper riser section 4BCT/ESRH09/042691
now ri ser section 46 becones the new | ower ri ser
1010 ietq‘l d%ectlon of tamrow %g) an¥1 dqlvgr t?dar soﬁl?et 1§EP a?s mo%%@%r%o%taﬁy in the
pper riser secti on %09 E
directipyp gf ﬁ?Wa@athafsl‘rOﬁ@ of e camavEn’ of #rank 4p0 wil &5 Wlthen ? éypothetlcal
cylindexpeeadigg frohale dusgdeariitticrfian gy @b et 7tdfugpd hodmMofvierr Sder sections 42 and 46.
To deééa@ﬁr Jylcn% t‘nheedrtvglr t%’l(ﬁ sMk@pﬂﬁo ;]:z;ln()oelrﬁlov'éﬁ] ﬁordz'oﬁtgﬁ:}t i!nqpe cﬁIfectwn of arrow

61 sho%}yezi.ﬂfh 1t6lﬁ1rs6]fe ]{eﬁ(él {I]\;g%}t (aom}gaéﬁvofrﬂwgg%gﬂ 4(%0 to 1ts maximum height
beforethoghvehimngnoycihghondifettidpef hrees 6 t hanrttdir ee m nutes. I n

V@J’ft'epéﬂ%?l%mg&ﬁgﬁﬁéwgehqlsmol dn@ \&Qb’rﬁ:h e 1@ !isrﬁ%hlfa‘%‘arnlicn %s When torque
or. a

modulgs lq{).ig F%fa]/e%ﬁérll (,%Iméfet n%gacggﬁ_p rég g?ré?]ctlgl%s afe 1%%?%(%-0 tha?a new rlser section
is placs@qruerﬁ@eu shhurherifel gaqtien 4Gehped ngvgrifeasestiphdhbethoet the @cw lower riser
sectiotfhd tﬁ@nevﬁ@ ,plaZQi, rif0secléh belOfes thd Qew il]%Qr riﬂe@@ectilﬁoandltﬁ@ making up

0, .170. 180, 19 220, 230, 240, 250, 260,
pr““%ge_ :‘“S%?Sf‘ “%g%fhe %”(5)8? r%eclg%fce%% %330, 340, 350, and/or
360" geedrdiat the gnirg pycdUEn SHBbHIShentiee the g e el Wddp the direction
of arr@boUttigataying dolof 32 hel abave tdr@fcerendedt bf Mesvayaind beady for the next
tightenul%ec@' cle Iv&nll M,alr és% tl?rg(plgmu{g? nﬁ%a%&@%ﬁbsdlmr{lgthla lalfﬂré %rcféq{ﬂqe from the

e. i ntal ned ter
start o ; téle}ng SSAYED B ]fsgcé)ﬁg%oq aé{}]éﬁg]a?’(ﬁ 1?Vﬁgt? &?r?qlﬁﬁna tlg'htenmg sequence
on the flanggphevabis flass thireabonts®r 4G H9.160g70. BO G ng 00120Br3®akio0uio, 160, 170,
180, 1L QUENSE, z‘g’ar13@umaﬂsi)l bénnad, 20010 06li A8 18, @b@z@emr L ehd/or 360

seconcg irbvarloﬁs %mboﬁD ent hr%n etbstrn%gtr f»bou anytt?,'gf t(liﬂl P e()é/f: re erenc]@(ti times can be
used. gp mwueenlmdtnilqntSdbqswnﬁglgtlmpts o @M@@ln@dﬂzogrrﬂ@erdharnéew y3, 20, 30,
40, 50 a0 findtrh@e head 19t1s DointtaiBRg olFipprhdig thel rp;emnnsgocket 1010

LOOSeI?lﬂ opﬁreaﬂr(nﬁ%e lnﬁll J]e dl reCtI on Of arrow 68 (I
| oosening. Vertical Ii ft| ng and

f or
| BmQﬁSﬁ@dIWé’@h%wﬁ%mef@@t? eagribPhREEFY By fhyivFRgk eT g
sOcikiat ti 0.0 ckhowwakabd notekd dodionedy inohe difecad @\Wre8 60 until driving

tip or Jo@l&e“l@llollydlre(: WeP&eihQadtdﬁﬁol@llkf ection of arrow 68 Can be
at. arelativ

untl | driyv | R or soc

181161“%5&@8%“@{ %‘l?égﬁaé’é’a ‘E‘Pedb‘b f’dléeﬁtlo“]*ifﬁ’ff&‘gﬂg ° SPPEF °1°CkWISe) for
loosengng gy e pa hifting ath lgpher tng g el iain] 1P 0 n m@d@wntgdlpbr waket YU downward
in the SiRQEbLEHE® 6Shoul der cont act between the head of bolt

oﬁnétlanlﬁbtulalmﬁén ﬁ)n%ﬁec O{Tar{ogve68 E ﬁ% %\tlralsrségtenageclt s%eeé'u?tll driving tip
or sockgt HHEKn1@e thashepd @f\b@Hﬁ dl i @ﬁ@reasﬁgﬂ@erw ﬁ?ig’ﬂ togagges|l peppeded to
break &t QhdR Beh@der 0dntdr bark &g thd Radsf BHACR @hd Medehgt@1Qf ihs upper riser
sectioNi eved.  This enbodi nent can resist stripping out of

the head of bolt 32. In this enbodinent the drivin _

t PngFmRpiEReY the bigh o/ Ieyesneeoatpnof Bigngh 490 isprqveged from operating
until atdogigpd @iviniuinl hetgheofdigising eig onbarkenhmadd@®pe Iy aofiicvedgabie nervbdiment can
resist sla W@%[ﬂt ﬂ[h'e‘ﬁ!:é’(lgfﬂdltpj 201n (BiREKSSdind O Be %ngnéj@d & sgb%etl 1910 can be turned

a rivin

Slowb’(ﬁ §‘86‘1{%‘le “Tblfbe dgﬂ’é?g ‘Tlfnu‘@%gptﬁ ee“ﬁ%gﬁlﬂe‘itg?et&’ﬁeé‘/d%%g Eg&féaﬁ‘et 1010
and bolyGR tif aghicpdd. w ench 400 can be used to "break out" bolt

3%/ifnraQiqubde %ng%@&h’éndﬁﬁftw@e@ dﬁhﬁg' kigler soBig 8o ARdbolt 3byq@t 6@h Ito}‘que/low

speed %orfthp%&vrenclg%% can e us ? ‘rblreqllléI teg(al{ &rfr(}mhlltsﬁsh%%et t.milcper engagement.

que no
Typicadly jpbigh gorwegn@éﬁ IS%@K@{ foaf@rlz@nﬁl% Rrprds ol ri@E nig s hegh trAycoppde wrench
400 ro6®:s (oM Kig ob@lcket 3210 iR thdh@rediidneTtairow 60 {mavii ©®We16¥)in Wit didection of
arrow E@%gsﬁl ]tllhg ta (gllkgfg(gl?QP&Q(%Ieg%dreﬁng/elfd%\éﬁggﬂ ﬁlgq))g%ldofbolt 32 and the

upper riser section 42. Shortl%y after breaking out the

shoul der to shoul der contact, 3% is expected that a

| ower torque will be required to continue turning bolt

32 in the direction of arrow 68, and the high

speed/ |l ow torque driver 1200 can take over | oosening

of bolt 32. Additionally, the high speed/|ow torque

drlver 1200 can turn boIt 32 rot atl onaIIy faster
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wrench 400. The anount of raising of wench 400 (and
driver tip or socket 1010) can be cal cul ated based on
wa bwomnset i onal speed with which bolt 32 is bek@iyUus2009/042691
turned by driver tip or socket 1010. Because the pitch
L[t 32 .w || nown, the anount of vertical
ﬂm%quop& warnwrgxucaiiulated once the rotational speed _
oﬁh%tf titegbrepkdngqupfpshop ek tp phouldgifisaictdhiy sperfehhatsde wis eyaue will
be requlfeld Wefontinys t@hing b@ketin 16 HBeingl otrdlotv 68 22na &R hih speed/low torque driver
1200 c%{agé gxiepf‘ogsethl% Iopgoli ﬁe )@&MJ&HJ %%@gﬁlﬂ sB&:dR&v@%?q?h% drllltg‘ 1200 can turn

conmer constructions,
bolt 32t’i‘ﬂé’“%‘5’|”¥ fagisr Foénﬁﬁff*fi t‘b%‘ﬁﬂgéf‘gﬂ‘if/ 1??? rs%eﬁﬂi BetiPR Bt e 40P, p to
| tis bakad iafs¢nhe itewidxnstesveaticalnupwiré adetle poectiponf aiW 64). To

compeﬁ&@e&%r Hféﬁ] uﬁ@z[m Irrﬁ)(l@héﬁt t M%ﬂ@ﬁn?mdt 1§wém‘% thdcB&HiSn [381cen also raise

wrenclm]do TI??t 4 ount ra1s1r%[qn}zv h ég)%é%nrd?ilr%?{ gfsaresglgl%]? @ﬁ) Gange calculated based
on the ppsatigpd ﬁpqeﬁélth Whishbdth 2pblre@ngdwseddfy drimer tiplor &gkl do lgs)o Begagspghe pitch
of boltBD P PEknAllthk @WBiint b E@ficab@bicnRAScaf Be a4 ondt tht RitSional speed

of boltpjgllpﬁnome I1p9ns m %%(gvgln%z%’%eme{l %gt,lw)é (E}Ldg%tu%a&dso%t l(ﬂﬂggcﬁ bolt 32 can be

ortion
mamtaeftsﬁﬁvréltgéae %Weeelow@ng Piog¥sspi n" condition is r eached
becatise chomtrc@ly naildtdngercohuuednabidpot oniaeatcsmplppBthreaded from

its tip t@ntg héag%({ thEIle %ﬁgts §§(§ht ﬂh%a;ed p'a'Q}M?V%m tﬂege 19)91' c‘i)msl%teiysthllegcfeﬁ bolts and
spi n' t hreads can

risers t\]}\ﬁé ﬁ’ﬂf?xésé F“rg’é&tpaﬁ ﬁft ??qo%enmg\?é(ﬁesaI)iv&erreé]Peoeegieélareaﬁgortlon of bolt 32
is betwherctbe thraadddyportiops efghepheided petotspatpisodnd I@Rer riser e@ntensHd el 46. At

this po‘ir@ tlﬁ%ou nb %5&96613&@%11 ahd nd 1bﬁ§ag§: IIlmI)IQi éﬂ@)@@ﬁneﬁﬂ tﬁce Fblreak out” portion
is comBle&afl %e tae sgadfondqlotnﬁs rea%F ecause %.Q]tt 32°’n%|YV' er t rg%dably connects

ess 'n condit
upper pysl fowgriset WF’thnlﬁg Hogeker 1400/t éat 1btélfut§édfffeogplq fstatebléﬂ fhregds can be
damagddtvihbn RQk kecddn 81 arhsvel htﬁ@&d&oﬂ@di Alceorligy! i fise@e@ded that bolt 32 is

contmg%d%lb 01911 ofsecftnm?ll #&p%ds 18{0%§Eer§1§gr s%c%Gn ﬂ'gsO t'h%i%a tﬂlga({s L(olt 32 will be

protecfed, o ?&96@5 @ﬁg&@%@ﬂt trendgPtgplt %lltftnngmkw“f)? Far?d’ef“é?dkto Lift bolt 32
until bd14Q0stza chryud &g Grhio ﬂnéﬂﬁeadai’poﬁmmolfthu&pﬁeorlsbesebtmnsledLllﬁMg fork 1400 can

move M%tdufeaton ok fibed v 940%%' @mabm&gggeg h@rﬁe&mf%&% LLrlenlg 40 €400 and
aded portion  of |ns to en

