Pl PE HANDLI NG APPARATUS AND METHOD FI ELD OF THE
| NVENTI ON [ 0001] The present invention relates to a
W@ aipalsssoor pi pe handl i ng apparatus. Mre partPCUUS2008/080987
the present invention relates to a pipe handling
apparatus for noving a pipe froma horizontal
orientation to a vertical orientation. Additionally,
the prese ' ' el [ '
appar at usrﬁwﬁﬁ%ﬁmé&%@é%@ @ﬁﬁd]:{bﬂ)g rig.
The present invention also relates to pipe handling
apparatus that noves the pipe with a single degree of
freedom BACKGROUNIECH OHEHENYENN TN 0002] Drill ri gs

e utilized several nethods for transferring tubu
0001} F?ﬁ%r@ﬁeglt FIVGRAien Tsiakes tp 4EHOujcapRRhaR g nERePdRius Mp preggftcularly, the
present Engﬁﬁté&{]rg%ﬁég ?Ao glrl%@ﬁgg é{%ﬂ atattlfrlgafﬁ S 8?1?1@% Bﬁ) S\gfg)}ngar lpog[z%ntfa%rlentatlon

to a verticH) WlightaBé. | Agditidhelyl ehic fpreskhtﬁﬂ{f@ﬁlon o¢latecPpidsipe Bsndlisigdpparatus for
herein includes all forns of drill pipe, drill
mstalhrtgdweéruﬁon %d\rshhﬁs rlgl fl h@mesembmtvmﬁqﬁl@ll@ relgiss iptipekand Bpgypparatus that

%gd oth 1%? 3 F rs known in the art. [0003]
moves R&?ﬁ? % G@FFI IF? M have utilized a combination
of the ri _g Cr apREKAROUND Drramek Y ESpsb/M f or
transferring a tubular fromthe pipe rack to a
[0002] Deiltrigsadiavposlizddoavahlonethpieloc ntderriof tithdarwedrhberTFrem a pipe rack

adj acen{ %{h%g(ﬁgEégq%gt%;nélgg%hm%igﬁbg ﬁ,ﬁﬁ Oorrlqr'\;éqz % ¢ emsfc;;gsconnection to a
i tH Vb " i X
provios S B8 LR 75 oLl S TRNLR
all formgeiiddll ptpeadvslt eslladp essadd, tineid, bottdie hmle@ssmtbyw@(BH\m lked sther types of
IS potentlally danger ous and has caused numerous
tubularg lgjayyn i8dh¢ #t.dri | | i ng operati ons. Further, the hoisting
[0003] ?éﬁve%lfnf)ﬁgﬁ%k ﬁh 1 g t eetulfilﬁ éda g cBI%Pﬁlfotﬁgn of! {h% z 0&%&1 Ctan\é/I tﬁg traveling

her’ por ions o
system fod Bth Aérrin g ah['b%[!ﬁ freni Bepipe elekidevaiios pf)ﬁﬁbn vt IR cdfitet df the well.
floor. This can damage the tubular and may affect the
The obwwseigﬂadt/@nt@ge wikehe prorectsygoms iséhattenc is a@@esfwmenanual involvement
One t od

t he 0004
in aﬁaC@lpgﬁ% S Rips pls tslfsp;“?'%ert&h{ll@mnd]ﬂalewng hg piae m the dgiflergglndo the rotary

table. Tﬁ%@ﬁﬁ&?ﬁaﬁs\fé%e%i%nQH Qhé)‘ilcﬁhtk'o@ QvRkert Nepdtb i ryQiéﬂ raus and has
sel'ected pipe on the pipe rac he pipe i s thérea

caused hurh¢reds mpuresiodiilheg ppastfi@sntanibrf the hbistwey systech Ihh]}@:l[lkm the tubular
is placed into the nousehol e.. The nousehqgle js si
to Comealﬁtwraghwﬂh otttk of gihenpertient oldbntigian die tbllads ﬁ@nsferred from

the plp%/\ﬂl%k @ ttﬁae;r itk ﬁl%re ’Hﬁk %F% aéﬁg&r tlth'lg tﬁlﬁﬁ pﬁtnﬁer?#%&& Zﬁ:le! i’ﬁtegrlty of the

i's necessary

connect$dnfsIb@@veeﬁ|su¢lﬁs§i‘fe€tu5@1@t$f1ﬁ(ﬂh@\bélut the drill string on
he rotary table thereby supporting the same in the

[0004] Q/é¢ mepod @f trapsderping pipiedramh Searakee thsawelt platfemacomprises 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 thereof is placed into the mousehole. The mousechole is simply an
upright, elongate cylindrical container adjacent the rotary table which supports the pipe temporally.
When it is necessary to add the pipe to the drill string, slips are secured about the drill string on the
rotary table thereby supporting the same in the well bore. The pipe is disconnected from the

traveling equipment and the elevators, or the kelly, are connected to the pipe in the mousehole.



