WO 2010/062613PCT/US2009/062248 APPARATUS AND METHOD FOR PRE-LOADING OF A

MAIN ROTATING STRUCTURAL MEMBER FIELD OF THE INVENTION [%O%}I}S'I;h(%&%zsegnt invention’
relates to pip® AU A Sdparatus. More particularly, the present invention related to pipé handling

apparatus that have a main rotating structural member rotating about a pivot axis. More particularly,
the present invention relates to controlling undesirable forces that are created while positioning a

tubular at a well head. More particularly, the present invention relates to appar u%é& sioning the
main rotating ézﬁ%ﬂ%&?ﬁ%@@%ﬁ@% %ﬁ@%ﬁ%&%&ﬁéﬁ%@ QEFS INVENTION
[0002] Drill rigs have utilized several m HERY b Bular members from a pipe rack

adjacent to the drill floor to a mousehole in the drill floor or the well bore for connection to a previously

transfen-ed tubular or tubular string. The term "tubular” as used herein includes all forms of pipe, drill
pipe, drill collars, casing, liner, bottom ﬁ%%&%%&%ﬁﬁwgﬁb other types of tubulars known in the

art [0003]¢gpventionalivi GrlkrgshavaditiizegdaheatinaatiparafiieNgrerpaesuintythietiaveling
system for transferring a tubular from the pipe rack to a.vertical position above ihe center ct)ftthe well.
The obvibtswieadsiieade Rimh 1 jre ARt lstAtAE R YR AT MAEHE AL RS SNt RO TRVER2ment in

attaching,thenipg, slavatovile thaibaiar e greening the ipelfrentbenddllirpaiatie dhebtotaryetable at
the well head. This manual transfer operation in the vicinity of workers !gag tegtia}la%/ dangerous and

has caus®atatmsEad HHIAESTHIORiinE UPLRAO AL FUPHY: MY RRICHRY EPe EFPREF AW HRE tubular

to come imgtg@mazs}s?/ximabe&a{%ﬂ&mgothermtiomatafgtrmiguaslth&ﬁuﬂwlaf ithérpiysfeiimadifnigm the
pipe rack to the drill floor. This can damage the tubular and may affect the integrity of the connections

between WEEEESive tubulars in the well.
BACKGROUND OF THE INVENTION

[0002] Drill rigs have utilized several methods for transferring tubular members from a pipe rack
adjacent to the drill floor to a mousehole in the drill floor or the weli bore for connection to a
previously transferred tubular or tubular string. The term "tubular” as used herein includes all forms
of pipe, drill pipe, drill collars, casing, liner, bottom hole assemblies (BHA), and other types of
tubulars known in the art.

[0003] Conventionally, drill rigs have utilized a combination of the rig cranes and the traveling
system for transferring a tubular from the pipe rack to a vertical position above the center of the well.

The obvious disadvantage with the prior art systems is that there is a significant manual involvement
in attaching the pipe elevators to the tubular and moving the pipe from the drill rack to the rotary
table at the well head. This manual transfer operation in the vicinity of workers is potentially
dangerous and has caused numerous injuries in drilling operations. Further, the hoisting system may
allow the tubular to come into contact with the catwalk or other portions of the rig as the tubular is
transferred from the pipe rack to the drill floor. This can damage the tubular and may affect the
integrity of the connections between successive tubulars in the well.

[0004] One method of transferring pipe from the rack to the well platform comprises tying one end
of a line on the rig around a selected pipe on the pipe rack. The pipe is thereafter lifted up onto the
platform and the lower end thercof is placed into the mousehole. The mousehole is simply an
upright, elongate cylindrical container adjacent to the rotary table which supports the pipe

temporarily. When it is necessary to add the pipe to the drill string, slips are secured about the drill



[0004] One method of transferring pipe from the rack to the well platform comprises tying one end of a
line on the rig around a selected pipe on the pipe rack. The pipe is thereafter lifted up onto the platfolin
and the lowenveadatidrestiis placed into the mousehole. The mousehole is é’ﬁﬁf)ﬂ%ﬁ&ﬂ?ﬁ%ﬁt, elongate
cylindrical container adjacent to the rotary table which supports the pipe temporarily. When it is
necessary to add the pipe to the drill string, slips are secured about the drill WO
201(1/062613PCT/US2009/062248 string on the rotary table thereby supporting the same in the well
bore. Thetpipeda discotmptiblt fhombheurpweiigtee saprdnthands @e&ét%%?%ﬂ%ﬁ&%&%ﬁcé%
connected to the pipe in the mouseh \ veli is.Lal itiRnie:the tipe over
the drill s F%%.Hi‘%gbgsv %}%gu%%léptmogsgé’%?% %ge)%legéﬁ?g%hgl?&)g? g%d%f?ﬁf%ﬁﬁé ft%’; . Tg e! drill pipe
elevatorsisoisganth tHsedtiHpipeviebing bledt i rawad RYRsEHRBENE A RIPS A8 SR S theHiise 2R8I 0es not

clamp the pipg g(gg?ic%é’%rer‘fo@g@% @éﬁ%@‘%ﬁ&%ﬁﬂ@‘éﬁfﬁ@%@ offentmtiradahiiangsgathasame to

the drill s rifﬁg. prior-art tec e for moving joints of easing from racks adjacent to the drilling

fig comprisaktyingraniinedibm wichids doroeheram oha Sl erSsgJsiRe DRt FERK T A®Tne is
raised by Jifting the H%qﬁmg {g{gﬁ o%lag{géﬂﬂﬁéﬁ&g 10 the-righ RIREQIBL A Mg areslifie Hedcagiig from
orthe casing swi

the rack,tt e JoWer en ngs across the platform in a dangerous manner. The danger
increasestwhgn a floating system is used in connection with drilling. Because the rope is tied around

the Casinoi!oab%r;%g?%}*%ﬁ%%hggﬁe%%i%9193? Skhape.varisAl. uLsathesitsomantiat Aman

working on a rm elevate ove the rig floor must hold the top of the casing and straighten it out

while the easinipés thireabocifonites cisEPsHAGWINER fsletispsatiapithentBefre BYSRsS

positioned on the fﬁ%ﬁ’gﬁ/t@b@sﬁ@%@@dﬁ is desirRbledo Berrkie thatmrcasingordppa Mmositionstkon a
iling"we

. rais 5 ? h
rack adjacent a dr |, move the same into vertical orientation over the well bore, and thereafter

lower the fsamhorrckiithedtring eabpbideasingise et 1ssess fopbir{ e pLersFERIURdETces fiave
been creaied which medhanicalb meeaAiRe.Jam:a barizepial arieniatonieavartieakpueniadon

such that thé-vertica y oriented pipe can be installed into the well bore. Typically, these devices have

utilized sevewall itiesesinaetoad adiberaal she casipsiarsaliting ralictaly SRECHIRI Y. 1n
order to moye, h%o‘%i&%%%ﬂ%ﬁﬁﬁ‘é%ﬁ{‘ SRRl MRYSIReRIS hibersvense aipnet arbalierand

components of the main rotating structural member must be performed in a coordinated annﬁr in

order to athimhecthis dessivbtlergn sesipgaichipadedintovhrietyines AYMaURicht nedrd BoliSetied to

each of t %r%%mBEBE%%iﬁ%ﬁ [0 Gar Ry Mt iigeprescribed movement. A complex control mechanism is
connected to each of these actuators so as to achieve the desired movement. Advanc;Tg{}pr%?@ammg IS

required §00AE]doitelsisisried edur 40l i BEF RS AR PRSHRRRSHAB AR BFHRseRS HdH

desired rems,(l)Jxlfte the same into vertical orientation over the well bore, and thereafter lower the same onto the
" string suspended in the well bore.
[0007] In the past, various devices have been created which mechanically move a pipe from a
horizontal orientation to a vertical orientation such that the vertically oriented pipe can be installed
into the well bore. Typically, these devices have utilized several interconnected arms that are
associated with a main rotating structural member. In order to move the pipe, a succession of
individual movements of the levers, arms, and other components of the main rotating structural
member must be performed in a coordinated manner in order to achieve the desired result. Typically,
a wide variety of hydraulic actuators are connected to each of the components so as to carry out the
prescribed movement. A complex control mechanism is connected to each of these actuators so as
to achieve the desired movement. Advanced programing is required of the controller in order to

properly coordinate the movements in order to achieve this desired result.
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WO 2010/062613PCT/US2009/0622413 10008] Unfortunately, with such systems, the hydraulic
actuators, along with other components, can become worn with time. Furthermore, the hydraulic -
integrity of eastocfth®@staators can become compromised over time. As sB¢H/ERAIPO4+ARons in
each of the actuators can occur. These variations, as they occur, can make the complex mechanism
rather inaccurate. The failure of one hydraulic component can exacerbate the problems associated
with the alignment of the pipe in a vertical orientation. Adjustments of the programming are often
necessaryt8pUiafoantistuly, widchiekeytiente dindd desulisatrugioandanaiy thiedhpi s AR BpaLSIean
actuators, that are incorporated intg.such a syst e it is, to-have. errers Jhpsaukasies,
and deviét}?gﬁganv%Rléna\é?ggrtel Qe ikl/ret%e/:rg}g%’e o% ﬁ?éﬂﬁﬁ%%ﬁ%%%@%%&%ﬁﬁ% and ¢
knowledgeahjeopiscatorsraimeeqiivedain awab vararions thisasipehibyaateHPBRANSALThE 8tds

significantlg/mtgt.the cost associated with pipe ggﬂgﬁryn}&ggi%mg%pg%omg%hq@@lﬂg@@gp&g@us

have not Ba&h G8&d" ?c}r%gﬁ%rfaﬁﬁantlon of casing. The problem associated with casing is that the
threads ofydeacHsiograe ot mraccancariitmirewatbiamsornaaigtevivatbstalienesas Sfbasire e

casing seclions, WASHRNE! eng IsRdS AR madhifiny clalivibn hiswalINeknEsS g Gasing is

further mi‘r’ﬁ’rrnll%aelagr}fa itionally,"great precision Is required so as to properly thread the threads of one
casing sestldavwithiddsiesthrsalls duadeaiatéht tegingsexdionliTpausasUheorsdeerReyaediiied for

the delivery ol {02 casing b 2IRBS HAING ARRAKE. RIbR aRt dRnAGLRRR Qulficeniisags (o

achieve the désie egree of accuracy for the installation of the casing sections in their threa

connectionoTileoiftipropeitanstattatisly ofcoy exeasions esbetid knayd plapritifeIPesnTg W8 CRBHTE4 RO 25
potentially damage e icas assariaiedit siehsasing sealionsoddiionallycinbe pasigthe pipe
a

. D (@ ! . . :
handling appgg?;'\tus coukl potentially age the thin-walled casing sections during the delivery. As
such, a ndelivieas developed to adapt a pipe handling apparatus so as to achieve the desired amount

of accura the installation ' ol ressibeseneklenis nggds, U.S.
Applica’tio%y @] %%%%aﬁgfgﬁg nﬁﬁgg g%zﬁf%%g%%ﬁ% p?y%geﬁnventor displosegﬁ:%ipe handling
apparatupthblchesstemdvpiiorsipgiolablbobiass P Bl seHosiBGTamr 4 Cetd HI P IsHici I iser

assembly pivotally connaeterliodhie,npamenaim pieially seRBRGlEcRLone-end ieuthaicet ption of

the riser assemegly and extending outwardly therefrom, a gripper affixed to a opposite end of the al in
suitable foelgtipginthia diathdickofsthef phgecasing is further minimized. Additionally, great precision 18

required so as to properly thread the threads of one casing section within the threads of an adjacent
casing section. The amount of accuracy required for the delivery of the casing by a pipe handling
apparatus, in the past, has not been sufficient so as to achieve the desired degree of accuracy for the
installation of the casing sections in their threaded connection. The improper installation of one
casing section upon another casing section can potentially damage the threads associated with such
casing sections. Additionally, in the past, the pipe handling apparatus could potentially damage the
thin-walled casing sections during the delivery. As such, a need has developed to adapt a pipe
handling apparatus so as to achieve the desired amount of accuracy for the installation of casing
sections.