Wrenc]f 1n4r0§ 5540 F {0 b8 ﬁal%fl b}f Y]eétl(ﬁﬁ‘gg? F%O&erlg%lefﬁ @ sra%zo%%ul the threaded
portioefcodSe bedinsto gagage e threaled sptipmefthe wipat escofecti] 42. I2 address this

partlalaﬁgsﬂlﬁmegr%&‘mnt32 u\Adtrla eﬁgagerya@eztth me%s}serﬁe&tsécaan dﬁvdrvls br socket
can befS]ﬁQ] (9t0 avmg cross three{clim(‘gshe uﬁp%élser sectlon Qi dqume %Pi atlier engagcgnent ofbolt

32 Wltbﬁ)gagwmr swwlbﬂﬁ enig2 syl ﬂrﬁnquh@fmm@rwhbﬁ @Peds@ct i on 42
ODkiyeraipSdtabik e DU Nbn@fucd Origaien whik b2 beilnerded. pokXibw 8 a “state of

breako ]t Ry Yt al‘?e(aq"!)(reotolt%glgftgrqpet ciegiye%sétateooff Ibgeglg‘o%pis ki‘(s)rlb‘i)lt §g 1sl’e{M1é\Jed griv er tip

of SOleeéll(In{?SF fhsg‘%i‘geh?ﬁ{‘]’@rboﬂtl{’é e Yeétﬁfa]slffg?%a@flo‘ﬁ?rgllﬁ%fg]fanilsén 1300 raises
driver fipor fpokdt 18R in shealifhitemed aglsw Yeand drjyeotip scoket 1010 1alsosretracted or
movedqloﬁgmg%hta HRIBBPbEardd MIS T WEE gfﬁ@tmﬁﬂomﬂtm “?}E\Qh 400 will fall

Wlthmf%i?)o '!P%lg"tl %h“dlfrreé‘&eflfh%gé}‘fﬂ “éf’ror“&\‘ﬂeé’ﬁthﬁﬁldnﬁﬁf' ?%/é‘? ?‘fpﬁeroar“d lower riser

sectionydéked 460010 is al so retracted or noved horizontally in

t Reredildeatd Q@clﬁéve@frﬁ&%eﬁup}aer&@sei ﬁ@ﬁonmnﬁreﬁlfov&iﬁd lower riser section
raised F]O {I‘E’Qonneervll I‘lSG]i secthn 19s grr; coen)r(l%cted 0 ﬁrev%ousl}{n ot\JVﬁlrerlser tsectl(gl 46 (fand now riser
sectiory é)efqﬁzm @]}éslemsppeavsebﬁfecfefplp@eﬁ thﬁﬁ%}NllY ENEH ripgr sesHonsheeqrp sy new lower
riser sékBo@Nhd4iG. brdktn@louC bﬁad’saﬁé%&lslagalﬁﬁhlhme%ofvlé efartdeed ygper

r ![t%seerxgec' (?e%ttfl Qﬁle %Ztnrk §yc'ieqmev t?(gn ﬁggstzlrg%ﬁe {o¥q§|§ (Vté%@l?& foClH Cre direction

rai se new riser sectionis seen connecte

to preV|oust Iomer riser sectjon 46 (and now ri ser

section 46 becones the new upp€r riser section and the

newy raised riser section beconmes the new | ower riser

section), and the breaking out process begins again

usi ng the above referenced steps. It is expected that

the entire cycle tinme fromfirst starting the torque

mwench 110 |n the dlrectlonof arrom160 Ioosening bol t

~ - g, o a1
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upward in the direction of arrow 64, tending to cause
screw 1330 to also rotate faster, turning and speedi ng

wWQopn3asl 1310 to catch up to the hei ght of bak@T/BR2009/6¥2691
this enbodinment it is anticipated that the threading

OfaI‘I‘OQJ 602?(2:%1\'{]},% 120tt| I%ménld | rp\élg torﬁl% K ren@ %udtgf]tﬁé Wiyzaé;greaily for the next loosening

cycle \@#ﬁ’ééqswm Slﬁtﬁts%ﬁo“@sscr ew 1330 can be turned at a
I ot @i iemhadimsipeetbrwhi 0cdan ve $t toappte dixingatewt AR arekbiveahte such that

lifting kdrg\L 195fo tQ1QL Io rg’(?ve hl)lﬁsm%clﬁg(y\fo}'ﬁép sﬂe§d/§>91tt91"i‘1lu‘l: Xrnlepffbl()%wardly a little

ter and

cket
more %‘b"\’/&ﬁﬁ‘d fhy d(”ieff“’PH)é aHPY’eGé‘ttPad‘nb"étf3 @F‘B%vl‘é’&ﬁne? 3§tt18r1°tl??atﬁ“ds to move
upwarlipltip 18R dnd hmpswignig 3 0.dimi thyie pmbadimort, veoe kelt 32090 fdyms than lifting screw

1330 a@t@ﬁb‘tgkﬂo %ISGee&)Sh(ﬁl%gQ§36j%t}ga@9fmrﬁdwﬁl%u§m§p Iﬂ@l@d(aigf housing 1230)

that driv socket
upwarg d‘ne¥h dtll‘éctlé)g r?tf Atrew o % t ﬁ%m{) xﬁ%to Quse s81fewb 03]% t% éllg(g ao?ate fas%eﬁ turning and
speedlem'm meogwWaod atrbvieiralrtheight oplt 323 2Mn tiRpembod gyl ibis alitlr?eoated that the
threadﬁi@@dsc@é‘w b twilBRoth®¥ upana tl@d‘lﬁtﬁicﬁﬁﬂebﬁ@dh@ﬁﬂﬁﬁoﬂﬁou&?§ﬂiﬁ30.
I C | .
ohlugg §0%11%%§%1ﬁn§§rew I 3\56 b §gj ng cd §?a8rg%§ q%ﬂ'sgg'ecgifv&lﬁceh a\:&ﬂil a}yprommate

aced _ _
the VGW liftigebelhd dbscespv e %Pé‘ﬁt“ﬁlllyp‘“‘é‘f*“gsfe%fl{ érd cposieg driver g grispgyet 1010
to moviehi@whidfyt(innge divecli@ Farrewcd)3I30er tiaindes 3o usiving, driR80tiy @nokket 1010

has ena{gh ggcress sb&epd’eﬁtﬁl(eg}ﬁggrecﬂtg :l'hQ:)heﬁﬂ) fﬁ?ﬁ%ﬁathgt dg(lergp 'rs&?é}gg 10 will maintain

adeq“%‘? %?ndft V_"L“‘B‘}(’)%h‘ia%fwté%t%&id“"t“ﬁet heEdler BFvBHTLY BTGP té? i ]fﬂf example,
the hegdefraglh3 2 maydway aerontinagbh@d dguic kit 3/804UBs sd thativdicesypec tiger socket 1010
is full}I fakd bhgc Rl Jf%ol@yﬁi ?/8 tnch@s Jr il bStnsiat @ﬂ'ctriv&glptd?gocket 1010. If

durlnglt € 1%?]% (I;?lcﬁe sgliei?v]'%go ralsl%dhonls) Iif’ﬁ)t(an(pdrlver t?p or § k(%tu 010} anteﬁ(tra lor2

oose torque vvrenc
inches\eyppagprofo ﬂeéi'dggh'fle which8oln&3ds rﬁl%é»s?ew g Ty erkesgf the hgsd of bolt 32 will
still rem@iaSn ddpants bcoykesemonds. I n various enmbodi ments the

eﬂtlg Jxﬁec?e)éqia?thtel g}l;c %]r{%oréh%[ sttartqlf ﬁe ?q% g/pénrc] 110 1 the dlrectlon

of a“"&’dﬁrdP‘éF‘i“%b%tf”i 36‘6 e@i“ﬁnﬁ gres d’u%lﬁ]&%“tdﬁ stigenf rea%f@f tlh%\‘féF loosening
cycle widl He @éss thiah sityabouds. 30 Varzﬂcﬁl,s efnBgdilBéhts (RO entBO¢ycBQimelfdfn the start of a

100senJr%Qequ(]:120Q ’fOI‘:L.ﬁgi’X bg-léfsQ)'n a%a le '1ev:!:17tg !conlrggtlon%9gose%98’se ;Q:e on such

ﬂange%@llslgsiéhang%%lt}‘o g?j/SBT 3@@8% %69]%%10 0\}%(} g(béSO 60 7200’180 190,
200, 2EhBYUR AR AHS 280,260 §e0.380.Re@rF 0830 0it3 28,93 01390 0¥5 0t dnd/onbwseconds. In

variou§ eﬁ&ae&cﬁe@ rinigérﬁeﬁwgea@b&eaﬂﬁ!@@kthelaBo%&Efial@h'&d abodh PERES In various
embodémenisghesiglml gblmlltg%}n %12‘1?1%1%1% g;algrrggta %SSF B ﬁ? ap}ggtéﬁ)é%d:ép@and more

ﬂangeﬂq*felnsetIierrevqnaglpmgﬁpi thgrlmftﬂtlme riser string. Initial
Initial HWgagen®mn B etBet B aRerDinid ViR d anBolHead of Bolt After

d[A'ftgle I‘lVQIr orgg%?ﬂeﬁy ?ﬁl% h]agﬁé%nglf%%ecpcﬁﬁ%aﬁpdv%? l?o(:llt ﬁi s{l&ct‘hllt%l?e centerline

over enter
of rotagjor ‘\féf“’eé Pr Welek B O ipasayp Mith & cerengif torrten %fb(?gﬁ@ ghergpay stillbe anon-
alignmicot tatvi com thofdribiog borBays dfldeve onmyks t P10 anh ehealrinonariignwemt head of

bolt 3 2b@ﬂé9@§ B rlgﬂglb g[ én}/eﬂllmﬂatf?@t%ﬁﬂg%'ﬂs%cﬁi hlgﬂ' \4&{ WH%B 1r§t@ac1: K(ﬁlttacg-&g\peen driver
O
o SOleeé Y OraingﬁL (‘%%WE%H} oltd ﬁé‘iﬂl? a“i‘aﬁ"ﬁto“er ‘brﬁ’ Ci\ ‘g& ﬁfm% 8‘Hfa§esh‘1f§ﬂth are not

properyrdigekdwiveng fini contakt. cont act bet ween driver or socket
1Q@Q)r(ﬁﬂgiytﬂeoﬂle@1%0@fmetﬁplaﬁ afignn¥nt ke@l@mBgen aBais@l tddalchitate initial

engagerrren Vﬁghdgrq\!e}/!)rns%cl?eyﬁf ?qcOn%gg?lgggwﬂgr%éhrptfﬁealrvg rir)()qatl()¥1al speed of driver
or socksrb@ldi ivrhetaniis lly rddgende Atornad figd nessd é%{?fl%el Saeeédf b@h Speed/low torque
driver | Z200i chih &:@t& absiittl 0 @dev @Mgpag peranbutdieish abkrit Ve, 16 1 OCket 20, 125, 130,

135, l!&? %gd i]éQ)lrQV ‘%ﬂ%n?}%r 11?’1%(3 %95@ nmgt S%&lfegﬁtéa}{ ?nc[u(a igh Q&QH/MW torque

speed river or socket 1010 is substant
reduced Nor mal hi gh speed rotati onal speed of hi gh
speed/ |l ow torque driver 1200 can exceed about 100

revol utions per mnute, e.g., about 100, 105, 110,
115, 120, 125, 130, 135, 140, and 150 revol utions per
m nute. The alignnment sequence can include high
speed/ | ow torquedriver 1200 turning driver or socket
1010 at a relatively | ow speed until ~proper engage |s
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hydraulic fluid in spurts). Another option is to nmake
notor 1210 a vari abl e speed notor. Such an engagenent

worpe/18am be mai ntai ned until a proper engagen®rit/US2009/042691
bet ween driver or socket 1010 with bolt 32. Proper

driver ?ﬂ%qgfﬁlﬂg 9% f%r so?l?et ?(ﬁlt)%[ ameﬁggel}pl%{vrgg?ea ud ot Inz)%lyeng?geds aclpléved This

a ver
low ah@lametsém@éé C%éﬁde%t}@eala%ra@? oadurtPny: ’f’%é? sPahe &0:tlé: 1.9, 8.7.6.
5, 4, 3addhd/sranalolmdhtpbicainu@r oppi ng of driver or socket head

1911'99 sl%@pal%tngl?trspggd @Rl? lﬂ%'h %&%ﬂod\/storr 1?(,5{1{1@6& QQQO ]2:2[ O achieved by

tional P hea measur | ng
contoflge 5B o 4 Mo e S EpEg ) LPGHIoY o b
1210 tiomiig ,/tlnyrslo@@ aligmast men@vm}égg@p eaddev tooqug dritdar €200 can be achieved

by onl¢l rltﬁﬂrﬁﬂlt%tljpgupgfyhn\geﬂres@ﬁrlzg@ ﬁ%ﬁ&uh@ eRfl d Qlior(12ne (09 QIPBGR L essurized
the g}%ectl vertica

hydrat},\{:% élhd?m sPu%sP]eAﬁ% hey O(S)?lotb tf) n?gg mot (g a vari peeld motor Such an
engagesteye P drepn beamaietping il dprepst effgasﬁnt apglretyren §@t€k et 8011@100 1& with bolt
32. specified anmount (e.g., 1, 1 1A 2, 2 1A 3, 3 1A

ag% grrgngagl ﬁ&? g%\)b(eg%tgl‘inﬁ%ed%gh% %\Qa’rlaé ’fﬁl%g)l‘]fs f ﬁ as: Kg’c%]gu(??tmg a vertical
movenggf ¢f dgiyyr Oéx%%clketthﬁ%d Haaandier nygruring zeswem‘cfé? addifipalay ettigalglsopping of

driver ef foeict hase | @gage Hevn oasackehhghisspeeidtd oo bdiituel ddipping by the bolt
head; &)@%a&ﬁﬂg 'b%fn%?s‘ﬁ% 1‘1 Qhé Itﬁlre{l]lgg %Lsun:' (g'hto rng)tt(ﬁt 1'2(1)61aa!nd§p€t§dﬂeasurmg

ne enbod| nent ressure to

resmﬁﬁt“b?“&“fi%"&%thg Pl T ETERd 51 %etj‘@?de E*’éld CB‘F’SE 4&@“0‘1 400).
ehgagembépdimenttthg gfeaimtei vertpalthedtht ¢fabe rced pEh@ndas B G/8tihehes. In one

embodtnhlcfﬂ'ﬂhr\}grtl@zfl depl M @Fiv&QTor §&@!§telt01(igg@:cmeh bVt Ye.DEF QNG 2 2 14 3,3 15,

per eng t ces, of
o508 ISR S 50! REa b L0 GhertRl g oror
32) Ovefthebltﬂa@ o3yt 3ﬁeecteteérémfb10é>d etf@:tlm pngagemsnt 290 bieb spageia fprque driver
12MM§ﬂhﬁﬁEﬁgoQnmﬁﬁatﬂﬂnbﬁ&mﬁﬁﬁﬂmﬂﬁmbo|t 32. This

dif foELENGEN LD clggé:e% rf’rﬁ eb%%#&% n&%? Q&oyﬁ‘?ﬁcaﬁw%eg&h% dTteRfined proper

er en
engag@&aﬁeﬁ 8fléattdothﬁtdf%f‘r‘a“f8 1ooth6fufvé$ £f dekyer py %Of«lfeﬁéo il vary before
prop erle@%lémtﬁg(mﬂihmﬂrﬁmg cans digottigackr biodet Bl mmishqiropefaces of the head

of bolteﬁg %&%{Wp‘arehfw BLEQP 6L &ﬂgarg@g? @ﬁmﬁlﬁg Gﬁ)t‘. §ochtt§é ﬁ‘e%gl of bolt 32. This
driver or sock g? 2 (where the

bet
dierede i PSSP R G oS BRRET 010 and t he
din yerenfradiesniofhapdre ihbadpofsutsgh tm@@) 131§ of verB@l Witjnlg and lowering

mechah@Sici bed@ymwt&mw%mngegem\eﬁte m%p@p&g@g}glehtrmﬁoe 85Bincd between
driver rilg%lﬁl?tt m% (ti Qoly%r(%vhere the r1V1ng?%f%)&q) (i{r\ief:r or oﬁl]mtclla?tl)’]and%e driven

can
faces ofj th beadrédolt A2b&ek 3|§rve§s:wse devamy 5 myseeent of geameh Afthand increase
resistafideQ edrti N Gaig e BRNbweriiy ndRRan@OBOD IBNEh e atde nlddre 3 ((Dtlb stall. This
d1ffere§!:e 1n't)!;crk23?9ss19£ catnq)g u?e*%l%@et%%ip (gpn_ﬂeng, %gtd to determ ne
pro I'n variou fent s the above
r E’r"é‘F é%é’&n?nﬁf’lte Oatnoeﬁ@r&&&f%ee aifle gy pEny@age ysRd ydetgrmine proper
engagdnip@t.make up and break out sequences. Schenatlc
Dh@\gl;l@%nfbgﬁlm@tgp@ REALS ARk Ma@%glage Q%H':[Jegllsl&ﬁ§ bé‘tﬁ the make
gh 47 i nclude schematic di agrans o# the hydraulic
“pamﬂ¥?‘ﬁ t%q%ﬁﬁ?rolllng the hlgh torque driver system
gD g 2 ( B )nd K iafflowi fti ng and
| Pi%ﬁlrels mgthfﬂﬁglhaﬂinamle]&%at@ hiagﬂaﬁgoﬁy§ﬁ}%muf19{‘flrc§lté (Q)lnfﬂ&hng the high

tOI‘unQI‘l}I?I‘ s%sgen} 549% 1gw¥orﬂ1€]edcﬁr1rvgr/ I%Q@tdgrrt]lgal%?tmé anc‘l:j ]gwgr nt)ékmecﬂan)lsm 13 80 sliding

ork
systenyfgr 5(1@rr@élku%rtﬂ MO Seydind oy Riptanst 108 wradfd)-aphtifting f%rneflﬁelsmdﬂpo
spies A5 ghake Qp Pul 46QbichlobutDIOw fluid O6e aenbadbinenthe low speed/high
c
torque%l&t%ﬂ’?gg Al I rglgéc%l%ggﬁaétn?gﬁgo ép%Fg%Cgtﬁbq %A&ésﬁ&hﬂg%hgh%qlshed from
obt ai ned. Basically, piston 740 can be autonatlcally
reci procat ed between extended™and retracted states
inside (e.g., between first interior wall 712 and
second interior wall 712 of hydraulic cylinder 700).
In one enbodi nent cylinder 700 can contain interior
extension 713 and retraction 715 hydraulic ports.
Cyllnder 700 can have an |nter|or chanber Iength L

o, -—a N o S -— A I |
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enbodi nents fluid source |ines 713 and 715 can be
spaced apart a desired |length (such as between
WO poen3eel wal | s 712 and 714). In the start of RCEEUS2009/042691

ext ensi on/ advance node for piston 740 and rod 750
manua‘i reé‘l%rdcatw% q'ln‘gcg‘aré&vr%ncﬁ%sgles oreal‘r}e o?e?swaﬁ ston ’;48)) ?,l_)%tagg)matically
reciprogatpd betyyesp axfFRded tndisterecdmatry iBWlS (Rreod @F‘V?ﬁ:ﬁflb%‘r“fe“?ﬂ‘ga“ 712 and second
interio€ &bl$ 7 I iy &R cyBiict ooove in the direction of arrow

7Yn one é%b&fnﬁén‘? @thléQr 76@&1%%01(1:!119 1rItJ11§)r g!tén@l%tl bpflangfrethgtfog\/'yl 5 hydraulic

past po

ports. &y&g%ggo (@a&g‘fenaél 1{1tﬁréorchW66 fein%taﬁ (Bﬁwmglct)r/fétrﬂl% ﬁ]ild second 714 interior
walls) soheivani7dhkdnyhagshownlth P cohiespndingrte shetiegawichohbef kiggw faybmder 700.