[0610] To address these problems and needs, U.S. Application No. 11/923,45 1, filed on October 24,
2007 by the present inventor discloses a pipe handling apparatus that has a boom pivotally movable
between a first position and a second position, a riser assembly pivotally connected to the boom, an
arm pivotally connected at one end to the first portion of the riser assembly and extending outwardly

therefrom, a gripper affixed to a opposite end of the arm suitable for gripping a diameter of the pipe,
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WO 2010/062613PCT/US2009/062248 a link pivotally connected to the riser assembly and pivotab le
S0 as to move relative to the movement of the boom between the first and second positions, and a
brace havingw®naendqivotally connected to the boom and an opposite eRETifBtaNPEsHhected to
the arm between the ends of the arm. The riser assembly has a first portion extending outwardly at an
obtuse angle with respect to the second portion. [0011] The pipe handling apparatus delivers a pipe to
a well head in the second position. Pipes can be of extraordinary lengths and weights. Once the pipe
is connecledilgitharRiRmHttaeovel Dieasksthe bripdeis aithespipehandingatippar ttes release the

pipe. A problem associated with the pipe handling apparatus is that once the grippers he pipe
Bt the el PP ARG G ATy Ao A RO G R P g RSN
release of,the BRssivel weighbolihe pipectiisspitnghbckicanse betnrecdssanyssifébsesonlthe pipe
handling apparatus and can cause, structur;l damage {o the %%Qaratus squrag

' ding.
Upon the RIS g StRETHRPSaIE"aRg tHEGHD of AR plﬁg%ae{lr%ﬁi% z;\\pepgl%‘%l%(“H9 fghgencing

ratus can have a
springba%@lfogp to ten inches. This creates large spikes in the stresses on the boom of the pipe

handling apparatus. In addition to creating unnecessary stresses on the boo .spripghack can
cause thdSipt %‘%@‘%}F@Eﬂéﬁgﬁ%w&ﬂgﬁéﬁe& JhoR aé%//%ﬁv e% g%d&r}gg%/sg %@pé%%ﬁ%r?d ing apparatus
decreasescwhen:thisisRANGEACK acewsighhurbeleisipeieedntwevoic thiespipeghaokverithndhimize

the deflection of the apparatus that is caused by the release of the pipge at
probIemsdé‘?s,%”%ﬁ?ﬁﬂrO\f/\I/J r?’é’ﬁst?ﬁa% T HRARTET i the %,%éﬁ%%gg- bf;\/‘ %ngp%&%%gr?\g%ghaﬁ?&%ﬁgg[wﬂ]

In the pashvaHigusRRieRts and paietiapiicationsselhtepipappheatel hewdlrtisthppisfos stffeging a
pipe handling apparatus. For example, U.S. Patent Applicatign No. 1 9, fi ry 14,
2008 by ﬂ*ié%‘*é%e%ﬁ’@é‘ﬁ“ﬁﬁ’c%ﬂ?}ﬁﬂ%8%@@5?@*?0‘5&%5%5&5%6?8? %fjé‘%é%“ﬁ%ﬁﬁfﬁgl%%gﬁfgﬁ%‘% which a
boom is pivialairuRiedset anecend:ty suskicsandhinpipibhnahieg apisiinteront meckgsaBisbosite

end of the boom. The pre-loading system has a tensigning,system. wi flixed g.arm and
an oppositEBsa tﬁi&ﬁ%?%%ﬁie%(’;% aﬁsci%calﬁlﬁlil/@es?ohn i Ogrﬁeﬁﬁggﬁgg%%%%és a %%‘?applied to

an end ofthery e pPasitEibaddtiny dipertensioniny sysiin ghetlidésp irsndathesaddupiiiihaving
one end interconnected to the aim and an oppasite end fixedly mou a e
assembl%%%r@%é&g@ GROE rgahr?g) ﬁ%ﬁ%r?%stgﬁ Bgﬁo%ﬁ%gﬂe%% ?83?;%?& r%gl?n?ggﬁ%g%w%%ﬁg second
cable assambliss.exieaddomiopnasitaisidpsmbtivk camraudé@hepie/06ReIESPaT U 8z00d! He2d 48

100131 U.S. Patent No. 3,177,944, issued an April 13, 1965 to Kni r j
mechaniShPTer &4 eBB?iﬁ&c@aE%%?é%ﬁﬁ%%%}%a Heor egﬂe?g%té% éct%%%%%ﬁ%?%g%g%%ﬁgﬁggne side

of and clensefitheeartickvditiisissadhighekl byl meamsoftbetdafispdenathwhohrisusilucd ¢8uard the
base of the derick for sying movement n,a yerical plang. Tha auler.enchol NsArm Warksbeveen a

substantiBPI";m?’er 1N ft Which'it can accept a pipe length from, or deliver a pipe length to, a
station in¢hevdgrtield enthagpbataiialyahparzontal portion in which the arm can deliver a pipe length

to, or accept 3 pipe length from, 2 StRtion Aeeedaed MItAINIAAS RS8R AR-ANeSIEGOHRR darrick
stiffening a pipe handling apparatus. For example, U.S. Patent Application No. 12/013,979, filed
on January 14, 2008 by the present applicant, discloses a pre-loading system for a pipe handling
apparatus in which a boom is pivotally mounted at one end to a skid and in which an arm is
interconnected to an opposite end of the boom. The pre-loading systen has a tensioning system with
one end affixed to the arm and an opposite end fixedly mounted so as to apply tension to the arm
when the arm has a load applied to an end of the arm opposite the boom. The tensioning system
includes a first cable assembly having one end interconnected to the arm and an opposite end fixedly
mounted, and a second cable assembly interconnected to the arm and having an opposite end fixedly

mounted. The first and second cable assemblies extend from opposite sides of the arm.

A



100141 U.S. Patent No. 3,464,507, issued on September 2, 1969 to EL Alexander et al., teaches a
portable rotary pipe handling system. This system includes a mast pivotally mounted and movable
between a rechmingitvasmpsrt position to a desired position at the site drillind?6parsaienaedd#th may be
at any angle up to vertical. The mast has guides for a traveling mechanism that includes a block
movable up and down the mast through operation of cables reeved from the traveling block over crown
block pulleys into a drawwork. A power drill drive is carried by the traveling block. An elevator for drill
pipe is cajyems Py AN SeinBRDlY, MoYatedsseddtive Apitiel povgesuniR RoKerdundsseslips, artishp
bushings are supported adjacent the lower end of the mast and adapted to have a drill pipe extend
therethroFF A &{@%&ﬁﬂfﬁ&&%‘ﬁ%&ﬁ% rB‘éW'%]?aisrri\?leor\}vzﬁgr%ftlsyO{ﬁ%eﬁ\llpﬁ%geil é?l)gg?\gég in the
direction qftbehale teheodriledeAQR150hld.5 . LhritertNg. B3B3 774 trasped emUnhidrysifiyded?2 to
Woolslayer et al., discloses an apparatus for moving drill pipe into.and outof an oil well derri K%A
stand of ptfb\@al’glﬁli‘ﬁ)%ﬁ 8{/tgesflfﬁ%%%g%ﬁ(svwvﬁf%ﬁnlgvﬁﬁg?élhlfﬁq‘éeﬁﬁ%(lj@g%ehet]zlﬁ %t geggoor?lﬁ{%r?e oom
swings the,strangkask avebihattaliaretabiephetebynvettichllyabigrirgttheipipengthric v tbr kvl

string. When baoth adding pipe tq and remqving,pipe_ from.the drill string. all vertical. f the
pipe is actEMpIER tByat%)télté‘?&}%ttg? éﬁglpceh%fgida f%?ﬁ%t %‘%&%ﬁ’fﬁé"%ﬁ%‘%&?ﬁ‘8&i T l%?xlgagt?égﬁﬁo.
3,860,1221dastechie lanptary, 3dactoFs iipe. Enfefrmosck stdesoribes arcdppardtussionpansfening a
tubular member, such as a pipe, from a storage area to an oil well drilling platform. The positioning
apparatusg‘i?}\?:ﬁfégg e'ﬁ?éé‘ positioner mounted on a platform for moving the pipe to a release position
whereby tfip pipasiPhereiaasetbiosbe, isvwedes feptsubrerged puskibnaieadtnetahstechperably
attached or associated with the platform a ositionin ans WO 2 248 in
order to nRSVEIFI Y RPS WBF 18%%’%??%%“?011% %Vg%é?elg B@g?s £t W%w}eﬁﬂlg%%%a—ﬂw&g%%@

lon'in which the pipe is transferred to the
positionerpdiecpasisionendneligestadsiier havdegradppei trackpihotitymibungtepr thicraow hidihpige

clamp assemblies which are adapted.to receive a pipedength. The pipe tr is i ‘ e by a
hydraulic B%@\}élp ea‘ll}?stﬁ]vgftb"}e%r%r}llgc dasnlsar%gblgci%etjgﬁ %ﬁ?gﬁlé?gl%@%%%%}r@ w }lié%t}ﬂg%)gegi%\{ﬁ%ved
into the clamaBlssgmildedoandthentalaase gositioatimvetiicibtherpipedisrralchsdurfolingdlesietyeto a
submerged position. [0Q17] U.S. Patent No. 3,986,619..issued on ‘ Islayer et
al., shOWSCEPB?bhiﬂ%%ﬁ%@ng%tgr%f%%WOé% (% %"é’ﬁ%r‘%ﬁ;‘%a&’é’rgr%kc%?ﬁ%%ég‘gé‘é%gnﬁ%% gérge%ld of
the boom dgpivatallydslinrpstac arial hprizostahaxidyimironedfrelaiet o ivianpmyriedaw s onesally
connected to the pyter end of the boom op an axis parallel to r l.axi d; fhe
clamping FhRsig #69\5%“ SFeE end %?r%ﬁcgag}ﬂf%?ggp?ofosmﬁanég%lsﬂg %ﬁ%%%g%a ?%ﬁ(é@g}f\g} (_acrllo! of the
boom is raigedasioueietréulihdimcodnectedhat prmeedadith tpewandlirmgiblockitita daideipaitd

pgncggg{e%g%%o %he b Qjn SO as to pass around sheaves. (0018] U.S.
TRl vty

lowers the eIev%té)rs zl%n(g[.at ct
Patent No™419%. 68494750 B to C. Jenkins, shows a floor-level pipe handling

apparatuggdishussniuseietendthasfitt; ohael cihetudsrrdk. [ PA2 wpadsieyincudesisdopsdt that is

arvorally BTN S FE QU B & ey At e e e S he (i SEDEEES e
of the armsgariibscR whictok piaeslyavingttateratly operingpipe-Tdcdivimyssangs faciigralaskPoth the
o e SR R RS DB e e g e s
pipe to and removing pipe from the drill string, all vertical movement of the pipe is accomplished
by the elevator suspended from the traveling block.
[0016] U.S. Patent No. 3,860,122, issued on January 14, 1975 to L.C. Cernosek, describes an
apparatus for transferring a tubular member, such as a pipe, from a storage areato an oil well drilling
platform. The positioning apparatus includes a pipe positioner mounted on a platform for moving
the pipe to a release position whereby the pipe can be released to be lowered to a subrherged

position. A load means is operably attached or associated with the platform and positioning means
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[0019] U.S. Patent No. 4,403,666, issued on September 13, 1983 to CA. Willis, shows self-centering
tongs and a transfer ann for a drilling apparatus. The clamps of the transfer arm are resiliently
mounted to thetsapaf@ERim So as to provide limited axial movement of the alamips2asmbthzteby of a
clamped down hole tubular. A pair of automatic, self-centering, hydraulic tongs are provided for
making up and breaking out threaded connections of tubulars. [00201 U.S. Patent No. 4,407,629,
issued on October 4, 1983 to C.A. Willis, teaches a lifting apparatus for downhole tubulars. This lifting

apparatugjRelides Huod aiaiabbimautierbolanpsydicinare pokitiahlm betive e pipids toadiagegosition
so as to facilitate the loading and unloading in the horizontal position, and a central position, in, which a
2 et e e e

clamped faBtFRCRIMmsRePaRP iR EHIHRIR A IGT o628 BBE T S e the

boom is inifie yartisalResilienwArruiomalitddydradissequancinggtirc ibis pipeviced to pivtoriiatically
rotate the clamps into the side-loading position whenever the bogm IS Riv{c%tedfwith a down-m)l%tubular
& C 1C

positionedrioV ke A% MY dr HH RS ST C 1R TRk S83 (TS ERAP RN VT aS M

a saffg?ﬁl%?é]ténmounted on

the boom g, prevent-a slanreddubulaefprtslipping fmstheosiacmpis. vidR e pifs: Patkntdddor
4,492,501 provides a platform positioning system for a drilling operation which includes a support
structure BMYEFANSIErSEPRGBARERN WWhnected to the support structure to rotate about a first axis.

This platfeggy PPEiPAGSYSesYEs; bideseuplasiodntattichis1pkotally edsgeted b, thewuppare
structure to rotate about a second axis, and.rod which is mounted between the transfer arm and the
platform. BRSBTS E LM, ]rﬁ%ll %?gsl%mf]}ﬁ}éliea%%% Stht‘?elerg1 %{r%néf; é?:ktgagosoﬁ%ﬁgthat
the transfgr.atan puitppaaiiaally: Aot progressivefioraiseswiol. platferpibg theanaisedvpositiombyctadans of
the rod as the transfer arm maoves to the raised pasition, The transfer arm automatically and .
progressiVR M FoRtETs L PIEFRA L Th &1 Siis B% ap?lféi%%glﬁf}or%%gﬁoaﬁﬁgtrgn as ﬁgﬁ%fgplgﬁn
moves to thelewesed pesitiernDORARL Uil RateatshNimdabR5s066 bissued tbn Jurechd of9B6H@Neltnark

et al., provides an apparatus for handling drill pipes and used in associatjon with blast ho This
system alié\ﬁ?ésﬁddﬁlﬁﬁ?’ﬁéeé; b&lfﬂ%}%cé’ggﬁf/t%%%!noe% & avﬁlgh d%%%ﬁ\rf]ge@: %l?(%v%%%ﬁf%lfﬁﬁar}#%eofe being
drilled at ap-angisiod raaeptasletisframediat toerovsersang st throwarsterntiat has

hydraulicallﬁ-o erated doars se ﬁgg é)%/ a hydralically:operated lock. A gate ne %&é&?.&‘é%fé? ifod is
pneumatiég Héa?@&em]?@s%c the Rydtauiic ocperatlon of the recep’tac(fe ock. fO 23]‘5U.S.
Patent Noy 822 23puriaauadion idptihib8:d1@BH¢dIPoSIEtedd teaihesick piPlsrapatatg appedetias which
is adapted for automated drjlling operations. Drill pipes arc manipulated between anijall
horizontaF4ARPUSRIEA boc%ﬁp(iﬁ pfﬁéxéf)gglpaetrﬁécls‘ﬁ Ual.%s%eod%t erg%lg%l%)o& n é%l derllﬂ%gl%séic?{%m&é is
rotatable gbauhnssbsiantiatyohorizentecaxisphenappaiatumsiiize® shstrarghasioprisaidatl With

Crling o U8 GRS L By DA e S AauIaE I b ace i LR o tne
strongbackte/Benotaable abe\t-a aebattests.can be swung toward and away from the well centerline
and the arm support can be rocked to swing the arm laterally.
[0019] U.S. Patent No. 4,403,666, issued on September 13, 1983 to C.A. Willis, shows
self-centering tongs and a transfer arm for a drilling apparatus. The clamps of the transfer arm are
resiliently mounted to the transfer arm so as to provide limited axial movement of the clamps and
thereby of a clamped down hole tubular. A pair of automatic, self-centering, hydraulic tongs are
provided for making up and breaking out threaded connections of tubulars.
[0020] U.S. Patent No. 4,407,629, issued on October 4, 1983 to C.A. Willis, teaches a lifting
apparatus for downhole tubulars. This lifting apparatus includes two rotatably mounted clamps

which are rotatable between a side loading-position so as to facilitate the loading and unloading in

the horizontal position, and a central position, in which a clamped tubular is aligned with the drilling
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[0024] U.S. Patent No. 4,834,604, issued on May 30, 1989 to Brittain et al., provides a pipe moving
apparatus and method for moving casing or pipe from a horizontal position adjacent a well to a WO
2010/062613R{d HeaR 9194062248 vertical position over the well bore. The mathisminobzdes a boom
movable between a lowered position and a raised position by a hydraulic ram. A strongback grips the
pipe and holds the same until the pipe is vertically positioned. Thereafter, a hydraulic ram on the
strongback is actuated thereby lowering the pipe or casing onto the string suspended in the well bore

and the additiopal pipe pssASGIfItsAaasaditierei: 200201 & datkatNpcd#R8581iissued on
November 24, 1987 H.L. Adair, provides a method for positioning a transfer arm for trg movement of

drill pipe. Arairitlivhtenaematical tranire: BerRlrRbRiteth et d T TR RRFSENY AFBHTA LIS RIBY S
between %MY_%’@J%H%?&U%-%&Y (gHAunc JeNRlRAdAR JIBRSHPasItian Rlignas withitheeiasbulureaction

point anchor is fixed with respect to the drilling mast and spaced from the first axis. A fixed length link
is pivotabljignedrédl seHfritPAHSrmOHRRGLe, e boR ARRr YA AMBRTIHENET SR8 SYRAMREHTS Single
stage cyliﬂge&motably mounted at one end to the distal end of the link and at the other end to the

transfer arm. A second single %@?%% %raulip cylinder is pivotably mounted at on(?. nd to the distal
end of thel #dAAESPRienbMer iR therprideich o™ 0628 LS SBLTRNONB 4788 %41 ed on

July 26, 1988 in CAMWilispeeMgasadsiingmachineyichinclsdascdidling sppersitucture skid
which defines two spaced-apart Ea;rallel skid runners and a platform. The_platform sypports a

drawworkeotasuhed 8rlEsid PRATENRCS BB SHHFTE MRS SPH B BESHT SiE @q 1o fit

between ths skidfupnersohiesgbing suksiidcivse: skissohhe.driling substrisatvreckitstppaxs four
legs which, in turn, support a driIIintg platform on which is mounted a lower mast %ﬁ:}:etg)‘ﬁ?%ﬁ%;hg&%ge

boom skidhn&anRtcrIPENYdBAPHENEY e BRsEmink S a At S BRSPS apted to

power the, pipe hepmlinkage. Yieehanigst nesitinenacksiialddba wRper skichireselatila oositiomover
the lower skid. [0027] U.S. Patent No. 5,458,454, issued on October 17,#99510 R!% Sor?kan,
describestaigsipeasHmRGHFEhe RS PSRRI o B SR BT Wori 25T H8<HSN on a

pipe rack Qﬁiﬁﬁ@&&éﬁfm&ﬁ@g&é&ayﬁi@@d pesitionoves thelwadkeepietidinis meihoot tiizesasicep
and forearm assemblies and a gripper head for attachment to the tubular. The path of the tubular
being moved| rend55A1 %V%Fﬂ/@ﬁﬂﬁwgﬁﬁiaﬁﬁsbtﬂﬁe tubular utilizing known cable transfer techniques

so as to ajigAseseiribrllsdewckmeua tierMre ooy 10RHh gk 5l Rase N £H2B6O7

deserl besfgf ggrzg‘ltllifg fd?IHC &ggsl r;%dotlljstetcli’]gl nggclz(i)zgiggl \%1%1 bFI)%tteI{]c;[lelz\é(.) T ’féSSE}af'sﬁasré allows a drill pipe to
be more easily connected and disconnected to a drill string in a hole being drilled at an angle. A
receptacle is formed at the lower end of the carrier that has hydraulically-operated doors secured by
a hydraulically-operated lock. A gate near the upper end is pneumatically operated in response to
the hydraulic operation of the receptacle lock.
[0023] U.S. Patent No. 4,822,230, issued on April 18, 1989 to P. Slettedal, teaches a pipe handling
apparatus which is adapted for automated drilling operations. Drill pipes are manipulated between

~ substantially horizontal and vertical positions. The apparatus is used with a top mounted drilling

device which is rotatable about a substantially horizontal axis. The apparatus utilizes a strongback
provided with clamps to hold and manipulate pipes. The strongback is rotatably connected to the
same axis as the drilling device. The strongback moves up or down with the drilling device. A brace
unit is attached to the strongback to be rotatable about a second axis.
[0024] U.S. Patent No. 4,834,604, issued on May 30, 1989 to Brittain et al., provides a pipe moving

apparatus and method for moving casing or pipe from a horizontal position adjacent a well to a
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WO 2010/062613PCT/US2009/062248 100281 U.S. PatentNo. 6,609,573, issued on August 26, 2003
to H.VV.F. Day, teaches a pipe handling system for an offshore structure. The pipe handling system
transfers the piesfoarahorizontal pipe rack adjacent to the drill floor to aREFiigaPeftiEAEdfion in a
set-back area of the drill floor where the drill string is made up for lowering downhole. The cantilevered
drill floor is utilized with the pipe handling system so as‘to save platform space. 100291 U.S. Patent
No. 6,705,414, issued on March 16, 2004 to Simpson et al., describes a tubular transfer system for
moving pipgdRelweanca swbstantialnbsizorTakpositiore oncthéesativadknandvatdebstantaliylveriedl

position at the rig floor entry. Bundles of individual tubulays are moved to a a
stand maRes{i9/bPEg BBk 88?%(@%%%1 Jﬁ%%%r%%u%rs{sr anr%t%n]grﬁrelpgﬁ%?( égr%ga%?:ﬁé@%}gg%&gend
stabs the gannestignsiane moakep utihie cormectidiotcathpdcariettorquéicTongbathristaterisdhen

transferred from the machine to a stand storage area. A trolley. is.moved j iti L ick-up
area to reftHERY (RY AR eﬂ*ﬂ%%t%af’?&gg%oﬁé%rﬁ%gg 6 the %%% éléha?r‘lNde t %eé?ré(%ﬁ%%ﬁé %1@)%%% ffr%%pa

substantiagfyhatizenalspasiticnl thasobstantially vertical position at the rig floor entry. A vertical
pipe-racking machine transfer nds tq the_traveling-equi . gr | ' Mmakes
i tho SRR AN Gl Laid Ve o e o de o AL B e
on AuguspR4i 3004 darMsFerdser fehbwsanatiet systehapel rdetdtingmasiraféritignsipe ampipe
shuttle is used for maying a pipe joint.into a first position and then lili ) r ypper
second pBEQHBWFifb@%Si%rH% aﬁﬁaé%rjlte%c Xold Ste{%%gs\éen G%V\V/eeerﬁlt%airﬁ’?@‘%ﬁo@%ﬁ%@%ﬁ%@aﬁ%ahod for
enhancing:thgpstrpeitial ittegity ol trenaistrotatingistrpotorahehembret wipipesrreatilitg éphatus
when delivering a pipe ta a well head. [0032] It is angth: | [ lop.fQ.prqvide a
apparatu%ﬁ%aﬁesg%ad%p g grﬁﬁsg%X#a%%é%gﬁﬁggﬁﬁ%ﬁ%%ﬁé% eﬁ;@}!{{%&%&%‘ﬁ%\éﬁ%ﬁﬂg apparatus
that miniraiggsitbexanpuodicalibrafichadsuindd firssiegltoraseelindepippificabla MorzsHtione

onentation {9 @ Herieas CHRERR0 023 s, 2alleLePls shet iR RESIAN J0ventipndRdaige &

apparatu$ t or Stiffening a the main rotating structur ember of a pipe handling

apparatusjdatdpestiteimitbinasbiygevegdee offreddothediste! enfovbatiaslpipe siiliiorihadiigiments
between the components. t[0034] It is still another object of the present invention to provide a
apparatusl;oatrqa 'f%a@llhoélop P&?Stiffening the main rotating structural member of a pipe handling apparatus
that mininpimes|thes. Patent No. 4,759,414, issued on July 26, 1988 to C.A. Willis, provides a drilling

machine which includes a drilling superstructure skid which defines two spaced-apart parallel skid
runners and a platform. The platform supports a drawworks mounted on a drawworks skid and a
pipe boom is mounted on a pipe bdom skid sized to fit between the skid runners of the drilling
substructure skid. The drilling substructure skid supports four legs which, in turn, support a drilling
platform on which is mounted a lower mast section. The pipe boom skid mounts a pipe boom as
well as a boom linkage, a motor, and a hydraulic pump adapted to power the pipe boom Jinkage.
Mechanical position locks hold the upper skid in relative position over the lower skid.

[0027] U.S. Patent No. 5,458,454, issued on October 17, 1995 to R.S. Sorokan, describes a pipe
handling method which is used to move tubulars used from a horizontal position on a pipe rack
adjacent the well bore to a vertical position over the wall center. This method utilizes bicep and
forearm assemblies and a gripper head for attachment to the tubular. The path-of the tubular being
moved is close to the conventional path of the tubular utilizing known cable transfer techniques so
as to allow access to the drill floor through the V-door of the drill rig. U.S. Patent No. 6,220,307
describes apparatus for carrying out the method of U.S. Patent No. 5,45 8,454.
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WO 2010/062613PCTTUS2009/062248 number of components added to the apparatus so as to
accomplish such stiffening. 100351 It is another object of the present invention to provide a apparatus
and method fog stiffesiisgsaszpipe handling apparatus that prevents damage afdteisomposests of the
pipe handling apparatus. [0036] It is another object of the present invention to provide a apparatus and
method for stiffening a pipe handling apparatus that prevents sideways or transverse motions of the
pipe handling apparatus. [00371 It is another object of the present invention to provide a apparatus