In one eln@b(ﬂms,lgufuﬁﬁsollﬂcg ﬁneg]?$3 thi 'f1|5 Whilb SO &Eonl siddGvalld 1 ﬁﬁi@&'lmgln other
embodlm (altsﬂ'\ulcgso%e lines 2{%%% 9lg5l craré‘t():et s'ptc%d %}%rte f Stll‘\?\f?l-??%h {s as l())etween interior

walls Fldppdétd)-on nDde can be controlled on a timng basis
WY @B st e ckintdan agmopord pildbd 7H0anEro8 @0 AL, inRde®ént in the

dlrectla%&%rrm L& p%@q 7120 cean%b 10%ated?’tb th% rea?bf c(?/iind7et 70%’(Fi§t1re %m)dll-g)’draulic fluid

retract pressure
can ﬂ%@&r%m%”ﬁr@u%@t plﬁ@r ?”é)do 8TovE imilie dugstipofysoWgd Anyiston 740
movest(inohealirettioe ospeed T74 pghstperti7 ol o0 f 22t wilteee hipln g rdyakecaugng the flow
d1rect1£ﬂ§ec@1m¥§scﬁgr§£§:algfshm ﬁrtﬁerf%mtep% s@ﬁzhefﬂﬁ\} f?JM ﬁgy b hﬁpfjl% to fluid

retraction i_nue unti i ston 740 st al
sourceihptbm SrCélgEﬁlt]?féuséongég%qdfrP%d 5%5)8Rtebt}nee1§gﬁﬁngn mega a§1d jrgve in the direction

of arropr ®Rer abl y t he backpressure which causes a desired
t QL OB @0 BRUL cadPe c@t‘troll&gonbdrtﬁ@ikg Qéﬁs W& @bey ﬁowtﬁﬂ)ﬁgﬁbor‘[ 715

for o g b BBATIICEFOR® b et 71060 AuADEK 1 (CPFERB! rtraction

pressurer Irexdrins embodimehtiahd s@ipehod qEiem € ydni R MbefwediDfhy two of the specified
pmwdprﬁssure is sent to the extension port 713 causi ng
on 740 to nove in the direction of arrow 774 unti |
pPeg%aJmékeuv@ thed@ve Hersivé cppiinstthpotansiya{apiegnege|and ggagiion mode
continith@iitilt fi@orp7 &1 olls/ A0m PRESBY dlfpctified PhdkofreP@El Tha2ist @referably the
backpéﬁﬁre%@ch%&r 9&'54896({40%&190111 Qoﬁi ’Qe the cylinder710). GOnce

sees pressure the systemreverses
hi?a%%‘r%k un IE‘F abwe 8P Y AU SBAE TP dd YR DYl 2 gtraction mode
can cont@tue o taisperifpdmimfdSf ftorkkean set period of tinme which can
b@or]ev(tegswran tl‘fL hlg':_?l tm@ue 11n§er 790 pﬁ%re]igs&\,etg %Q'%e\@sflon port 713 causing

piston I%?q tr) ?‘n@tg{:'l]glé ep Irlrg(fst](ss)ﬁ gaéﬁfwt 7%4 %Ué)res ri: %ge%% ari?ltéelcpt%lgt rtg%2(th1s5W1ll occur
when thy pighan TH0assnuprthdkis lotipprt Hi2go y5¢ e &sdaylinlfiuiskingdei thgeylinder710). Once
the pll&tﬂoﬁkm@ geegf)remu&tt@dqsy%é@ réReled Mraﬁﬁgﬂﬁlﬂ oo Bbw Gl IfAMISthrough the

€ t t I
retractlongort 7?%(% as t%errlog ogg)enelwzn (Bl % g 2 ujnt he 62)& ené
retracq@e rpfeswrtt hFltJWéhrbvahdﬁtrﬁsa?rt pOﬁtaK}? Wgﬂ e UpeRitiee & e é@%méhe direction of
arrow (120w t 0 zero). On break-out this process (alternating

Sb'ﬁ%k@-gp %s 91]0§ets§) EhltZr%Qtlr%rLgrolglgéjOFégoﬁ 94(; 991% rg(!l B%Inl tﬁ)p&lrectlons of

arr ows can repeated for the set
arrowsn7l]ﬁﬁ1éc} 77&9 ISd‘WPté% untbg @feaﬂppmgdcpéeswr%w ri:aﬁh%lfongleeeeﬁgeni;lﬁn port with the
pilot pMakaving dJdpdycdd prppimdlobny zévbl t i pl e Sections of a Riser

Fod Wi &g-ofiBnts m&egfea&?naaf;@ﬁfmng %@kis%nshl@mdv% '7%?“ 8¢ 8RS tions of
riser I gure

u

arows G408 P e L R Be QPR Frstn 2B of mking up a
OveralljSiderVia insofrStens In V4 kingolf | g AH : ) 6f ag

63Dguﬁs semangh 57 ﬁﬁffmﬁlezﬂtyb@(ﬂ)v %loﬁm&ps &1 rfldklirfgtup ﬁﬂd&ﬁd{ual_]omts of ariser
section 46 where the first riser section 46 along with

the rest of the riser 40 string is supported by the

s pietiert8 571 scirimgiie elda gV of the e gemikinasipdeisgi B oppeieans (in the
the second riser section 45 hqﬁ%been pl aced on top of

the first riser section 46 showng a plurality of

riser bolts 32A-F ready to be tightened with the

spi der 50 supporting the riser 40 string and a

plurality of torque nodules 110A-F are |located in

their hone position. Figure 50 is a side view
schenatlcally indicating that the plurality of torque

- o A A PN AN —

and 10 seconds of

40.
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have extended (radially in the direction of arrow 60)
are making up the plurality of riser bolts 32A-F while

wa wInsrer string 40 is being supported by thePGpUSRINI/042691
50. Figure 51 is a side view schematically indicating

. th th | [ jt. . .
dlrecn%’,‘%%ﬁf%?%(ﬁpta erecgrrl#a 1¥er gectlgn} Esqﬁ{l?o gﬁrgynsgr segt 9%6 Wher%‘\{he fll‘ft riser section

_ riser b
46 alompyifirthg Frgt %flﬁli‘?ﬁlsﬁb‘lﬂwfé@ 1%15&]@?%@ rbaéfteuswder(%oadu ally in the
dFigec:tdo e ddsc ap Eiovwitd pf ¥ert the kdcofinier o®int4is Gas bekh pludcd on top of

the flrsq’Zsé EEQY*@n 16@@0\9‘3&"&1 Bﬁga%tyl'{)q 1r1]sé-1l Ibglt‘.s 3(2fA| 131‘%9@% ﬂ'&?’tl@n@éﬂn@(ﬂ'\%)th the spider 50

first sect i ons
S“ppo%‘é? ﬁlﬁ TFSBK/V@‘?' étb‘“% ?‘?fl t H]é“at‘j‘Fyr iciPi9h mc?fiulﬁsr Pc% b3y 6‘?*‘??‘1&‘ their home

positionji g | ifting el evator 22 after the spider 50 has been

I etehRGhada (idvith %cl%a@&hy %mgifmgatﬁz[tQNhspl?éﬁt? loFtogwe%lo'éSles 110A-F
oln

have eXtﬁCf?ﬂ-;saglﬁle% n t\év?]gltr%elonsoecaér r@garg dlk nlgrug e4%luraﬂg 0? riser bolts 32A-F
while e gipdr oiige FSisheing guoronrsrydhqspiiet He direction of arrow
68juR)s 1tihesitid el iséHemBgeat] evabeg B tephinelity SURRAk SoduRE110A-F

have cgr#lagtﬁd tﬂgmglzerulalggthp %m]%@%‘fﬂ ()ti'ﬁ;?A %Qgc} éﬁ{@ﬁe %1{1)4 3&g§gag§ng (radially

in the digestipneRd Frrp w01 e thedy. home@a%onm is a side view of the
eFeuatsosh@A thampponideng jdilvg flingses3 @t AT igtvaOn By stdoed 42 and first 46

riser Séégp{g ‘Je n%ﬁ&)@erék&ﬁpttle 1&%&&16&9{119&)&/ %5) nheﬁﬁgqtfil%lez{/g’toﬁﬁpafter the spider

ocate e 4 e spider 50 f
30 hasbgiygirgcted 21" tlb?/\igg%tﬁmsoé ﬂ‘éi%ﬁsc ?‘gal |y indicate that t he
s pigder3 50 shlagicgl b hedov omaduppoint (flrngsed 3 AT g twOn thy sccond 42 and
first 4@1@3@9@&“115]9 b%?%eﬁéd%ﬁgﬁe (ﬁl@Cth'[ZIIO’M‘E(ﬁV 535 bif the %g@llftﬁl%%leklﬁor 22 (which

su or ti ng riser g
supporYs tﬁ% lhser 4(} strmrg laé:%cgéne té E)) eé fl%n e Ptr%?z %eé?ndsrlesgi sectloq 42y after the

SPldeféﬁhaSHﬁW Iﬁgacﬁﬁdaced t he upper flange 45 on the spi der 50
f B1guSUP RO dide VRVO U tBe E6vatcs 22 spb OSR thp nyérewng)fzo b@e upper flange 45

of the ?elcg cﬂt glr grfonkh%lagﬁlorcﬁg&)t\ﬂ%ql i(e?%@%@% 119 1dérrgg f&r%%}?p%rtb%rrows 52

SChem%t@&]tbi @WC%chaW%S@rdegiﬂf‘}aﬁ glosrd tq S&Pmﬁglw Stﬁl*flgs“@é’és Agprpytigg ppper flange
45. section 42) is supported by spider 50. Figure 57 is a

p?fgﬁi%%@ﬁé N&os¥ hgwe@fofmghlem 2b Qﬁp%@mg&q wllsgétn;g Qé\bﬁhe npper flange
| S

bre

43 O“fi%seﬁﬂdd@f” 1on 32 ¢ ‘Pavg‘ngrpb%&dt (i) %ﬁﬂﬂ%lgi“%@h Fré‘%#%é??%f support.

i Aghcab e a@kqsemvlcm othdelevator athdimgrem$ved & henpiticgllyandicated by arrow
64) frd’ﬁpﬂlﬂé |u§§e-r fllRRers AR LW his@IEAB 4§2Rﬁ‘91dst@3g 40 ﬁalong with second riser
sectlon ) 1s L3 |O(%t%¢ L%/ aydls&at ed upward novenent and | ower

ment ndividual drive sockets 1010A-F for each

oF lgmé7 HoNgIseestivRge & P Blfay torgpempdyes |l h04gHdn e b qigition and set

up in thObratk N abdCakptder 50C aRadda atts@dst B d GO Wehemb @11 hiIRek extension and

retractm(olg%g ea%g%ﬂhgln%dﬁlgi TﬂJg]@le&lhll(R’!;Qr al‘?f)w! &Veglld%% Q12 ag(fallgqrfg}/cg{ed upward

or soc driver hﬁ or soc
movenggrpapddew ¢ vEReY o bipdigprg! deive sogenid 8AtHET fick ehhorodles-
Rotatiphsl&€aadsteon bolt 32 are known the di stance of verti cal