and metf(l) . gy]l slifening that aebipyes grastenpresessiernivthe daliverpantiosedatie ofpipegandor
Ciffening &YpHSE RS SETAFAHIE i RSB e SO AT R B e b AL B0 i
another objechgfathaREaseakinyYRRHeN: Odpioxi dei e apjparatusanddettot ine stiffefiog phectiat
e Wl St adamide op rorlowerng downhola 2R B AL G IRSAAIHAVRL BeBe” o 2
handling system so as to save platform space. :
[0029] U.S. Patent No. 6,705,414, issued on March 16, 2004 to Simpson et al., describes a tubular
transfer system for moving pipe between a substantial horizontal position on the catwalk and a
substantially vertical position at the rig floor entry. Bundles of individual tubulars are moved to a
process area where a stand make-up/break-out machine makes up the tubular stands. The bucking
machine aligns and stabs the connections and makes up the connection to the correct torque. The
tubular stand is then transferred from the machine to a stand storage area. A trolley is moved into
position over the pick-up area to retrieve the stands. The stands are clamped to the trolley and the
trolley is moved from a substantially horizontal position to a substantially vertical position at the rig
floor entry. A vertical pipe-racking machine transfers the stands to the traveling equipment. The
traveling equipment makes up the stand connection and the stand is run into the hole.
[0030] U.S. Patent No. 6,779,614, issued on August 24, 2004 to M..S. Oser, shows another system
and method for transferring pipe. A pipe shuttle is used for moving a pipe joint into a first position
and then lifting upwardly toward an upper second position.
[0031] It is an object of the present invention to provide a apparatus and method for enhancing the
- structural intégrity Qf a main rotating structural member of a pipe handling apparatus when
delivering a pipe to a well head. | |
[0032] It is another object of the present invention to provide a apparatus and method for stiffening
a main rotating structural member of a pipe handling apparatus that minimizes the amount of
calibration required in order to move the pip’e from a horizontal orientation to a vertical orientation.
[6033] It is another object of the present invention to provide a apparatus and method for stiffening
a the main rotating structural member of a pipe handling apparatus that operates within a single
degree of freedom so as to move the pipe without adjustments between the components.
[0034] It is still another object of the present invention to provide a apparatus and method for

stiffening the main rotating structural member of a pipe handling apparatus that minimizes the
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[0040[These and other objects and advantages of the present invention will become apparent from a
reading. of the attached specification and appended claims. BRIEF SUMMARY OF THE INVENTION
[0041] The presgnéinvesniion is a pipe handling apparatus that has a skid, aFeTARaM/#6tating
structural member rotating about a pivot axis relative to a skid. The main rotating structural member
moves between a first position and a second position. A tensioning means is affixed adjacent to an
upper end of the main rotating structural member. The tensioning means applies a tension to the main

rotating stiysBeal mBemhekNbentiadmainppieitng straivrebongstikiesistinttfersegond position. [0042]
In the preferred embodiment, the tensioning means corggris%s a first ctable aviﬂ% Qogg{%%dfacent to

a top of thROARIAL i ARRTRFSARIRELPAITRA BRRBY. A TRdRa g an end 3

i PRViG an‘end adjacent to t %top of

the main sofajing slietusahmesber pbhents shangdesethadeapiasmestdric piganylogtepgrdijufrom a
front of said main rotating structural member, The first cable. has an o%osgg enﬁil %ﬁ%‘%@&‘ 10.¢ fixed
e i

surface. TAR3EE AT IAEoE BTSRRI AR B e kR Surtace. The first cable extends
angularly quipsardhndiern appileres the paivehatatitygvairyctutainsversbenofidres sgcihncdgabhersiiends
angularly outwardly from an opposite side of the main rotating structural member. The first and second
cables teABRIFHE main rotating structural member in the second WO

2010/06 2fB3PCIT M SANY/062248 pesitieant Thefiishangsettnchppiies sl stathod fentifenngin

rotating structural member is in the first gios'ti nééogéf 1 Igl Fl tfiir%t @tergaﬁ%\égogngg%cgiment, the
tensionin{ A @aHE ES AL S RS Tl RAVING A &nd attathed adiacent a top of the main rotating

RaVing
structural jpIBgIbR1s anstiaseseach Cablgrbavirigvantend epachkth adiacent the tophofitfe simirgating
structural member. The first cabl%?bas an %p OéSiSe eEq a?tst{“ ng% %c% %gixed alglﬁrlfsace. The second cable
has an opifdBRAEM L ERIFEH S 156 HEEESatace “The Tirst and second cables extend angularly

3
e
outwardly; i) & franboafsaiddnaintieiatinmsiuettical mermbiek: et amt segbnd loablébring
attached to the fixed surface in alignment with the maijn, rotating structural m . ﬁﬁﬁﬁﬁﬁble is
generally JBFAfial 1676 QigHBRYAE ti]?wea%ell%gé %%Sé Bihig %1%?% %r}.%ﬁseerg%ﬁﬁg %{gﬁg %st generally
parallel to;{bepRosiiesidendlitheappaintuetating structural member.

[0040] These and other objects and advantages of the present invention will become apparent from
a reading of the attached specification and appended claims.
BRIEF SUMMARY OF THE INVENTION

[0041] The present invention is a pipe handling apparatus that has a skid, and a main rotating
structural member rotating about a pivot axis relative to a skid. The main rotating structural member
moves between a first position and a second position. A tensioning means is affixed adjacent to an
upper end of the main rotating structural member. The tensioning means applies a tension to the
main rotating structural member when the main rotating structural member is in the se cond position.
[0042] In the preferred embodiment, the tensioning means comprises a first cable having an end
adjacent to a top of the main rotating structural member, and a second cable having an end adjacent
to the top of the main rotating structural member. The first and second cables extend angularly
outwardly from a front of said main rotating structural member. The first cable has an opposite end
attached to a fixed surface. The second cable has an opposite end attached to the fixed surface. The
first cable extends angularly outwardly from a side of the main rotating structural member. The
second cable extends angularly outwardly from an opposite side of the main rotating structural

member. The first and second cables tension the main rotating structural member in the second
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[0044] In a second alternative embodiment, the tensioning means comprises a first cable having an
end adjacent a top of the main rotating structural member, and a second cable having an end attached |
adjacent the tQpPidhpomain rotating structural member. The first cable has acDppeEt®eEatattached
to a fixed surface. The second cable has an opposite end attached to the fixed surface. The first and
second cables arc attached to the fixed surface along the pivot axis of the main rotating structural
member, The first cable extends angularly outwardly from a side of the main rotating structural

member. ﬁ?ﬁt&ﬁ{?%{é eable @denrding s Wy eutvasdndrem R appgsiesidsl afdhsenaim thtating
structural member. The first and second cables tension the main rotating structural member in the

second pdsitiaresitiea first and second cables are slack when the main rotating structural member is in

the first pqgijien 100431 Anahitd alierantive. arhodipen thelieosiopingsmaansabtprisesuacicst

cable having an end adjacent a top of the main rotating structural member, a%d § S cond cable having

an end adjieeredneiaseTRHIRD RTANF BRI LRGUTSHHR MR SFHEN AR SRR %Vérb%%%i%gdend

attached ina lpcalionagahabpiem: aidhe maky etading:stidsibeal Themietaflbaseaandciblentias an
opposite end attached in a location near the bottom of the main r tatir{;ﬁ s(i)ru turgal rgem er. The
BeIodpphs

second catilecked i Feadsesidaoriradraie /Bt graetile g #a Wefirst cable.

The first apgserpRdsaPles lansiemdha siriny etatingisiractiralfoamitania thersenaticpositionI The
first and second cables are slack when the main rota% tr%%ural emberlis in th firt%t tﬂgsfri}aiz%' WO
2010/062613PEMIICTTFIEDS A0 6 48P Ph D ALESRRFHOLRTISR 98 SUHATHBLPOPEEREIONING A main

rotating strygitiral fResmber Qb Anipehanaling-aRpRr atusiiiieparthzimaitheoiating tteuotinalaagnger
rotates about a pivot axis from a first position to a second ositi%n. The method includes th %egos of

attaching afvsHEbFeHYTcAthe SSEpReSAPlS 1o 8BFTAY REH FOIRHAG CREHT S H e mber Attaching an

end of a sgcond-cabigadiacent the top of the main rotating structural member, and tensioning the

main rotating structural member in the second position with the first and second cables..[0047] The
preferred H8fdbdra W%@Iﬁ%Yﬁé@P@ﬂW‘&fﬁ%Fﬁﬂﬁ%ngﬁﬁ%ﬂfec %Iﬁarbsfzf‘naegﬁ?g %%% e Y(l)ngn]%nfixed

surface, atiaching.an ORpQTiR: enehebihesesond enblentbethentnadsudacslctutengingtietfirdtadable

angularly outwardly from a side of the main rotatin%strﬂgtui%l rpembE[z nd extendj% rtlg[e tgae ond

cable anga#PHIRAPBRT SR GBS SHE A PR bRk 1o taThe Rt R TA RReMb ST [0 Zféf ha

first alterngfiye, embedimentnthedsmetaas Jusiher ippbiiesibarsiepoiatiadhing sarfappositésnhadf the

first cable to a fixed surface, attaching an opposite end of the second ¢ &Lle to the fixed surfa%ce and
gﬂ é’ﬁ B { a1

extending PrOMH<ERIFE seciiRgeddRDsFAR Mﬂ%ﬁgerﬁﬁfﬂtr%%tmg SR e

m er
member. The first cable extends angularly outwardly from a side of the main rotating structural -

member. The second cable extending angularly outwardly from an opposite side of the main rotating
structural member. The first and second cables tension the main rotating structural member in the
second position. The ﬁrst and second cables are slack when the main rotating structural member is
: \in the first position.” o \ ‘
[0045] In a third alternative embodiment, the tensioning means comprises a first cable having an end
adjacent a top of the main. rotating structural member, and a second cable having an end adjacent the
top of the main rotating structural member. The first cable has an opposite end attached in a location
near a bottom of the main rotating structural member. The second cable has an opposite end attached
in a location near the bottom of the main rotating structural member. The second cable is attached
to the side of the main rotating structural member opposite the first cable. The first and second
cables tension the main rotating structural member in the second position. The first and second

cables are slack when the main rotating structural member is in the first position.
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[0049] In a second alternative embodiment, the method further includes the steps of attaching an
qpposite end of the first cable to a fixed surface, attaching an opposite end of the second cable to a
fixed surface,\g¥endipgdie first cable angularly outwardly from aside of thepuEirseotafinzp4structural
member, extending the second cable angularly outwardly from an opposite side of the main rotating
structural member, and attaching the First and second cables along the pivot axis of the main rotating
structural member. BRIEF DESCRIPTION OF THE DRAWINGS [0050] FIGURE 1 shows a side el

evational yjigye Of theEeferec e mbedimenbabineerpaiaium ahiheafrgsenicinvenienbywit tpeppipe
handling apparatus’in a first position. [0051] FIGURE 2 shows a side elﬁvational view f%the i;i)rst%ferred
I

emquim@ﬁ‘ﬁ%@ﬁﬁ@%ﬂ?‘@ﬁ?ﬁé“ﬁ?& AT A AR ATERET BSEH AR A PARP AL TR 488 cond
gg;';gt‘- g&fﬁt?ﬁﬂ@ys%%&%&%ﬁ%@ fggxggﬁ&%a&i enaluiswhefstbes pedemsthembeninénat faftheble

us of the present invention. [C FIGURE 4 shows g side el eyational vi the.first
glternati_v_édé%ﬁﬁ&d'i et é‘?"tﬁ@’é‘ﬂﬁ?&é‘t%gﬁ‘iﬂ’é% Fﬁg@ﬁﬂn%?‘%%’?ﬁ %t?f%%?%%%%@xg G%(I%I‘E]a %ﬂ)aggpétus ina
first positigR-tofV&? &0 10251 3RGIHISZIORHI? 24 tensioning the main rotating structural member

in the second position with the first and second cables.

[0047] The preferred method further includes the steps of attaching an opposite end of the first cable

to the fixed surface, attaching an opposite end of the second cable to the fixed surface, extending the

first cable angularly outwardly from a side of the main rotating structural member, and extending

the second cable angularly outwardly from an opposite side of the main rotating structural member.

[0048] In a first alternative embodiment, the method further includes the step of attaching an

opposite end of the first cable to a fixed surface, attaching an opposite end of the second cable to the

fixed surface, and extending the first and second cables in alignment with the main rotating structural

member.

[0049] In a second alternative embodiment, the method further includes the steps of attaching an

opposite end of the first cable to a fixed surface, attaching an opposite end of the second cable to a

fixed surface, extending the first cable angularly outwardly from a side of the main rotating structural

member, extending the second cable angularly outwardly from an opposite side of the main rotating

structural member, and attaching the first and second cables along the pivot axis of the main rotating

structural member.

BRIEF DESCRIPTION OF THE DRAWINGS

[0050] FIGURE 1 shows a side elevational view of the preferred embodiment of the apparatus of the

present invention, with the pipe handling apparatus in a first position.

[0051] FIGURE 2 shows a side elevational view of the preferred embodiment of the apparatus of
| the present invention, with the pipe handling apparatus in a second position. |

[0052] FIGURE 3 shows a front elevational view of the preferred embodiment of the apparatus of

the present invention. ,

[0053] FIGURE 4 shows a side elevational view of the first alternative embodiment of the apparatus

of the present invention, with the pipe handling apparatus in a first position.
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[0054] FIGU_RE 5 shows a side elevational view of the first alternative embodiment of he apparatus of
the present invention, with the pipe handling apparatus in the second position. [0055] FIGURE 6 -
shows a frontgleyaianadsiew of the first alternative embodiment of the pre8€MVisve1HIeA249056]
FIGURE_ 7 shqws a side perspective view of a second alternative embodiment of the apparatus of the
present invention, with the pipe handling apparatus in the first position. [0057] FIGURE 8 shows a side
el evational view of the second alternative embodiment of the present invention, with the pipe handling

apparatu§gpsi)e ReORI BRSHINNs 100R8) IR 9 Sihe fis caftenb Slevationtindew Gh thersetond
alternative embodiment of the present invention..[0059 FILGUREelo shows a side elevational view of a

third alterPfieERBHIASERL DR IRERIRE &APRIR" Semplpesﬁg%%jli%sglﬁgaratus in the first

po,s:'iticjnv,: [0055] FIGURE 6 shows a front elevational view of the first alternative embodiment of the present
A fﬁve’ntion. | |
[0056] FIGURE 7 shows a side perspective view of a second alternative embodiment of the
apparatus of the present invention, with the pipe handling apparatus in the first position.
[0057] FIGURE 8 shows a side elevational view of the second alternative embodiment of the present
invention, with the pipe handling apparatus in the second position.
[0058] FIGURE 9 shows a front elevational view of the second alternative embodiment of the
present invention.
[0059] FIGURE 10 shows a side elevational view of a third alternative embodiment of the present
invention, with the pipe handling apparatus in the first position.
[0060] FIGURE 11 shows a side elevational view of the third alternative embodiment of the present
invention, with the pipe handling apparatus in the second position.
[0061] FIGURE 12 shows a front elevational view of the third alternative embodiment of the present
invention.
DETAILED DESCRIPTION OF THE INVENTION
[0062] Referring to FIGURE 1, there is shown a side elevational view of the preferred embodiment
of the pipe handling apparatus 36 of the bresent invention. The pipe handling apparatus 36 is
mounted on a skid 16 that is supported upon the bed 12 of a vehicle, such as a truck. The pipe
' h.andlihg apparatus 36 in particular includes a ‘main rotating structural member 14 that is pivotally

movable between a first position and a second position. A lever assembly 101s pivotally connected
to the main rotating structural member 14. Anarm 20 is pivotally connected to an end of the lever
assembly 10 opposite the main rotating structural member 16. A gripping means 11 is fixedly
connected to an opposite end of the arm 20 opposite the lever assembly 10. T he gripping means 11
includes a body 17 and grippers 13.
[0063] In the present invention, the main rotating structural member 14 is a structural framework of
struts, cross members and beams. In particular, in the present invention, the rhain rotating structural

member 14 is configured so as to have an open interior such that the pipe will be able to be lifted
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_10060_1 FIGURE 11 shows a side devational view of the third alternative embodiment of the present
|nyent.|on, with the pipe handling apparatus in the second position. 10061] FIGURE 12 shows a front
devotional vieyidhethind alternative embodiment of the present inventionP OETHRI0E 132248
DESC_RIPTION OF THE INVENTION [0062] Referring to FIGURE 1, there is shown a side el evati
o_nal view of the preferred embodiment of the pipe handling apparatus 36 of the present invention. The
pipe handling apparatus 36 is mounted on a skid 16 that is supported upon the bed 12 of a vehicle,

such as a1l 1S, pIAS AR RCHAPAIAING:6 T BAYUeulorchgosoaumaintatainyistictuce
member 14 that is pivotally movable between a first position and a second sitign. A lever a%sembly

10 is pivolati{PpaAmSchedn e HHARSFEHFY SRRRirkt AicHBée fH?fbﬁ\Ye{Fﬂf?fgff? SABEIY Conected

to an end,pf the.leyer.auseribly 10 RpResiishasnaing slatingastietbtal menthesd i grippidly means
11 is fixedly connected to an opposite end of the arm 20 opposite the Jever assel%pbl 10. T?%l%ripping
& atir

means 11fielessi ooy Al GrisHBESTRCHEHeBF e Hreselt iftfeliidh &R Yotating

¢ IO
€ main ro

structural menben 14 is & Stustidrab frameneikoh stutm cyeseung mbeteantibsamsll yrpartisedar, in

the present invention, the main rotating structural member fi d t
interior sughhmbRHtRE BHEWIPERIABIR S BEfdd WIS BOT Izé’:%?;%%elfé%%@@s}b%g?g& S

rotating structural member 14 is located in offset relationship and above the pivotable connection
of the link with the skid 16. A small frame member extends outwardly from the side of the main
rotating structural member 14 opposite the link. This frame assembly has a pivotable connection
with the a brace. This unique arrangement of the lever assembly 2 facilitates the ability of the present
invention to carry out the movement of the pipe 82 between the horizontal orientation and the
vertical orientation.

[0064] The arm 20 has an end pivotally connected to the lever assembly 10. The opposite end of the
arm 20 is connected to the gripping means 11. In particular, a pair of pin connections engage a
surface of the body 17 of the gripping means 11 so as to fixedly position the gripping means 11 with
respect to the end of the arm 20. The pin connections canbe in the nature of bolts, or other fasteners,
50 as to strongly connect the body 17 of the gripping means 11 with the arm 20. Thebolts associated
with pin connections can be removed such that other gripping means 11 can be affixed to the end
of the arm 20. As such, the pipe handling apparatus 36 of the present invention can be adaptable to
various sizes of pipe 82 and various heights of drilling rigs 22. ‘

[0065] The gripping means 11 includes the body 17 with the grippers 13 translatable along the length
of the body 17. This vertical translation of the grippers 13 allows the pipe 82 to be properly moved
upwardly and downwardly once the vertical orientation of the pipe 82is achieved. The grippers 13
are in the nature of conventional grippers which can open and close so as to engage the outer
diameter of the pipe 82, as desired.

[0066] The link is an elongate member that extends from the pivotable connection to the pivotable
connection of the lever assembly 10. The link is non-extensible and extends generally adjacent to
the opposite side from the main rotating structural member 14 from that of the arm 20. The link will

generally move relative to the movement of the main rotating structural member 14. The brace is
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in a manner so as to pass through the interior of the main rotating structural member 14. As such, the
top 26 of the main rotating structural member 14 should be strongly reinforced so as to provide the

necessary stryglisg] dpiegsy to the main rotating structural member 14. A lugcaxigpeis ossyardly from
one side of the main rotating structural member 14. This lug is suitable for pivotable connection to the
lever assembly 10. The main rotating structural member 14 is pivotally connected at the bottom 28 to a
location on the skid 16. The pivotable connection at bottom 28 of the main rotating structural member

14is 'Ocigﬁgomitﬁ%{e%ﬂmw eandabavk e RgRRlgaannastisneidienk itk skidds. A

small frame member extends outwardly from the side of the main rotating structural member 14
opposite tHedlrikotrHispanseletaaiashipnalengihsameOdituetdhsdsiestrads brine Qfﬂ?’dﬁ%g
arrangemgnt of the lexerassembly 2 tagilifaten e .akiline abthePrrsentnvantion:a samypytithe

movement of the pipe 82 between the horizontal orientation and the vertical orientation. 100641 The

arm 20 hasesaei piibemipe8ARetreeniheioTamaial saisniierond e JppiseherémirbPthe arm 20 is

CO”““%&%%%H&%?QH&%&& HRRRALE Wah S RRIN BTRINGREHO BEERIABEA SyitiRGaH1 the
body 17 of the gripping means 11 so as to fixedly position the %{gigpirg means 11 with respect to the
oy

end of theraAvn2OFRausIHSRRTE ddon< darr beniAbpe tas falof iStHOTs SlERsry Ayl dE%)
strongly comnegt taaiRodd k7 efihe airRinG MeRRBAL WithFkeain 24n Tihe ReHsoasgosialednith pin

connections can be removed such that other gripping means 11 can be affixed to the end of the arm

20. As sueHiTHchise Herifier bepadaerd o Srahl SrRese th MR DI AENBE AdSPiaBIg e ARGus sizes

of pipe 82yapdhyariQus hsidhie.ofdillingigien {0RA6H Hae.arippingmeansdiingadesctiinbady 17
with the grippers 13 translatable along the length of the body 17. This vertical translation of the
grippers 1B EIRANERIE13E8E Y be properly moved upwardly and downwardly once the vertical

orientatiogpkierRingifAzis Ashieratudingarieparenbialeindne satia e anentional gripperswhich
can open and close so as to enggae the outer diametnr of the pipe 82, as desired. [0066] The |ink is
t

> L ( > PIpe ¢ > _
an elongatadibamseimdtibxionad tom e e Ene Sorih b R BRI Sn BERSA DY The
lever assembiyLQ: Thadipkiscromns extansibie snsaxtands.gane aaloadiapgntso ihengpgosita side from

the main rotating structural member 14 from that of the arm 20. The link will generally move relative to
the move®@neohthd iR dthting structural member 14. The brace is WO

2010106 23RS BRASHPGA2ALE PiXoLR SRABE iR dashe sl frmevarkassasiataekwish main

rotating structural member 14 and also pivotally connected at a location along the arm 20 between the

ends ther@bhaHpBRiEE ¥ nAERS S NEHIRIPEELHEHEG AT AP SRS £ R RTSTRES L BLSFRY
movemeng ot g Ahio28edurine:1he mavesnerhehihening &lpehween Me hesizottisusieniatost and

the ve rticat‘tllec:) Qﬁﬂtggg%z between a horizontal orientation and a vertical orientation can be achieved purely
through the mechanics associated with the various components. Only a single hydraulic actuator may
be necesséry so as to achieve this ‘desired movement. There does not need to be coordinated
‘movement of hydraulic actuators, The hydraulic actuators are only used for the pivoting of the main
rotating structural member 14, Because the skid 16 is located on the bed of a vehicle 15, the
vehicle15 can be maneuvered into place so as to properly align with the centerline of the drill pipe
24 of the drilling rig 22. Once the proper alignment is achieved by the vehicle 15, the apparatus 36
can be operated so as to effectively move the drill pipe 82 to its desired position. The gripper
assemblies 11 of the present invention allow the drill pipe 82 to be moved upwardly and downwardly
for the proper stabbing of the drill pipe 24. The present invention is adaptable to various links of
pipe 82.
[0070] Various types of gripping means 11 can be installed on the end of the arm 20 so as to properly
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10067] Actuators have an end connected to the skid 16 and an opposite end connected to the main
rotating structural member 14 in a location above the end. When the actuators are activated, they will
pivot the main“;gt%' %étgﬁctural member 14 upwardly from the horizontal opieptatinouiéinately to a
position beyond vertical so as to cause the pipe 18 to achieve a vertical orientation. Within the concept
of the present invention, a single hydraulic actuator can be utilized instead of the pair of hydraulic
actuators. 10068] The drilling rig 22 is illustrated as having drill pipe 24 extending upwardly so as to
have an end abows e Aol fagr00-Wiben e pies Bisingisnedispl arianiadions harlsanslaiable

movemenRt of the grippers13c e utilized so as to cause the end of the pipe 82 to engage. with the

 box of thengrilbifed2it OGSLLIsysreprdsamEiRVERTEA e LBB YA 1 Sy SHBR BRRRLFSRShe
non-extens '&@t%’é?@?&%?é&g%?@?éﬁ%%@éﬁe ivee Withderonen sizingiars &Nl asalauanships.