”ﬂlV&{EEéMbo@lfmeQPi ]Eotgfl%nﬁQGuIQ& cngjgﬁlf@dqg(éoun-[mesnuq{b%; @ﬂ@%osmbly the

dlrectlwro:tlfegglluturrisio rhV§r té}?,]&r sloei%]ro lh Q?ﬁélgﬁfgﬁllpé)ﬁ?o:fgﬁdgﬁ)nengages the head of
bolt 32c dAvbiupath ¢ pitchwif thh thaidgért bodtied 9orknd BB Me diFheccpd untied mgfement of bolt

32 can'b@UatinORS!. qtlslagkahc&ﬁvgﬁealbf@v&%m eNR 13D cmseamm@ b bPR&tical lifting

of .t he vert ment o
and 1owermtg mech can E 1n com matloal VBIehca gteser(l)s i3 3?0 {"l%ee cour\lNF]r ofrotatlons of bolt

e ana
32 canply) for 312e PTrR@IF PogignN he v e morenppebolaid Ptﬁmﬂt portlons can be
analyzEd GRS of(tdSstpchedboltan @y spiisdpsy chethvwegr inldese:r flives (43 and 47)
and/orl{lpaﬁgget@gg tL Welo I%J ana%g%v&eg%a%gg %}djl one enbodi ment

a rotational counter can be se to count the nunber

(and possibly the direction) g@rrevolutlons of

vertical lifting and | owering™screw 1330 (and/ or notor

1310) to calculate the vertical novenment of driver tip

or socket 1010. Because the pitch of the threads on

screw 1330 are known the di stance of vertical novenent

of bolt housing 1200 (and tip or socket 1010) can be

detern1ned ThIS dlstance of vertlcal anenent can be

. . L L A NN N




Ref erence Nuneral Description : 10 perspective view of
preferred enbodinent 20 rig 22 lifting elevator for

WO 20993352001t 40 riser 42 riser section 43 fl ang@r/ug2009/042691
floatation/insulation material for riser section 45

Frpgre efrrllbgn eezt4a6rot tl%gad c%&n(i% Can 4?1sefd|t§n9§ tztlh8 %]er %Lgﬁosmbly the

arrow ( extensi
dlrectlarr)roéiwvzlwétnﬁ 8E:‘teftt?ﬁ§hf6@ agfl FW%&S@W B0 Gad/ar Rey @60&9 Fetlate the
verticab Sroa¢ni @wo 7divar ripw 80kaanta. obecpan elle/ iy bl bathk itigedds wh derew 1330 are

known {1)19 rd?s@anl'(pgté%rﬁ&q %&Xﬁgrﬁ r@f]b:!)Q h\gﬁlﬁngc h‘2(§'(')491n§ ltllpddrrkgcket 101 0) can be

dsterjil 139V ore VTl TSRO SO pTASE gag 15 rin chanisi
1300 dvongrecicoy stdh5 6 thopdricoosmeator 157 f oot connector 160
brace 170 brace 180 brace
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190 tracks 192 track 194 track 196 track 198 track 300
base 310 top 320 bottom 330 front 331 radial tabs 332

weapezdng pins 334 connecting pins 340 rear BSOUSPODIUSI2691

system 352 gui de shaft 354 guide shaft 356 front

LIST&EEF%N@%&%I?@IF%ijESterS 358 rear plate 359

retractron a positioni ng system for base
36be Ryley aals sl phsate rapdrali s thin tegnespygrmpation:
hyedfeautd untydli nder andegtistican 3654 rod 400 wench 406
WrenChl(pOdy 410 top 4ng Qt‘i\IGQ/EQWL]'()%Q)_I‘JféI‘FG%tGm%Q(QmQQO
secondgend 452 arrows;i¢60 top opening for driver 470
bot t omeppeni ng for driikag ed8Qorapetiy Ng for cylinder

pi vot Bdd 490 openi ngbélor vertical I|ifting and

| oweri A screw 498 borierf or, reacti on bar 500 reaction
bar 51Q3fi rst end 5203%&‘?5?16“ end 590 hi gh torque
driver ange

floatation/insulation material for riser section

45 upper flange

46 riser section

47 flange

48 projection of cylinder
49 gap

50 spider

52 arrow (extension)
54 arrow (retraction)
60 arrow

62 arrow

64 arrow

66 arrow

68 arrow

70 arrow

80 control panel/hydraulic fluid source
100 wrench system
110 wrench

140 sliding housing
142 top

144 bottom

146 front

148 rear

150 side wall

152 side wall

154 foot connector
155 foot connector
156 foot connector
157 foot connector
160 brace

170 brace

180 brace

190 tracks

192 track

194 track

196 track

198 track

300 base

310 top

320 bottom

330 front

331 radial tabs

332 connecting pins
334 connecting pins
340 rear

350 guide system
352 guide shaft

354 guide shaft

356 front plate
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60

600 drive gear 610 plurality of angular teeth 620
opening in drive gear for drive pin 700 reciprocating

w@iopmskee1 702 arrows 706 arrows 708 arrows 710PClHUS2009042691

712 first interior wall 713 extension port 714 second
interi wal | 715 retr rt 720 cylinder yoke
722 prgg%ure port 7305%91lSIO 8B$ i pi vot pin 734 pivot
pin 74Qs5¢i ston 750 plﬁﬁgawﬁq@ugég tip for piston rod
770 arp@w 772 arrow 7@dkitanin@aysteiBfopbmwet 800 fir st
drive E@hte 810 secondwﬁmﬂmeﬂpﬁaﬂed8B®ndr|ve pl at e
ext ensfdh 825 spacer 830 bore in first drive plate for
drive r 840 bore |hW§@E%ﬁH“ﬁF2W8pBFﬁte for drive
gear 8 bore in flrsﬁmgéﬁve plate for piston rod tip
852 boyg i n second driy&cpbake for piston rod tip 860
bore imdirst drive plopte for drive pawl 870 bore in
second4drive pl ate fobotdm ve paw 880 first bushing
881 opé#Hl ng 882 seconﬂmb@@hlng 883 openi ng884

pluralﬁ of connecto?%O@bﬁ'drlve paw 910 pivot tlps
for drijye pawl 920 drfW%mp sing nember (e.g.

op opening for 5RRL

spri ng§ bottom opening for driver
480 opening for cylinder pivot rod
490 opening for vertical lifting and lowering screw
498 bore for reaction bar
500 reaction bar
510 first end
520 second end
590 high torque driver
600 drive gear
610 plurality of angular teeth
620 opening in drive gear for drive pin
700 reciprocating cylinder
702 arrows
706 arrows
708 arrows
710 cylinder
712 first interior wall
713 extension port
714 second interior wall
715 retraction port
720 cylinder yoke
722 pressure port
730 opening for pivot pin
734 pivot pin
740 piston
750 piston rod
760 tip for piston rod
770 arrow
772 arrow
774 arrow
778 pivot
800 first drive plate
810 second drive plate
820 drive plate extension
825 spacer
830 bore in first drive plate for drive gear
840 bore in second drive plate for drive gear
850 bore in first drive plate for piston rod tip
852 bore in second drive plate for piston rod tip
860 bore in first drive plate for drive pawl
870 bore in second drive plate for drive pawl
880 first bushing
881 opening
882 second bushing
883 opening
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1000 driver 1010 driver tip 1012 axis of rotation 1020
openi ng for head of bolt 1030 depth of openi ng 1040
walzioyess2ehaft 1042 first end 1044 second end 1REBUS005612691
sectional shape 1050 high speed connection area 1052
pl ural i of teeth for, hi onnector 1200 high
speedlég%/torque dri &E&” @6 an%%?%1220 belt 1222
tensi onjpul | eys 1230 BRUSipRGriddLpdiir st end 1234
secondoEnd 1236 top 1238 faet biosingladbed peni spgndspr
verti cd®00ifting and Howering screw 1242 threaded area
for vetfilcal lifting QW@TP@merlng screw 1250 plurality
of tra 1252 track Tﬁ%ﬂlﬂ?/ ¥k, 1256 track 1258 track
1300 vef,i cal I|ft|ngd%fnlg 0 Og mechani sm 1310
not or 130 verti cal &*ggﬂan | owering screw 1332
arrow 1834 arrow 1350fihet@ht sensor 1360 novi ng
i ndi cat@ for sensor 1370 aépth to known
or|g|nﬂ@%Wel/standardcwﬂﬂ@ﬁ@eﬂéWmhlft|ng mechani sm
1402 aff@w 1404 arrovvhlﬁ foef FRRPRigReist k 1420 pl ate

1ty of teeth igh spee connec or

1200 hlgh speed/low torque driver

1210 motor

1220 belt

1222 tension pulleys

1230 housing

1232 first end

1234 second end

1236 top

1238 bottom

1240 opening for vertical lifting and lowering screw
1242 threaded area for vertical lifting and lowering screw
1250 plurality of tracks

1252 track

1254 track

1256 track

1258 track

1300 vertical lifting and lowering mechanism
1310 motor

1330 vertical lifting and lowering screw

1332 arrow

1334 arrow

1350 height sensor

1360 moving indicator for sensor

1370 depth to known origin/level/standard
1400 screw lifting mechanism

1402 arrow

1404 arrow

1410 lifting fork

1420 plate

1430 track

1432 track

1440 driving hydraulic cylinder and piston or pair of driving

cylinders and pistons

Itwill be understood that each of the elements described above, or two or more together may also
find a useful application in other types of methods differing from the type described above. Without
further analysis, the foregoing will so fully reveal the gist of the present invention that others can, by
applying current knowledge, readily adapt it for various applications without omitting features that, from
the standpoint of prior art, fairly constitute essential characteristics of the generic or specific aspects of
this invention set forth in the appended claims. The foregoing embodiments are presented by way of

example only; the scope of the present invention is to be limited only by the following claims.
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1430 track 1432 track 1440 driving hydraulic cylinder
and piston or pair of driving cylinders and pistons It
wawrdob/1seounder st ood that each of the el ements REBUSI0DEWH2691

above, or two or nore together may also find a useful

CLAH\quI ication in other types of nmethods differing from
pe descri bed above. Wthout further analysis,

t he Af“df“@@ﬂ?%@“wqollt o8 gutfigraps Viceshesaptert s igfadinegr rqn@ing a plurality
of threpded S@NMbr dulRMbErObn & Hat, it dyees coapisiky appl yi ng current