In essence, the present invertion provides a four-bar link between the various components. As a

result, thefribuarpertbithechiiveipasybsresh of HisizabaniALALRRGHIARY REVETT P DHEHE on can
be achieved ﬁ%ﬁ%‘%ﬁéhr&gQ&HJ%E"&%Q&Wﬁ%@é&&?i%&ﬁi&/%ﬁt@s@gm@e@@éﬂagmﬁm&;ﬁa:faxsmiﬂgle

hydraulic%)cnt ator may be necessary so as to achieve this desired movement. There does nﬂ%t need to
be coordirafeuirothertesitedhyereing Rty tbis SaseTRRlitak E i prsre drelsiRirsed Pt pivoting
of the main {Eota% fﬁﬁ%ﬁ%@@@bﬂ 14. Because the skid 16 is located on the bed of a vehicle 15,

. c : . . . I
the vehlcllél] C e maneuvered into place so as to properly align with the centerline of the drill pipe

24 of the H¥MERidea OB RIS BEd: HifghincdiniingaraR sy tHa WeHiETEPPsiipn: IBFEFARY 36 can

be operated 50 as toweftectively move.the skilhpips.82rtR s drsisednosition: dbeagrinpef.assenblies
11 of the preggel?lt Invention allow the drill pipe 82 to be moved upward%énd.downwl%{adly for the proper

stabbing of thidlhll pigieae RITT eCeREE RTIRVEHIRHTE AGARTAIBABPPAFHS R & AoB e e main

100701\’%%%%%%3&8%&8&9%%&fﬂﬁa@ﬁeltérﬁ%m instaledonithe @B oRtherars @RS ae trgroperly
WO 2010/06261I3PCI/US2009/062248 accommodate longer lengths of pipe 82, As such Lnstgﬁd of the

complex cohlediSieeiahishadiAsantdr PR WRATD AR ERE SURIEHTEL PHEBFREdEN tsHeAeves it
results by,simale mansxyesing aldheyehids dbaang withopemetiomefiha hudiesiiaieyliddars. Al

other linkages and movement of the pipe 82 are achieved purely because }c;f the mechapical

connectioHewetwetis thescririBrenEompstentlalas BacHoEeA e Eei AU IS0 Pedite,

sel-centering, of e, pine. S RSRASI AR dasites! Rannecting pipe mthisds acaumplibetbuith
only a single degree of freedom in the pipe handling system. [0071] Referring stillég .FI%UkR 1, the
pipe handiang impepResse JSindiRrErHBSmbA FRE HIRERE PGS e BORAFES i S RBRS o ts

orientation, The fubular 82 cah he Al WU RIEUCtarR PaRddRdrillingpsual 23 pipeiorbasingd The
tensioning means of the apparatus 36 is attached to the main rotatln%stru%téj%abgembe{] 14 The
h

tensioningenetmantreib wetrdl c bR 3BV hé aRFAbIHP IS HSEE AbTeVs8 1 %%lj%%e%rfdelli%p 26 of

the main Ee)gﬂ%éﬁw?st%cmmfe%téﬁ&gﬁqgmm@l@@m@ﬁtse eahlead Blattached to a fixed
surface. In FIGURE 1, the fixed surface is the skid 16. However, the present invention contemplates
S PIRSERa ARt

that the fi%e72LRafertriRle WREACHAG BEMIhY RIS IRRAT S YL HREPIOSHRS T TRISIVETO the
main rotafjpg,stryeikral Retraeml di)Vhanithe Riparhanding.apparausitidsinibesticatiposition, the

tensioning means of the apparatus 36 is slack. The first cable 38 cz%n be seen as slacHn FI UBE l.
Sy Ve 1&)&3

The pipe Hemlingeippasaistiel ephealy plRdeaHRIERS DR THIFIS R T S plAcEY
placed ovgr. thewell head -t ThemRinghangdling @ppanatus 122 isdymicaliyiedatettiat adivighitiess than
the height of the well head 24. . ) ) . .

structural member 14 so that the gripper 17 holds the tubular 82 in a vertical orientation above the

well head 24. The first cable 38 can be seen as having end 40 attached adjacent the top 26 of the

main rotating structural member 14 and opposite end 42 attached the fixed surface, the skid 16. The

first cable 38 and a second cable (not shown) extend angularly outwardly from a {ront 30 of the main

rotating structural member 14. Having the first cable 38 and second cable (not shown) extending

outwardly from the front 30 of the main rotating structural member 14 prevents forward and
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10072] Referring to FIGURE 2, there is shown a side el evational view of the preferred embodiment of
the apparatus 36, with the pipe handling apparatus 12 in a second position. In the second position, the
main rotating %I’bl%%gJ %ﬁnber 14 of pipe handling apparatus 12 is in an aprxkpaialymastical
orientation. The arm (?o the pipe handling apparatus 12 extends outwardly of the main rotating
structural member 14 so that the gripper 17 holds the tubular 82 in a vertical orientation above the well
head 24. The first cable 38 can be seen as having end 40 attached adjacent the top 26 of the main

otating syugiuralmember,14,ad 9RRSie e 47, aiacheg he ed SuraRsi R K AB TR o

cable 38 &SORE Al (not Shown) exten gularly outwardly from a front 30 of the main

rotating s$Qatutia mehiioed 24, Hasindtredirst EXBIERIB hhatgbedial cable {hendnesny sxben Ay
outwardly from the front 30 of.the mai ' mem FEW YA 2Rt WP
2010/O62é%%‘i“ln’ﬁ“l}ﬁ%%%/Wﬂ%%@&%@g&%ﬁ%ﬁgf the %ﬁﬁéﬁfﬁam rotating struacl:turalrl1 meember
14 while defiiteiingdtsechislims 8210 e vrslinesabb3 & gapssbesueinir ROy REIWANABYSL able

38 and second cable. (not showp) tensi AR ing,str membes dd-when the main
%%éﬁqgafg?ﬂﬁ P&V&é}eﬁ glg%%]?]%d posiﬁéﬁ%ﬁeﬁ%%ﬁé\ble 38 ;?i\)f}és tlhe maintrqtating

rotating stsr%furlé e Isint | A /
structural imepivetd thetractuchigidityiatyam sefonwadd amihp sekonshaaridoen ot Atpw 1éhsBARable

38 prOVid%(S)’tesftt{ﬁJ ctyral integrity to.the main, Loraling SHH G @embenl 440 HesaeeRPdROSHAR: This
allows the malngrotg%lng structural member 14 to be formed of a lighter weight and of smaller and
lighter corapapemtsts[0073] Referring to FIGURE 3, there is shown a front elevational view of the

preferred zﬁ{@ﬁ%q#f}eﬁn%ﬂ @éﬁ%?%t‘ﬂt?&e@&ih%\?n&fﬁ%ﬁﬂEMA%&&QM@%@M&%&&&%H%&&&E

FIGURE ~ st cable e apparatus 36 has end 40 connected to a top 26 of the main
rotating stoficiarppareisr Cahameesenbppesitencialica 2 lans siedd lisahe RkE e GhefEstkidies. The

second cable, ¢4, of 11 FRPAALS.A IFSANENA (6,GaRTIEi AR 268l Al foiatag

structural Member 14 and an opposite end 48 connected to the fixed surface of the skid 16. The main

rotating stendtenaippentbend 43riRicieRE thisfincheustcsd Beskihl vhides sseartaRie b hilif
rotating structural member 145 in.a-subsipntially, veriealarisntatianng beueir PR&hte piagdanding

apparatus PBCan be seen as pivotally connected to the main rotating structural member 14. The main
rotating stopptsial méAfoemadcisdivtialfixed mdealihaskidiitt hearTpltt e A AEHRY cable

‘%V%rﬂlé’ 5585%@%;%8‘6&8 Whitednaie Faalipg.stiusiurabmamien dbniie second

38 extends an %oyt
cable 44 eiﬁrr%lfs&?gr@u%lry outwardly from an opposite side 34 of the main rotating structural member

14. The firstinrdéstotidl batrteicdgoanatainte nBis e fef et R HiRg aPRRFBM b FAYOR ARST the
main rotatin ?&fgﬁﬁ%‘&%@@% 4isindhevericaligatation i the. seenshppsilion.eThe fighand
n

second cables 3 d 44 prevent sideways or transverse motion of the main rotating structural

member Idaiukstd dvindiveisty andnseied sidbavayd 16rbeshmparerrisobh theedishcrdtamiyestitdiural
member 14, %F%e@%;gv&%%ﬂrﬁ%ﬁﬂgﬁ@&@@gm@!ﬁa@mﬂqg%m@%mmhsa.fr@m tBeoRBdAIOtAting
. the

structural Member y prevent such sideways motion of the main rotatin?féstructural member 14.

[00741 Anotivedsahaurdyewiasdin g ore fir SPEPUIS SIS AU IR AR SHYRE RSP HEm the
front 30 ofthermain rotating stinciahmenbrickiis the-cablias A8 andrdrhiansion shesaai retating

rotating structural member 14 is in the vertical orientation of the second position, The first and
second cables 38 and 44 prevent sideways or transverse motion of the main rotating structural
member 14 due to wind gusts and other sideways forces imparted upon the main rotating structural
member 14, Because the first and second cables 38 and 44 angle outwardly from the main rotating

structural member 14, they prevent such sideways motion of the main rotating structural member 14.

[0074] Another advantage of having the first and second cables 38 and 44 angle outwardly from the

front 30 of the main rotating structural member 14 is the cables 38 and 44 tension the main rotating
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‘WO 2010/062613PCT/ITS2009/062248 structural member 14 and help prevent springback of the main
rotating structural member 14 that can occur when the grippers 17 of the pipe handling apparatus 12

release the t%%%&?ﬁt}}e well head 24. [00751 Referring to FIGURE 4, theeds:eiyethagside
elevational view of the first alternative embodiment of the apparatus 50 of the present invention, with

the pipe handling apparatus 12 in a first position. The first cable 52 of the apparatus 50 can be seen as
slack when the pipe handling apparatus 12 is in the first position. The end 54 of the first cable 52 is

attached {9 the 100,26 of the el Toralng Simelral Famber e QRRasie Ratha aie. it

the m
cable 52 {§aftAched to arfr%g surface, such asthe skid 16, in alignment with the pivot axis 18 of the
main rotatingustrbetuhalgrippatsel71of thOPPe hardis ey armcld RS etheiahglandnat Bisive ldrithtional
view of th&first alternative embodiment of the apparatus 50 of the present invention, with the pipe
handling apparatus 12 in the second position. In the second position, the main rotating structural
member 18005 Refipinbandilg Bpdsatescli® ghiva vesitcartsateagbricrheldhn Bobrisepiye
handling apparatus xten raby, f ' I &R thah the
gripper 1?%%?&2 %ﬁ%k?ﬁ a@?grl%ﬂévéﬁe%é{glg%?%%g% g%%%/?eu?k%%&v%ﬁ% %%@4. Ié;rﬁr?feg pipe

handling Sipparatition.2 Tsérfiseceblobtiqsdhithpnatha it caaichs SZ1SIGRS WehihmOiB I&&ctural
member 14, Because e feriR SR miBaTRd sl ng piuekaxaniBsofitheubald iolabag s el

1 . .
member fﬁ?t e cable elps prevent forward and backward movement of the main rotating

structuralmagmbietitg sTisuahsiemddrd4blEvopris signdifo ol the figlirehbtarns LAGRAY N MErber 14

so as to help. preyent sidey r L INQMEBMAR LA IhexRaiR FPIRAUNGSirvGliRs marmhen 14
while deIi\S/lé%%%’té%%u%ég@\?%%ic%ﬁeﬁgvge}fgﬁ%%gp%. 10097%] Referring to FIGURE 6, th%%e is shown a

front elevatiorzriéw of the first alternative embodiment of the apparatus 50 of the present invention,

taken a'o'fﬁg‘}rgf Qé?egir%%uﬁééaﬂ he first Gahie 22 of the arRakIHs S-hasranentSiatiached to a

top 26 of ain rotating structural member 14 and an opposite end 56 attached to the skid 16,
which is afikediBuraethT hppsetondledithe BEseRtRY epfintatis gty Rips hrndliveconiaitndd b Hse top

26 of the ”gélé)”Jgégﬂ%s&m&a@@dﬂ@&@ﬁ{oﬁmﬁm@m@g@r@a@@%@%@heﬂome@i@gigam@nd 54
of the first cable'52 is attached the side 32 of the main rotating structural member 14. End 60 of the
second cabjeB8iis!atiachedvestical orientation. The arm 20 of the pipe handling apparatus 12 extends

outwardly from the main rotating structural member 14 so that the gripper 17 holds the tubular 82
in a vertical orientation above the well head 24. When the pipe handling apparatus 12 is in the
second position, the first cable 52 tensions the main rotating structural member 14. Because the
cable 52 is aligned with the pivot axis 18 of the main rotating structural member 14, the cable 52
helps prevent forward and backward movement of the main rotating structural member 14. The
tensioned cable 30 adds rigidity to the main rotating structural member 14 so as to help prevent
sideways or transverse movement of the main rotating structural member 14 while delivering the
tubular 82 to the well head 24.

[0077] Referring to FIGURE 6, there is shown a front elevational view of the first alternative
embodiment of the apparatus 50 of the present invention, taken along line 6-6 of FIGURE 5 . The
first cable 52 of the apparatus 50 has an end 54 attached to a top 26 of the main rotating structural
member 14 and an opposite end 56 attached to the skid 16, which is a fixed surface. The second
cable 58 of the apparatus 50 has an end 60 attached to the top 26 of the main rotating structural
member 14 and an opposite end 62 attached to the skid 16. End 54 of the first cable 52 is attached

the side 32 of the main rotating structural member 14. End 60 of the second cable 58 is attached to
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WO 2010/062613PCT/US2009/062248 an opposite side 34 of the main rotating structural member 14.
The first cable 52 extends angularly outwardly fi-om the side 32 of the main rotating structural member
14. The secong $3hlgR3sgxtends angularly outwardly from the opposite side8#/0ésine/tezimrotating
structural member 14. The first and second cables 52 and 58 are shown in FIGURE 6 as tensioning
the main rotating structural member 14. The outwardly-angled nature of the first and second cables 52
and 58 tensions the main rotating structural member 14 so as to prevent sideways movement of the

main rotafing StuciuEl MRt d4 dHRimuind QusisRadRines sidewaysdoecss dmarr atdounery the

. main rotaﬁng z{ructural member 14. Opposite ends 52 and 56 of the first and second cables 52 and

58, respeoctiteiydbridoctiesda R afdhereamiing Sysudmembes bk (hherraenfbiabing SEstdral
member 4 Jhriher e slsiance Al snds bhandlpldhe-alasbdiancver espraivey. The
(0] I

location e erids 56 and 62 of the first and second cables 52 and 58, respectively, along thelpivot

axis 18 ofatbserairdrerhting rod b meinmarin X KEHR D feteitreionghhe B IO AR FOtAHHG
structural j%%%@ﬁ4%@8&&1@@%@@@9&@9@%@%@%&3 Jeleaseshestubidar 8 abihenwelinead

24. [0078] Refterring to FIGURE 7, there is shown a side elevational view of a second alternativ

embodimeptetingheragperanesmbar drPRASIESERY TV EINGIRY T AL P Hal dhn FABTRFATS 154 Aown in

the first pasitign [hgJurg) QhhGIRPRAIAS O s S hapi a8 s knwhemthe-pipeshandtiag
apparatus 12 is in the first position. The end 68 of the first cable 66 is attached_to the top 26 of the

main rotatirsbeudtraprpnsifrids 52 1me opsbshe Gray o speRadirablea e BBl s atiShsEtvidYa HiRed

surface. The fixed surfacednFiGHRRA i the a1 mE8R.i hadixacsusians samBudsodrmeiny tiher
surface that is stationary, such as the skid 16. It is important that the first cable 66 of ﬂ%%%ggé%us 64

is slack whierlisiangised Higrraing BB ARlderablss f7erfrst S EEHEHEE thAOhO FnRH: aratus

12 can eaglly ;Qyeiam aufiisiResiioniq 8554088, pesitianyEndiod ofiibpifissteable 66ts eannected
to the ground 80 in front of the pivot axis 18 of the main rotating structural member 14. OOE%J)é
iment

Referring 10/2HIg SREBAHBra s HbBIPS RigeR! SratRsk b Hon e S BisF THEHAS S

of the apRaralus 64:p! IR BIESeRdRveNTPRIwI: the Ripehandingappariss2t2 in the second
position. In the second position, the main rotating structural memper 14 of th pipe&gr@lingﬁaﬁgaratus
YARENGs

12 is in a MUTSLRa&yVEHcBIGHRR R T e SR 26 Sidh s pIBEMahdifY Shpars

angularly gutwardly, frof, é‘a@iﬁhmlﬁ&m sur alvepmheT Adpss: thatdihe; gppRett 1 haldsowiO
2010/062613PCT/US2009/062248 the tubular 82 in a vertical orientation over the well head 24. The
first cableiBéhefmserasisiertdsBartsA e e ie SRR a0 s SRR IFRAHATPIAC BB S PR Rain
rotating stryctiralmememnl4iRerauss thelsicable 66 anglesrueraiyctoe firstoabledd adds

structural rigidity to the main rotating structural member 14 so as tq prevent backward $nd fg)r(l\%\:/%rd
well'head

MOVemenneTHHRIAHAS S TR SHTBERI Ml nicin BRPOEA G Gt 0 BRIS AR ES HiR

24. Moreqyer, thefiistsabls.f8-Relnsiaenent spro ghask 8HMEm@iRd elating sifudtired memher 14
which sometimes occurs when the grip@ler 17 of the pipe handling app?ratus?flz reltﬁ ses the %ubular

82 at the Welkreheida sEoRTY RufErMEtSEIE O RED merERd WAL st SARSIY Q6 SITATRARRISY the
second aljgrnativeiempadilmeniohsheRprartae4 pidhe presanpituenion diaker alpagdindisgd of
FIGURE 8. The first cable 66 of the apparatus 64 has an end attached to thqe TQC])F %%I%I maiElr%ttglting
structural ¥AB#FHEY 1UCARGSHYOBPYSITERAd RO ROSHIHLE P eRangRU B0 % DPEEThERRIFS ating
structural mempheidAoiheRing anding snrapaius.ds B srendld eableg2rofihel appasatis. 64 has
an end 74 attached to the top 26 of the main rotating structural member 14 and an opposite end 76
attached to the ground 80 in front or the skid 16 land the main rotating structural member 14 of the
pipe handiipgepRasaius, ke Flbefisskand:casqnsaabler S6iandidiolife seaancaliernativative

embodiment of the apparatus 64 do not angle outwardly from the main rotatjng structural member 14.
Instead, tefipsiaapleBhaaparasI b thbsies 38 Wﬁ%‘?ﬂaﬁ&%ﬁiﬂ‘@%&%&ﬂ?ﬁﬁﬁ%ﬁ%@r@ " e

second cale 12 isparalialie Berppesitersite S4ietdmwimainuataiingsitseLral thepipehddling
Extending the first and second cables 66 and 72 parallel to the sides 32 and 34 of.the main roﬁting

S

structural #RBRES 1AiSrashelpAn{ AU AR R AR mANT PETAGHG SHERIBT APRIEIBEPHALS 45 to
help prev%%?@%%m N REMEMAR FolietsHE Gl IeRbd M dueto b gusts antdother
transverse forces. 100811 Referring to FIGURE 10, there is shown a side elevational view of a third
alternative embodiment of the apparatus 78, with theqipe handling apparatus 12 in the first position. In
the third alternative embodiment, the first cable 80 of the apparatus 78 has an end 81 attached to the
top 26 of the main rotating structural member 14 and a opposite end 84 attached to a bottom 28 of the
main rotating structural member 14. Thus, both ends 81 and 84 of the cable 80 are attached to the
main rotating structural member 14. That is, neither end 81 or 84 is attached to a fixed surface.
Beeause neither end 81 or 84 is attached a fixed surface, the cable 80 is tensioned when the main



WO 2010/062613PCT/US2009/062248 rotating structural member 14 is in the first position. The
tension of the first cable 80 adds rigidity to the main rotating structural member 14 when in the first
position. 100824 Ratesergsto FIGURE 11, there is shown a side elevationalpdew bthedisel
alternative embodiment of the apparatus 78, with the pipe handling apparatus 12 in the second
position, In the second position, the main rotating structural member 14 of the pipe handling apparatus
12 is in a vertical orientation. The arm 20 extends outwardly from the main rotating structural member

14 so thathe, grinpes 17.Qbhe.piRehandingRRRarlschd HoldstbulanBR Bt anatipphariantation

above the well head 24 of the oil well 22. The first cable 80 is tensioned when the pipe handling
apparatusaphie sacthes seeutia posiarily Hissn ihe firgi Shnd Be RHEIGHA RS SRAFFO AR Strlittural
member 34 continiously a5 thes MANYRAINGSY UGl IBaMbes Mavesheiweeniths sshpasition and

the second position. 100831 Referring to FIGURE 12, there is shown a front eleyational view, of the

third alterrrisiecsHisSaithBATORTHE Hh5dPaIRY 78 ARt aad rvdehior e ALIS AT HHE 12282 of
FIGURE 14, Ihe first cable/80neh theahpay alvsibtihas as o d dlrtiachedterévien 26 pithaymain

rotating structural member 14 and an opposite end 84 attached to the bottom 28 of the main rotating

structural thdeipePEreTiedachack ehhie BeRARENE T ARHRaY the B 28 BF R Wi Totating

structural ypemperetd.and 28y aRPgsle SNt R0 Alached tothe batirem 2 ef $heuniaiRvedtatingostructural
member 14. The cables 80 and 86 continuously tension the main raotating s rtggtural me[?ber 14 as the
45588

main rotal#ftpetReteminsrieMsdr Riode b eetssBATAE AFerRIEHATA 1h o HHE HIeRSle 80 is
parallel to.the.side 3% Piih s main sr Al stpusisaiambe didn Hiengable 86 is PrGaliat © thie

opposite side 34 of the main rotating structural member 14. The tension of the cables 80 and 8

provides figrlispls B ¢hiin FepParHESHibRtr AP Rt Bk 48 L domef PrEVERT ARG Hidhons of
the main rIa{ing ﬁirﬁf&%%%ﬁ@m@@ﬁdlﬁo%&%%iQiésgf@ﬁﬁasamﬁaﬁd)méhﬁamwmrm@gm@sﬁrﬂcturm

member when delivering tubulars to a well head. 100841 The variousﬂ? bodiments discussed above
all add strUerobaT iRl s B ARAIPEGtRRHG Liniétraf REMMBSAR'S of é{;& BRPAEHY i%%%ﬁﬁ%r%’tfs 12.
The prefestederpbodimenss sHonRd MEKTHRES drusadisdhenosthigisitppothe amans notating
structural member 14 because the cables 38 and 44 extend angularly ou%vardﬁ%gfrog%n t%e front 30 of

the main tetleng iR Ftpieihe 4k d drbmdihe B39 aNe S5 B Bthting L ddral
member 34, Ihee3BiesRa anche 8 :ef 1hissd8Hd2AbRIDEREIBIA T [hSR002A62RA8ve embodiment

of the apparatus 64 do not angle outwardly from the main rotating structural member 14. Instead, the
first cable 66 is parallel to the side 32 of the main rotating structural member 14. The second cable
72 is parallel to the opposite side 34 of the main rotating structural member 14. Extending the first
and second cables 66 and 72 parallel to the sides 32 and 34 of the main rotating structural member
14, respectively, adds rigidity to the main rotating structural member 14 so as to help prevent
sideways motion of the main rotating structural member 14 due to wind gusts and other transverse
forces, ‘

[0081] Referring to FIGURE 10, there is shown a side elevational view of a third alternative
embodiment of the apparatus 78, with the pipe handling apparatus 12 in the first position. In the
third alternative embodiment, the first cable 80 of the apparatus 78 has an end 81 attached to the top
26 of the main rotating structural member 14 émd a opposite end 84 attached to a bottom 28 of the
main rotating structural member 14. Thus, both ends 81 and 84 of the cable 80 are attached to the
main rotating structural member 14. That is, neither end 81 or 84 is attached to a fixed surface.

Because neither end 81 or 84 is attached a fixed surface, the cable 80 is tensioned when the main

20-



first alternative embodiment are aligned with the pivot axis 18 of the main rotating structural member
14. The cables 52 and 58 do extend angularly outwardly from the sides 32 and 34 of the main rotating
structural me%g&lﬁmg'ﬁgefore, the cables 52 and 58 of the first alternativeemgadinentgevent
sideways motions to a greater extent than they prevent forward and backward motions of the main
rotating structural member 14. The cables 52 and 58 add structural rigidity to the main rotating
structural member 14 and are a viable alternative to the preferred embodiment in the event that the

cables 52,300 28FA0ADKRG S ip fiont ahilemATlAlRG sER ek TRambeY ddis HiRugbles 66
a

and 72 of thé sécond alternative embodiment extend angularly outwardly from the front 30 of the main
rotating stiitteratimertitiog studthelcabiabes d andcrambecJarARSSEMRe side 32 and 34 of the main

rotating s mﬂr@ie%?{&%‘i{o HaerpesivalyThusothe sahles f0-a0da1 2iehtiae seaand alternative

embodim vent forfward and backward movement of the main rotating structural member 14 to a

greater extenbthmanthetisenemeio SvayigrisusrsdrnetineePraratys thlifg Raseandponitithdr 18 The
renaton o e 6 T 0650 Al gk hin et o e

preferred embodiment ih the case that Tt is not practical to angle the cables 66 and 72 outwardly from

the side 32caimti3icftttiomAire rotafAg Seudtorrd M e Prain RS B Y B RRE s 80
a'tef”a“v&??%m?gg‘gg&?&tﬁr& altaghedivithe maindatating.situahial mambes-ida buareipetastached to

a fixed surface. cables 80 and 86 add rigidity to the main rotatin% structural member 14 so as to

help preveg forhizaatl 2d@ Bhekilard l23d Shrdwahra b/t inEnsona i s i HigaParHEber
14. The third, altepnativs erbadiment gl cables B sk st A & virbinalinaly sie e niianad

embodiment In the case that the cables 80 and 86 cannot be attached to a fixed surface. 1i0085] The
main rotatidceentintonslyrae b arinreking SHBI. MR bARRAPRBRAG SHLEAEHRATEY 120 iates
through dggg(%(g fhepipe 18 and achieves between 450 - 900 of rotation 100861 The foregoing
disclosure and description of the invention is illustrative and explanatory thereof. Various changes in

the detaild @F8HeRitastingeld EHASIRITASNtheHY inchsd Rk AadE Withck @S Hspb st MlsHdint
without departing, franhe e SpiktR! dhainyantisnnThgiBresarhinneRliar showldamigbrIimited by

the following claims and their legal equivalents. CLAIMS 1. A pipe handling apparatus, comprising: a

skid; a rivhinfittaerestfuefuhsl marEs R/BaRgTERISA PIASDEDINR rioRivE R dhe T TRETRSIN
rotating sgggg%aim%%@s{ PVRLNG PepyesRacfiEskpasiianand sseapehIBsiiDke ntlevetpivetally

connected to the main rotating structural member, the lever having a first end extending outwardly

from a weltsideret nrenhraittrotheiserend etblab fraserndi pitashAdRile LB dhe R AEI%y
Outwardlysfﬁ%mm ARpesitegda PLENE PG AiRtIDg §£fgktq{éﬁatlo”ﬂ@é’ﬂhﬂfd)m 28 of the main rotating

structural member 14. The cables 80 and 86 continuously tension the main rotating structural
member 14 as the main rotating structural member moves between the first position and the second
position. Cable 80 is parallel to the side 32 of the main rotating structural member 14. The cable
86 is parallel to the opposite side 34 of the main rotating structural member 14. T he tension of the
cables 80 and 86 provides rigidity to the main rotating structural member 14 so as to help prevent
sideways motions of the main rotating structural member 14 due to various forces imparted on the
main rotaﬁng structural member when delivering tubulars to a well head.