Kpow sdoigy of GREL Lt){mﬁgaa%h t!oiqﬁé Qﬁtlo\ﬁ%élm appl i cations

W thout omttin g fromthe standgmnt of
prior HrVrepgite Vh%td‘?fé‘tdﬁftffté’m%%%‘%}ﬂtefl%l?"“é‘}?éﬁ&%? Picdgqdeg the first
ofnd fretiqgerfigreibedyor speci fic aspects of this invention

set f 0(11:)*3 hig’ﬂ tJrH‘@e V@f%@ﬁ&gtl\@lyaﬂoﬂf&ctea-tthJd}fV@ gQidng rotating a threaded

ar rese only; the

E‘qg)or nglrfmf:rﬁber ar eié)rét rf)tap %){a%/ Vr\ﬁgr q} %h %rq C?Tldftloa onl y
by the (ifin 11)\@W|rq~pg wegngh wya@ﬁw Nl@npcte_d to\he dl‘.lmﬂlgaﬁé@‘ rotating the threaded
Mubit br DAl henfer BUL sdcohdlHRatOh ANGEdSUGLICMNHiDler todGioadiIshtg than the
Of ot n{;{%ﬂﬁ\ég&g oﬁhQLgL ‘a)lrétﬁxxzrglrcht hreaded bolt °r ”Ut

system conpri si n%
pl ur al fity2 éerizosiey a%msoelangu%?féam@aéﬁ POYRE sdt“é(F |h69rﬁ1 in a generally
| h@lzdataingrectfdn) a wrench body that includes first and
second(‘g QQIe@@z{ltprn&mngﬂthﬁngﬁ on ﬁlobﬁg%e%vg n(%d ﬂ £ gg'nel%ng vertical
rti.on of the (ri) hi gh torque w ench

g‘éercgi"f vel y connect ed to t he drive head for rotating a

t v eaded dordssuorediitd tietrdoees the plarafifyrod torquetsatipnald

S R@@%Mﬂ&ﬁha@-cdﬂkrgﬁ ‘tﬂe%ﬁﬂzﬂﬁy Sandhd deLidns, (n'cluli])ng @ﬂelh%\ﬂtorque wrenches,
ue V\/fen g é con eCte

the 10V\f t8rq(1:1 hes (%he hﬁgz%nﬁ mB mlecf‘ amlsm ?%ﬁéf{ﬁl[gl(éa pos]%tlomng ?‘nechamsms
such thgpthe ﬁbi'“ﬂ]@t ﬁtdrlﬁﬁanad %m@éﬁnﬁmlcv epgrga their gtverctiv opdt dr gpghembers.
speed lIHca;ﬂlpEd'i’ed wehat dyesa :of &ﬂﬁﬁdw@éreﬁl Bie tdr@htatiOsqadially spaced
C. 0 C
about Mlsclmen{!}d t sY)) dStal%\(l)Es %;ﬁl&l%qgo%slgl%é%lﬁg kth lr&&ﬁﬁ% ll}g{]Hr zlpp rIlechers
direct | Bw,mpcwd Arepelh tysem of sy |V6ﬁf%thﬁé’éﬂ¥%‘f?idé“ﬁ?‘fcbﬂs installed on
a drillin@yig ngmikk@p dplwadithefade jpinasegdmer al |y verti cal

dh rect rrgplmpm)ed @r&m}@@mqff RSP SHkZE6. frﬁﬂ%bxd:dtwhéwtch is installed on
t he {) urallt¥]IJJ torque stations; and (c)

(
a Spldeé 85? ?bePP%"r‘g oa<e spAPPHIY $THECTIPIDT ATy of tor que
stat i ofibs impnoiedigiamgh tyhemhif ghint brdueinghenmitelsr it drebdtgwontroller.
t er queTH¢ BipsHeSs wretnbles;la@ﬁﬂ &@mnah vmaselnt O B a1 8@ pRFY.

a d t h%]{‘l ;%&%AV%?WI‘G?IO%S@’ % m Of Cglflil %pemsﬁ & COIllf.II'OPGI' is %]ﬁmog control.

pIuraI| a ‘aneous y
r 8spect he/mnsgyicd Wmﬂcmmstemﬁs@#%l wpherei pash |h rtw'eedwrench includes a
body, WieN Gidrey Rt @@k aGdcdbdolthe Mmcelbﬂdﬁlth@ &0 Gt ehasib@tal (PG with an
extend@‘lglg ﬁsﬂq(l)cﬁtlhll&fo t@%ggrl‘?ﬁh&y& uI%elci!hEE ﬁt(ﬁgﬁje ctoncﬁué{ £8r rogation.
fions’ si rru t anequs % heir respective bolt
oP nut Th%‘f?@@t"édW@“Ch‘FWée“Fﬁﬁﬁ avédVWéW&W%WE%WWWWﬁM1°W-
torque II,uldVdﬂ]@ErEﬂomr}t thetot thprgvtedthyirerdbad wdérngévakdr@c comli@gon and at a second
rotatloq{ll eh Bt & htglhtl ef%lﬁ%oﬁb@sp@ecﬁh%tﬂé fotta)ﬁo@zfl sﬂe'e@%ﬁt théjlhgﬂ -torque wrench
lonsd he i nmproved wench system of claiml,
mtates\me BERdhe i mproved wench is installed on a spider
ofl0.a di'h¢imipragyed Wignehey sk ef clgpm 8, vileerth¢ oy tay§ueprgtgrymotor is operably
connedt&l tBthcSBiCE h&ﬂ&nthabeﬂ_he i npr oved wrench system of claim
T%emeﬁ“ﬁ%l\r; é)fzpqu \g:v%g%]hrso ste é)tr‘ﬁl%l%nalcivgerem iach%o [ﬂttorque W]ﬁnchQas a torque
range et ?b@I“‘I P 1§ @Séfé%ﬁﬂﬁut er. 7. The inproved w ench
syst emrad m@hazlemwﬂe,ncmﬂéﬁlom clhiel 1C @Rérkid lehd@Now -Sorguem@A®th@s a torque
£ANLEQk 0 t(Bivodi¥Bo kMRE MED i ench system of claim1,
ranee V\ﬁgr el n0 teoaac0 hi % y tor qtugluvvr ench includes a body, and a
hydraul i c cylinder attached to, the wench body, the
cylinder having a piston w th™an
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ext endabl e push rod that rotates the drive head under
the high-torque condition for rotation. 9. The
WO pgop/eset w ench system of claim1, wherein eaRtiI/Usang/042691

torque vvrench includes a lowmorque fluid driven rotary

Co%glrt tfge 11m I‘O teé‘gv?encl!i h%céﬁlral }/g]thgtg]?gl}]gn‘g%rg&dm? IS sgmquegr respectlve
drive '%ia‘iﬂ?ld@ﬁ’éﬁfthFlbfeélfeiCB‘ﬁ’aleé‘ﬁé‘éeoWPﬁﬁ?Pst he rotati onal speed

t hat t ke hhghvddowepieh wr erigim Botvates thheigh-dow@e veddhes drive their
re specgr\oe' dI‘l-CQ ﬁedd%t %Qﬂen%s%@cqne ﬁ&ﬁ tt@r[{l‘l Jon&h@ls% l%ast M%@dl&ho‘hh e

low torque ro .S op erabl connected tQ the
diive RBRURIPYH “ére‘bcé‘l ¢f clgimgl, "T‘Wée“? ﬁifﬂ*o'%?élao‘lkﬁlé’ﬁélﬂonmg mechanism
includssyadtoesmodlidgdiaremndctedihebeien each hi gh-torque wench has

al@ Or qQufe [nﬂﬂ%d%h&%ﬁ 2RAuUE I§O\Qhefr$m ellclﬁshor@(fnt;l%gti&nn Hechanism

1ncludT:S a?lef'lsqlgnel(jl\llneear ‘t;tealrmghvgl 1csl>/s§1flﬁ)m¥](ﬁonn?ctsaghg¥1?ul§ quE%J noe?g

about E@@H@toved Wrsnahfof ¢laimgiew hieBein cphlehoupipg inelades wplaradity oppushings,
the bagli@dileOat 1@ kLTl 5 thOMsKiREGURbDIAR &t ®PhdutlidAGiohe shaft.
I‘ ¢S peCtFL #rlpg({\}eyglrqulggtscla%ﬁrlb [I]rﬂae!;e&eéam p&8 Ql%%zlés ﬁalur?lity of shafts and

| owt orque cond oved wen
the plugglity pf bgshiggseidably qcopeechip g rtlwleméf Wrknches drive their
r especthy enovcd evibedds othinn i IGgviiched each @®p@oitdl \pesitioning mechanism
1nclud&I ag(n/dtagﬁgyﬁm&(QQQ& Llstgﬁ]ﬁse%tto Llﬁl@%ﬁe @%@ctfv@\ﬁgﬁswg rgllatlve]é ‘the respective
he i npr oved wrench claim 1, wherein each
base. hor| zont al positioni ng mechani sm i ncl udes a housi ng
sk9.dabl'ye igpmyetvedcht o clainph séercih@achTagicalppriganed myckagsm includes
a hous@i sﬁdlaalyreoilf&ctembesta each hori zont al positioni ng
one near

n?fdggiﬂ? r?m.grﬂo%gc\iv%an hﬁ)tfcl 0322?\?{1 erfi:m eaf;]hvertb P%%{lir?rgg nﬁ%lhamsm includes
a motoy mmffﬁve'al cowneprehtodfiack inginempsr, aW?e?lgﬂfka@a@ﬁnh%u@p figfively connected

to its rbspedtiillRGusmgpl ural i ty of bushings, the base includes at

| E?St QFeelm}ho%f 5 Wre@lﬁlg?ttcﬁ?rigy% FL-Q?‘ ea%lln hoqlgﬁk yncﬁlg%r;aqﬁl%aéeg area, and

the JaCElFl&fnﬁ’inR"F inGhidet aeﬁchWeVélesfP “Bﬁé%ablmewa%%e driggraggaiof {pe gpusing to raise
and logkbrahd Ipusinglreldiiec plthr lsé.t y of bushi ngs slidably connect

t @3 t he ! f,advikd Yrfn &Qﬁﬁrhs whePkin J;l@ﬁetoh{w gt@mqneqﬁ&@wer@éal height
aim 15 wherei n each ?hﬁ ont a osli oni ng}amsc ani sm

Sens"fwﬂ*é‘ihdlbf’&“f%s RYgP AR EReyr | EYeféhtagﬁﬁ%efté‘ﬁ SHEEY to slide
t A& r eSpheotirvedhousingl ¢lamat.i wierdip cacheomes plaigdn peludes a reaction
memb&A8R e’ -rcalliéh MBRFQVIEApMEIRN félslnn@&e&Imaitmelpecwtheﬁ&izem@la}gdamonmg

mechani sm&a?cjal eDscl)ﬂc’é te!ngrrgl ?onzon%lad?reaméllfpo%!%.ﬁwltﬁ its res%ec%]\af: cnrg/e heaﬁl

connecte
of3-cl all gqprmé reiErrhed ctizipel. 1 whezgdin B@@ tpq‘q@msﬁgon 1ncludes a reaction
memb G @4th S Bitib 41 66 5itth@ s g @n cOin B copes iatrbspedty c GonrmeatetiotOn agenerally
vertical ﬁ‘&é‘ah&gregﬁ@t%rws &Eé%u%%lﬂcnlo@&h}n@& menber is operativel y

connecte espective housin 22. The inprove

weench TBFimeroypdyvesych ‘\Rﬂé%]i wh@&eﬁ“ﬁg%qeﬁatwe?lw&één @étendable and
retractith¢ edd gdngafodawhanid it theeyjtadkd evgdinemieh bolniftingltesk @n setriealty move
the bM!O%lEmﬁsef@%ptll\bé (ﬁﬂg‘ﬂga%sls Eﬁ&hédhﬁqwgfén@%@@olpgntérb@ freely spinning

housing to raise and |ower the housing relative to the
condiyise  23. The inproved wrench of claim1, wherein each

t 8F.que The atorond ivnak i diedaim dpewhirgalcadheioly Mifting vk e ludlas © hydraulic
cyhndmg Bis&R opehbly Q&Lneﬁ@d/mghftﬁg &R Em e ofaite Jiigh causing each bolt

lifting {or cI:de re?au%cg% 1Jts res ec%ve dr Ve%sldnpr oved wrench of claim
P station includes a reaction

néﬁbérmetwf @ﬁéﬁ‘g P@a@ﬁqréﬁmﬁﬁﬁﬁérﬂgi gongpising Hheyfolbsrimeritred

t @) biosidirgSipaatlity ef ket zoMindl ca@0siqut @midAgndeizani sm and
noves

its re gae\grtelg(%gg Ogafhillt){ncﬂ.gg%grgtq]:l@ € (ﬂJd & drrg({\}lé %‘%ﬁ%gﬁ on the first
claim1, wherein each torque s 7atl on includes a

reacti on nenber, and each verii’Cal positioning

mechani sm causes its respective drive head to nove in

a generally
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vertical direction relative to its respective reaction

menber. 26. The inproved wench of claim1, wherein
we@2amkv13eogue station includes an extendabl e aneCT/US2009/042691

retractable bolt lifting fork, wherein in the extended

conditi Qnegaghypolt lifting fork can vertically nove

g(ﬂ%%FQOfﬁl%ﬁd%h its respective drive head is

at t ach&d 2ihightdigueavrerth op e sty connspied foghedrive bgadyfor rotating a threaded

S polnmnemniger aOoNfitst ro@tionalspeedin@er atpgtovepe wsminoh; of cl ai m

26, wh [1?&! 15w ﬁ‘)a(ﬁlta Wbé-l)llclt C#eka“tﬁvél{}‘&nﬁ@&éﬁ t(s ﬂﬂghrll{gﬁgadebr rotatlng the threaded

draulic cylin conn
ﬁ‘é“ YT #Hg 5?08?‘16 Otaf’r%t%ﬁ?é?f‘tthaéfs aﬂ“ﬁéefﬁ‘i’%‘f%‘ﬁl SB‘Efdéﬁaﬁ 6“3 é‘ﬁ%f‘r‘f“al speed
bofmeh@hunmg\m@mk to slide relative to its respective
drive NepshodBntalpb@idAaE Qfchimich NG HE iRy e SBHve SbAd MG generally

rising the follow ng steps: (a)
pE%V” ?ﬁggglprgﬁallty of torque stations, each torque

st at i of¥) rrveltigdiragtionins) meghgyish foh Movidy thetsive hesdlinigigeperally vertical

f uk&tiomnd second end portions, and a drive head on the

Wlkbéﬁl;oﬁl p ga(r)srg.wcg Qﬁ pqgs(s:&g%gde g? ggdr d(‘lk’ %th% &)mrzgny totorg%f% stations including
the highyfosquenyyreachen rlé‘éio‘é'a“‘b &ffmh@énb@rzoatel Bosftiopigg IP@P%W%%"F] 4pd vertical
positichppgecchundter; adhi gh-t orque condition; (iii) a | ow

t R:r) gféeldMg%anm@lglet{thcbﬁ{ﬁ)hs%h@&ﬂ@ﬁ&%ﬁ%r(ﬁg sttgtlﬂ)els qﬁéhy (fhﬁcalqgh torque

for rotatin r t. e se
wrenchegthi PFAYAYSS é‘écg‘esr So’il?n’ﬁ MisgRuPe P“B‘E'%W‘B%é?d tﬁb?éeé‘d‘alposmomng
mechatisasn t he rotational speed of the high torque wench;
([(MdudohRE b 2N k@hg POS BlliRNHHG PRERANLSMF QfindMMENEg marahty of
- qﬂ'%%ecmnd in a generally horizontal direction; and
JOmB NPa°VEMti cal positioning mechani smfor noving the
df9) plecihg aidaddiiiopal gieriepadion gboye theirigetlstridi radditipend risqr pgction including a
plurah@rdwlisaitmgadad satheebedf, pressurized fluid for driving

gfth@ Mt]%'ll!:r C us?rrg tf Oé’lvﬂgilﬁt? %% (ﬂ‘we%nasds Itone%l:ﬁ'lﬂig 0‘1@ gf tFé }gnrahty of riser

ue wen que wrenches zon
ﬂ“““ﬁh%ﬂ@? eﬁg nechanlsns and vertical positioning
mew hhanesivHer carsthg élre)phmlmy/d fdiincheadscosptordoivh érirtdgictively engaged riser

thread&plﬂ)tltr rﬁ)f!n?o e];sh@hfg‘lalﬂ r (ﬁJnlnE YheQEmtdgcvg lﬂﬁ)cg‘sts attnl: %Qﬁectnler}ﬁ MH)&Q 10W torque
tor ue wren the I'ow torque w enches,

Wm“dﬁﬁPF?B%f§FI%B?IFVHW6%&‘ﬁechanlsns and the vertica
pogiaftiraninagrumedhvantashret th¢ duradiopgforsti tgaded b8 erembers beigg torqued
down @R d@s&a Itdrllﬂeng thd Igsp@&w@iyae&lfgé%emlgﬁ Requcive&lch&t i ng
I Fg he conh%ller cgu& Qherip %’raht?/ o*c?nve'ﬁeatdst cﬂseﬁ%%e ﬁ}ec urathy df rl(set)threaded

an a ser sec
bolt msrtﬂ?eir&h gnd raendding eleraince fog @pothes sectigrofirises to bs ﬁgdealpm t!we allsqrtssvmg and
ofj) rwseig thhrieacadg bolstndaoiar Siew fe}tidnh@ ric@nid © h&lk up to the riser
causing the plurality of drive heads to each engage
one of the plurality of riser threaded bolt nenbers;
(g} t h%h%ﬁtﬂe%wi ‘éarlmczéué’Pfﬁ@mt“h%epﬁl iy drquel “prarefiepsped until the riser
string Readsctbdtosipiailhchdwcateheh rhersestiect | vel y engaged ri ser

t by eadeq. QQMd Jrenhess thgfars% Ay lgyérfoﬁgeé my SRE Qe PR completed

e. resp e
for ea‘%r gﬁ‘é t‘i’ﬁ’éah(%?ﬁﬂsﬁrg‘ ﬁ‘L"F:f’O'l’ Eﬁ'g‘g%ﬁ P'saepa&rcu émr?é ?fgg"“ (h)
aft-er Bbei mghapefivlagodf, wheeahingfep {'¢iethplcontmllptiya gfmpuites.er
t by eadegl Rohbd SREBRNS, PRIrOE it Qe dndWRoND adoda&hNEEbntrols all
torque by the respectively engaged high torque
wrenches; (i) the controller causing the plurality of
dé¥-ve ﬁb@ﬂgth(tdoofd]ag@ ﬁ@ a\@]éretnp[@ stm r dhg (toytr@l]ier gsirgate from the plurality
of tordubiktexadled bolt nmenbers, and providing clearance for
apothen, SaehiP O 8 S8erd Pin ey TPAR 1R U8 foh SEL providea.
string; and oweri ng t riser string a dist ance
so that a neM/sect|on of rlsenﬂfan be made up to the
ri ser

string.

items.
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string. 29. The nethod of claim 28, wherein in steps

"a" through "j" are repeated until the riser string is
wepezed to a wel |l head | ocated on t he sea f|ROr/USZ09/042691

The nethod of claim 28, wherein step "h" is perforned

y a Yo S l.eted.f.or ea
?%,Ir al | ffhe mef?ngcr??fsce}%mt §h8? évglgréa i SF ne%garsgrbgque sba%ons are provided.

partlcular riser section. 31. The nmethod of claim 28,

WREr ei Mhd MetBéeEr cladh 28 tWterdiftstep 4 et 1dag Saorq@giutioRy are Bidvided.

TE‘? rreﬁ“h@t‘ﬁetgr)d 911 cfl‘elnqb%swhe\AQt?{ gte@ d L Flg %Jr&d% sta(t:tons atrp}?rowded which are

ontroller autona iI controls aI

radla”i‘ré‘taﬁ%?oapé‘f‘ el 311%02‘8%%%&?@?%8 TSt Ele t he
c@htroﬂhethehﬁEhthSﬁﬂmnmthewprﬂmamuﬁﬂwgmnuﬂyqb@mﬁmfmhdboh

mcmb&tggggﬁ@mmgégy;@egﬂethod of claim 28, wherein in step
provi.ded. 3

"3-1% hat L metfn ﬁofclilgq%\?mﬁ%r%% ﬂl(l)l‘g]n% ste gh a.wa.rm%ﬁ s1%na151%1%1ac£3 1f one or more
of the plgratjtyeof §tre@tdF<blr@t ratr@erfraewocﬂ etthuesee)wq‘t@ehm@@h@doraﬂe- claim
280. Wheh&inBthddlofSta@f 28 avheRin He@RSindRlutifd Qe r3thatdtanSalap®d of the

plurahB/r q? d%geelgeads 1Z Slo%rg%hmuqr%gatlgial géeg%emé %\%\ﬁluvyjh’]%; gll c{tllve gea%% ﬁtpstep g.”

lons are are ra
s 6acedT5‘bl§Ftt‘°q H ckpoat: “élerealedg*fléesttm dr BrEttiongserge ogthe plurallty of
drive Iﬁ:ad’sﬁi @ow 3 @han Thesotaedradgheals o€lhaphnadid, ofwhies Bdatls inRtegt'ep
4§ac hTQJ mtatngd Hc%rﬁlﬁ tvyhepefm {hla ﬁﬁf‘d frokl/r@@\g?cq pQJt&mﬂﬁMuﬁng both
are sinultaneously engage "“The method of clai m
steps "88a4\fler ei n during step ' “he a marnlng signal is nade
i #3.0neThe mpthpdofoflainie. pherrialduting adp tehitleadddofslad tertical positioning

mecham@lﬂp @t[e%lpafoaoﬁé}tthetllot%ﬂ)'éagle qg‘ﬁ@heta@ al DBtcdRSdr HRM (fQlodMGard rate of the
wherei n before and during

reSpeCt“te yen tgmg(feﬁ °F St robﬁ %uﬁledé’g of the plurality of
df4- vé b fbreakipp e ristraning ey s eoropiaingdhyeledevipg steps:
t he ﬁfbl(\jddl[r@ al ghyfal@f oflioiqve sti@md SaditoRueRatiog. 1n011411ng The
met ho i r
fotati g %%é’gé%ﬁtt RGN Aok 18 B Ffcnl apl D pead on he s
sP%W@F“Ph%Hth®’rotatlonal speeds of the plurality of
dri ve hsadghitarqetvepnch@perath2ly chiecwe tohdrot helddormvtding a threaded