[0084] The various embodiments discussed above all add structural rigidity to the main rotating
structural member 14 of the pipe handling apparatus 12. The preferred embodiments shown m
FIGURES 1 - 3 adds the most rigidity to the main rotating structural member 14 because the cables
38 and 44 extend angularly outwardly from the front 30 of the main rotating structural member 14

and from the side 32 and 34 of the main rotating structural member 14. The cables 52 and 58 of this
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an arm pivotally connected to the first end of the lever; a gripper assembly connected to an end of
the arm opposite the lever for gripping a tubular therein; and, a first tensioning member affixed
adjgcent to anwigpgicargs@s the main rotating structural member and extendirgrarswerdeamnay from the
main rotating structural member, the first tensioning member applying no tension to the main rotating
structural member when the main rotating structural member is in the first position, and the first
tensioning member applying a tension to the main rotating structural member when the main rotating

structural ppemberisintbg seaanRaPasitiannl The aRpaiabysokclainglifurhes comprisingicuthie first
tensioning member having an opposite end attached tQ a location negr a qi)ttom of the main | %tating R
At fﬂgto ﬁte

structural PHERRSE-4anthe Grblss SAARERS SRy FRE SR R Ehbh i IR ARh S dadl Yop of

the main rgiafing sHrcturakMambernibe secongdpmomiRgaMMIzEY hay iy a@niappusitel enthdtiached
to a location near the bottom of the main rotating structural member.

wherein tH&SeeBRENMERTSRINH FHEHTITBP OB B G L EiH éhﬂé?ﬁ%(ggﬁ%fggégu% %J%I%mﬂ% ef’

opposite the,fikst IGNEIoRINE BRI S ructural member 14. The cables 52 and 58 add structural rigidity to
the main rotating structural member 14 and are a viable alternative to the preferred embodiment in
the event that the cables 52 and 58 cannot be extended in front of the main rotating structural
member 14. The cables 66 and 72 of the second alternative embodiment extend angularly outwardly
from the front 30 of the main rotating structural member 14. The cables 66 and 72 are parallel to the
side 32 and 34 of the main rotating structural member 14, respectively. Thus, the cables 66 and 72
of the second alternative embodiment prevent forward and backward movement of the main rotating
structural member 14 to a greater extent than they prevent sideways movement of the main rotating
structural member 14. The orientation of the cables 66 and 72 in the second alternative embodiment
is an alternative to the preferred embodiment in the case that it is not practical to angle the cables 66
and 72 outwardly from the side 32 and 34 of the main rotating structural member 14. The cables 80
and 86 of the first alternative embodiment are attached to the main rotating structural member 14,
but are not attached to a fixed surface. The cables 80 and 86 add rigidity to the main rotating
structural member 14 so as to help prevent forward and backward and sideways movement of the
main rotating structural member 14. The third alternative embodiment of cables 80 and 86 are a
viable alternative to the preferred embodiment in the case that the cables 80 and 86 cannot be
attached to a fixed surface.
[0085] The main rotating structural member 14 can be aboom. The main rotating structural member
14 rotates through delivery of the pipe 18 and achieves between 45° — 90° of rotation.
[6086] The foregoing disclosure and description of the invention is illustrative and explanatory
thereof. Various changes in the details of the illustrated construction and method can be made within

the scope of the claims without departing from the true spirit of the invention. The present invention

should only be limited by the following claims and their legal equivalents.
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4. The apparatus of claim 3, wherein the first and second tensioning members tension the main
rotating structural member in the second position, the first and second tensioning members applying
no tension when the main rotating structural member is in the first position. 5. The apparatus of
claim 4, wherein the first and second tensioning members are attached in a locagignsin fsont of the
main rotating structural member. 6. The apparatus of claim 2wherein he first and second tensioning
members are cables. 7. The apparatus of claim I, further comprising: wherein the first tensioning
member has an opposite end attached to a fixédigulfate a from the main rotating structural member;
and a second tensioning member has an end attached adjacent the top of' the main rotating
structural member, the second tensioning member having an opposite end attached to the fixed
surface. § The aplﬁ)ar tus of claim 7, wherein the first and second tensioning members are attached

to the fixed suftdtBAIBRY e dsRAST RS BRRHEASAin rotating structural member,

a skid;

a main rotating structural member pivoting about a pivot point relative to the skid,
the main rotating structural member pivoting between a first position and a second
position;

a lever pivotally connected to the main rotating structural member, the lever
having a first end extending outwardly from a well side of the main rotating structural
member, the lever having a second end extending outwardly from an opposite side of
the main rotating structural member;

an arm pivotally connected to the first end of the lever;

a gripper assembly connected to an end of the arm opposite the lever for gripping
a tubular therein; and,

a first tensioning member affixed adjacent to an upper end of the main rotating
structural member and extending outward away from the main rotating structural
member, the first tensioning member applying no tension to the main rotating
structural member when the main rotating structural member is in the first position,
and the first tensioning member applying a tension to the main rotating structural
member when the main rotating structural member is in the second position.

2. The apparatus of claim 1, further comprising:

the first tensioning member having an opposite end attached to a location near a
bottom of the main rotating structural member; and

a second tensioning member having an end attached adjacent to the top of the
main rotating structural member, the second tensioning member having an opposite
end attached to a location near the bottom of the main rotating structural member.

3. The apparatus of claim 2, wherein the second tensioning member is attached to a side of
the main rotating structural member opposite the first tensioning member.
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9. The apparatus of claim 8, wherein the first tensioning member extends angularly outwardly from a
side of the main rotating structural member, and the second tensioning member extends angularly
outwardly from an opposite side of the main rotating structural member. 1 0. The;apparatus of claim
9, wherein the first and second tensioning members tension the main rotating structural member in the
second position, the first and second tensioning members applying no tension when the main rotating
structural member is in the first position. 1 |. The apparatus of claim 7, wherein the first and second
tensioning reMibersrexiendanguiadyvouwartly frotmradisontrof tésinming rotatingssusturdienember.
MG3Upmainltathe appexatiisnofrtiaiin 1k, wheréipotivofirshéehsianhgetoamhteriexiepds:amgtslarly

outwardiyfrain: a sidesed thenenain: ratating SiHCitHRNRa meeibanglithe seeand éanrsioning member
extends angularly outwardly from an opposite side of the main rotating structural member.  13. The

apparatus of claim 12, wherein the first and second tensioning members tension the main rotating

structural member in the second position, the first and second tensioning members applying no

tension wheh theeMREATAGIARA G _BuAIYArIHEHEITYE Mdmsamd osinBine memberhdrapiiits of claim
11, whetieldetfirstrafidrsed shalafsioingerensberd meanheiached to the fixed surface in alignment
with the main rotating structural member, the first tensioning member being generally parallel to the
side of the main rotating structural member, the second tensioning member being generally parallel to

the onOSit%.S igﬁe%fp%)haera ugigf rc%%%% &/‘i{gl%tilﬂr%le & QneJ 'second tensioning members are cables.

7. The apparatus of claim 1, further comprising:

wherein the first tensioning member has an opposite end attached to a fixed surface a
from the main rotating structural member; and

a second tensioning member has an end attached adjacent the top of the main rotating
structural member, the second tensioning member having an opposite end attached to the
fixed surface.

8. The apparatus of claim 7, wherein the first and second tensioning members are attached
to the fixed surface along the pivot axis of the main rotating structural member.

9. The apparatus of claim 8, wherein the first tensioning member extends angularly
outwardly from a side of the main rotating structural member, and the second tensioning member
extends angularly outwardly from an opposite side of the main rotating structural member.

10. The apparatus of claim 9, wherein the first and second tensioning members tension the
main rotating structural member in the second position, the first and second tensioning members
applying no tension when the main rotating structural member is in the first position.

1. The apparatus of claim 7, wherein the first and second tensioning members extend
angularly outwardly from a front of the main rotating structural member.
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15. The apparatus of claim 1 Further comprising a link having a first end pivotally connected to the
second end of the lever, the [ink having a second end pivotally connected to the skid.  16. A method
of tensioning a main rotating structural member of a pipe handling apparatus,gw@%m%in rotating
structural member rotating about a pivot axis from a first position to a second position, the method
comprising: attaching a first tensioning member adjacent a top of the main rotating structural
member; attaching an opposite end of the first tensioning member to a fixed location near a
bottom of thE2malis retafay seiideirall ierhbesin the fisachiviegn i seconbctensioding pwariber adjacent
the top ofithverdaificotatinty stricturalmentbey structiatiachingearuappesite @nid ofstheiseaand tensioning
memberitcadsixed ladationvaedy thenbatteppofithsideainthetating staieie kalunembaEmber. applying no
tension to the first and second tensioning members while in the first position;

13. The apparatus of claim 12, wherein the first and second tensioning members tension the
main rotating structural member in the second position, the first and second tensioning members
applying no tension when the main rotating structural member is in the first position.

14. The apparatus of claim 11, wherein the first and second tensioning members are
attached to the fixed surface in alignment with the main rotating structural member, the first
tensioning member being generally parallel to the side of the main rotating structural member,
the second tensioning member being generally parallel to the opposite side of the main rotating
structural member.

I5. The apparatus of claim 1 further comprising a link having a first end pivotally
connected to the second end of the lever, the link having a second end pivotally connected to the
skid.

16. A method of tensioning a main rotating structural member of a pipe handling apparatus,
the main rotating structural member rotating about a pivot axis from a first position to a second
position, the method comprising:

attaching a first tensioning member adjacent a top of the main rotating structural
member;

attaching an opposite end of the first tensioning member to a fixed location near a
bottom of the main rotating structural member;

attaching a second tensioning member adjacent the top of the main rotating structural
member;

attaching an opposite end of the second tensioning member to a fixed location near
the bottom of the main rotating structural member;

applying no tension to the first and second tensioning members while in the first
position;
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pivoting the rotating main structural member from the first position, by lifting the top of the main
rotating structural member, to a second position and tensioning the main rotating structural member in
the second position with the first and second tensioning members; pivoting a lever outwardly from

1

the main rotating structural member when the main rotating structural member is-f the second
position, the lever having a first end extending outwardly from a well side of the main rotating structural
member, the lever having a second end extending outwardly from an opposite side of the main rotating
structural memberpivotingivitingainamsioutinemtdiy! frormbheffivst dredioftthesiever hitithchmain rotating
structural meftiyemigrindiaé sesiondpekitienbant a segoippingiddulutarenstbnonetos More@EPPETrs at an
end of the anmisirehnibabeain tetatingnstpuciutal wignikefiis inthefisel pasitiamg mdnfbdihe method of
claim 16, further comprising: extending the first tensioning member angularly outwardly from a side
of the main rotating %ot drkevierernbestdndrom thxtmaidingfthegssoond ik nsiohingyinentibemamgularly
outwardly fromatare sppdsitd side lofrthreimtainseotating stiucturalenenbein d8fifhemethadiofzclaim 16,
further comprisinagily from a well side of the main rotating structural member, the lever having a second

end extending outwardly from an opposite side of the main rotating structural member;

pivoting an arm outwardly from the first end of the lever when the main rotating
structural member is in the second position; and

gripping a tubular with one or more grippers at an end of the arm when the main
rotating structural member is in the first position.

17. The method of claim 16, further comprising:

extending the first tensioning member angularly outwardly from a side of the main
rotating structural member; and

extending the second tensioning member angularly outwardly from an opposite side
of the main rotating structural member.

18. The method of claim 16, further comprising:

extending the first and second tensioning members angularly outwardly from a front
of the main rotating structural member.

19. The method of claim 16, the fixed location being aligned with the pivot axis of the main
rotating structural member.

20. The method of claim 16, the fixed location being a surface of the main rotating
structural member.

21. The method of claim 16, wherein the first and second tensioning members are cables.
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extending the first and second tensioning members angularly outwardly from a front of the main
rotating structural member,  19. The method of claim 16, the fixed location being aligned with the
pivot axis of the main rotating structural member.  20. The method of claim 16, thg pged location
being a surface of the main rotating structural member. 21. The method of claim 16, Whereln the first
and second tensioning members are cables.  22. The method of claim 16 further comprising the
step of pivoting a link in response to the rotation of the main rotating structural member, a first end of
the link pivotthglihemane e€ekdnend bfrthes kevepriaisetondepnd pivibiénlinkl jpivdting meae thehsottom of
the maimtdiating gtructurabmengbenctural member, a first end of the link pivoting from the second

end of the lever, a second end of the link pivoting near the bottom of the main rotating structural

member.
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