V\’G&{ﬁktﬁbetrla@d éttttbgtltdapwetdsun%w ttﬁﬁiﬁé@rqﬁa%aﬁﬁkhc ally
duri ng bot steps "

ST T e L R e e
pbsi i g ssrentrantiombspatdteniye higherlrgwemalkshail than the rotational speed

resgeg&huemgwhgehhead at a rate faster than the

?TIOEVH\E\Q?E %elr %orlzobtral PO 1tloﬂtlenségt§gcﬁ1[ﬁt\{srerrne[f(ﬁse£V1t h e edg Ve head 1n a generally

r harizentgh diiepigpnf #dm a ri g, conprising the fO||OMAng

st eps: (W) a)epicQpbdiidhghgan @hitial ok Yhoohhg tiRrdgisie hGitiad 4 @rSsally vertical

eqs tIOI]prque station including: (i) a wench body that

i nc es first and second end portions, and a driv
h&d@roghingfeoricr ekPrresnyizpd it &1 datms the PHBHIY oftpraye %tatr?tlgﬁcludmg

the higlorqgue weedied) lopapatd wetnghsohmeobedpdstioning iechmasniseadd vertical

mmﬁmhg,nﬁgﬁgkh@gma threaded bolt menber at a first
ue condi ti.o

rotati ona
?‘15 8w dHtg&dg t\‘ﬁ?lé’htgﬁ CB‘B@ F‘t Eg‘érla@tyc? RHEE PR e d““t“t?é“gcﬂ"t ‘%)%h forque
wrenclpedll Pyrtorpot vaenahgs. thdotizenhehetionot merhamives. aud thavge@bprditioning
medmﬁ@&ational speed that is a higher rotational speed

Pd{jl upgoth ! gglg'etr st?ng'on a Qrel?m%]n%or p1§f0 qpe rise grln%clu&]rég %ﬁg}lumhty of

zontal “posit hant sm T
ﬂmﬁs@ﬁﬁ?éeh@aﬂ in a generaIIy horlzontal di rection; and
() tha cviafollbCahsifQaBd flinahty PgdiveGhan kGl @igagsnt BthE fl@rality of riser

threadH lo¥Gndd@ad. in a generally vertical direction;

-49.
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(b) providing a source of pressurized fluid for
driving the plurality of torque stations including the
wh2mkvisesgue w enches, | ow torque w enches, hoPGTOSM089/042691

positioning mechani snms, and verti cal positioning

g@‘ﬁ a mﬁr cauinllﬁg ae‘a%:h Q{t \él 9\'{62%21(%&8%%%% Igl(l)tr%sell‘ re%) %tlvaly engaged riser
thfeadfdrilé)ltﬁlilf‘grn’ef orque wr enches the | ow torque w enches, t he

ha iczcng ale ppogity botiva gemcoh;amiug fis:;ir respeketiv ki@ evegdd Iﬁsai threaded bolt
memeQS(x}htefegln hﬂ%g%&%%p%cess§ ﬁ{-): re%HfRQQer ﬁlklpgad%r 'IJWQ'SFqug' R)vrrén@ﬂis turning

drilling rig or form the riser string

the‘”‘isﬂicfl UOTHG "52951 ural ity of joints of riser sections; (e)

t te ttoopttrodied ensigatbisplmglity ke diplceals td discogagd ficpairfigadsistrghreaded
bolt mEAEs, 8 gadid @leﬁﬁnc'é B& 2R cherabdiiby oplﬁsef oS malif LR AR iser string;

?> remo ndsr’e 1e%)1n elS Corl]rtltrsocltllor?[)ft aHsSelr nt eacg] of the

dr'i V& i’i 2AK°DBU ei’? “riespectVel’y” engaged

r Uté‘ﬂsntgl“iih@aét‘édtf@élatdlsrm%éﬂr thay yheve Heps i 4igt sebinshypabioken out out,
remov&f aflf deiRvdieads to spin up their respectively engaged

SS’er tfpgiggtqfcﬁ fbcq)au% 4 \mgc!u?h gt“ 8l foué:H i glrgr eeﬁedslpnltilﬂthe entire
process e respective dw't or que

riser S'iiifl%ridﬁé%veti Ei‘?‘hfei‘i’gwcdhei rr espect i ve di‘l ve heads; (h) t he

cont r olThenectbaudichgn ﬂ‘h@vhpﬂelﬂs&lpl ‘tyis pérfcdmbd/cﬁlli‘]ﬁ‘&d&e}i ‘@ is completed

for eacq|0§ ﬁl@%ﬁlgﬁlt}t qu‘lspll tlechleldthlt 91 m[)ér§ g{ a ﬂahtfc%@‘jﬁg:r 1(§n
nenber s 0 cl ear ance r anohher section

of” ri sepe ‘i“i‘)t %‘E frfgaé“é g""tebemc Re©Pi %e © SPHTOMES S § pgmputer.

r éfrovi e apdtiod eftaldievitngheacin irseep editht cogeeliar awropftichfyecontrols all
hydralﬂﬂc@@rﬁp(ﬁl@ﬁtgng and (j) raising the riser st ri ng a

br%::(:ﬂ&:ﬁ S(ca)th('): oq"c},alemn%v\évén[a}elsnelr iJF}g‘I{cP}tlelgS/(g)C rol 1s rel.tﬁote ?rm%q he&;lurahty
of torqye statiogp-m 44, vvher ein in steps "a" through "j " are

r epeat ege tethdd offchim @Mtwiceid inSRP “Stdt 1ag 3itsrqiiiméRCarapdvided.

r §£ ri e\fﬁéj Ftﬁ@d ot:ra%m]rrﬁlt tl/?geﬁ)lfmg g 5“ ﬁ‘ieasw%rﬁsgta?&gsp € $r0V1ded

i's orne
eg%h of %lﬁ%th?fi Wéﬁﬂpf@ vgrerein g@per ¢ i”iraé}fd%é YOV S HeREF rovided.
of3.a pah¢ nctibdst ddisdn, g@ctin 0rstepd?” 6 Theuernmtihodrofrociial which are

radlauégpacyiha%a@mbbn 6§td@£ree ﬁcmmknsab%QMJlniel er Is a corrputer
u ttgtﬁdﬁ%i % e dh ?tgt tris g ded bolt
cont r ol MePeBeft Ykt & i“fq{?fe@olﬂfi%i% A of fRe Uity @ riset Yireaded bo

memb@roﬁrpomemr@ousmenga’m nmet hod of claim 44, wherein in
stssep @he mbdi&d QN Ak |vﬂferehr§berf&5rpct:19 W QR iEDEh REHI ek d e made to

ation thod of claim 44,
conflrr\rll\ﬁgroger el h§}o eacg %the rltser threa%f:crrgo membue stations are

PPOVI déige mohod thlémn%?t nwbecivh W@inaigrﬁgzml is e i feoin ot nppra g felyy plurality
of threadtd balt me@a&t ad nbOkt g psimdighons are provi ded. 52. The

m?; hOdTﬁ)J mgtL(?d Jpcﬂiélin 4){%\% J%ékoq%%td%@h;gaslr}r%}ale” C]ijg @c?&tio?al sFﬁed of the

tor%ue stations are provi
pluraligyof dypeheasys plawerthay thgpotagonal sngeds of themlgHiy ol WivpPeads Hester &~
whi.ch ahemeiddd afl dlyimsppacedciaparitg itep ‘@ out o6 Godegitieetorque stations
trans1doﬂgl ﬁff'ﬁ@ &tﬁl@ l’otzt\x@erp‘oeri%] cﬁrvei‘rr’éy thg-n)e?v Q‘F(f Q%en@ﬁ aﬁ:d l?elu{y cﬁ'iqmn by the
b htvvherein In step each of the plurality of riser
igh (et gl bol t nenber s are simultaneously engaged. 55.
The nethodethdd ef diim44yvhatiedeiing ef @7 eac péhe'phitality of drive heads

move idaidiefildiu@ hnd}ioilgmaighoﬁéﬁ@n AeBifiTBEE-0h @1 HORThM Am REIARhorizontal
stop, ag(gveq al moverrﬁantc S 11%mtecf tglethg Iéegpeerci\:/\x]eq{ireac%g rlser%l Itt menber s.

war ni ng si gnal
i 60-raddht me@pEobtlaimpidenbirein festp (i aVlFein wh toFfug aien includes an
extendbiglk bndvezenb & balt Efth@tfordl wigrddt @pRY exh@i@htbondiBoh cadhilt lifting fork can

Verticaﬂﬁmgga %folt ‘Pol .im ﬁs‘l'rt-sgwsg Qﬁ% FQQJ R ra@acﬁ&pin %reivag tl&tbgﬂ erllltgrlé a freely
t of the

e rotational spee
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plurality of drive heads is slower than the rotationa
speeds of the plurality of drive heads in step "g."

wGA09/Tse0rret hod of claim 44, wherein during stBEI/USEN/042691
one or nore of the torque stations transition a

spmmlpg con t101¥ %n(? f P}ér!ﬂ%%‘b estt Wegneal%ﬁ Ithe%deqrrﬁgrenﬁltgﬁteﬁs aq"ree (S)pm mode and is

Wr enc

lifted ‘W’Oé‘ﬁéﬁthe ggendrie anfge s kﬁ"fboglhétl%f%&s wher ei n dur | ng
sbep " fhec eabdl d@tlainhet, phetsiakich yydd ofdrchivent e aldlisoll@B\empleted in less

than 368P%foni€r tically and horizontal Iy, wherein specific
horizontal novenent is limted by a horizontal stop,
and vertical novenent is limted by the respective
threaded riser bolt. 60. The nethod of cl ai m 44,
wherein in step "a" wherein each torque station
i ncl udes an extendabl e and retractable bolt lifting
fork, wherein in the extended condition each bolt
lifting fork can vertically nove a bolt to which its
respective drive head is attached in the event the
bolt enters a freelyspinning condition, and wherein
during step "g" each theaded riser bolt enters a free
spin node and is lifted by one of the extendabl e and
retractable bolt lifting forks. 61. The nethod of
claim 44, wherein each cycle of breakout for all bolts
is conpleted in | ess than 360 seconds.
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