traveling equi pnent and the el evators, or the kelly,
are connected to the pipe in the nousehol e. Next, the
w0 e@ve5isey bl ock is raised thereby positioni ngPE€TESIN$EB0987

over the drill string and tongs are used to secure the
pi pe to the upper end of the drill string. The dril
pi pe el evators suspend the drill pipe froma collar

Next, th\glft]rlggg%gﬁ)ég -rii)nrggsFﬁ @"FE‘-{]}C’ pggﬁwﬁ{qg oél[‘?{]ﬂyg{) t#’lg ﬁréﬁ th]]ng gn({] totngs areused
to SCCHM@}HE@IO th@uﬂfeg @ﬁd Bﬁh& brigadaBl Yne Hﬂﬁ%ﬁ)eteli@vaﬁﬁ%sf)éhdttﬁg drill pipe

string. 05] A prior-art technique for nobving
from a Jcolllzm\shwh i€ ﬁsmeg afrou‘mh oacksl aldjheqept atd do et dlanip thegipe thereby
rig conprises tying a line fromthe rig onto one_ end
permittigg r%ﬁ%@f@é@tp@dn%g}eﬁblq Qfsitio dhreadplivreaenee Reams b il string

0005 R3PS IS AE RS SR e TR i

comprideB€yin@g kne trom th@hgronﬁj’kﬁhecﬁndtdfa seiRsted gasiiy JOUR oAGhORBk. The line is
the platformin a dangerous manner. The danger
raised by didHegde sasipgoint up| mmprigacgly&@ém fig pL@é@anu P‘\\Séb‘hﬁ?@é tiflyhe casing

from LAt B ehws Rl PR b Sy 8P RiroR bt R BRI i g manrer. The

danger M@Fcht&alon.a fR3aking 3fh iddskd $n SQRBWMBALwit\dfIBRg W[tk HQ: rope is tied
on a platform el evated above the rig floor nust hol

around theeasinpatafnetché tltcamf,rtge easthgstocangfitaeg vertically, butviather tll’uesomewhat
casi.ng is threade o t he caS| strin i ch
A man SGEHER 0ach PIAUEHL et BBYY 5 T8 Py B bfhdop dfecasing and

stralghtEﬁ) by whabhf caglgg hrdabic A fheREsi ﬁi% §tlr1¥12 Bl R ngeﬁﬁéc?m the well
O grip casing or pipe p05|t|oned N acrack 5 cent
lxnebydhpipogmgnmabhthdeﬁnﬁdmm sane into vertical orientation

e well bore, and thereafter |ower the sane onto
[0006] lt W@ugithq 4‘?@1@3&’3@&%@@ tp grip RS IngT|PiRsdositioneberTy rack a@hﬁ%ent a drilling

well, mgx%s & sat 1:11? erfjcea\f Iorclgﬁc‘[atlo% Vep fey (flrb é %g%l M&recaﬁer lowe he game onto

ani ca hove a plp Troma I 'Zon ot T ent at
mesun@guqugedhgﬁb“gﬂn@ﬁgat|on such that the vertically
oriented pipe can be installed into the well bore.
[0007] Eytheqaﬂsil, Wﬂ@ltﬁe@@l@ema@@bemveatgd whldlenlles@mmably move a pipe from a
terconnected a t ar S boom
horizonfa] OB ghon aﬁﬁ%caf%é whitipe Such BRCBENSS BRI g be installed
into them%l@ FeRd ST%IC%HB/G thR¥ %l%%cesaﬁamé utfD8d QNI IRRARAREREE aPis that are
the boom nist Be perfornmed in a coordi nated manner I n
associated cath 4 boaahlnemdert toenahesthe oper @ sudcessiohyqli iadividual mowerdents of the
variety of hydraulic actuators are_connected o each
levers, agmsyand %ﬁﬁ%ﬂwgtsgétha opiy neust PP prmedh i drogedingtedganner in order

to achle%\d}%%gﬁe% IASLFHO K a g%%dg Ival%?t? Bf‘@cﬁgﬂl csac&]% seé:tjg i%?rér{c?gted to each

ese a TS SO

of the cOBYENEIN so AdY 3MeEButhegreactited rhvonagiti AednPiext dtitrol mechanism is
controller in order to properly coordinate the
connectggiceh @%thﬁfﬁ? ashgtars saoasde aslaene thiydesirgdgioy @@eli*te s‘\tﬂiIVtmced Programmg

s reauif g e RS G i Yo By G Tp BN T P © hieve s

desired WL W th tine. Furthernnre the hydraulic integrity
of each of the actuators can becone
[0008] Unfortunately, with such systems, the hydraulic actuators, along with other components, can

become worn with time. Furthermore, the hydraulic integrity of each of the actuators can become

compromised over time. As such, small variations in each of the actuators can occur. These
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conprom sed over tinme. As such, small variations in
each of the actuators can occur. Thesevariations, as

W@ b@y/osiseur, can nmake the conpl ex mechani sm r aR¢IEDS2008/080987
i naccurate. The failure of one hydraulic conponent can
exacerbate the probl ens associated with the alignnment
of the pipe in a vertical orientation. Adjustments of

. .the program ng arge often eces ry to.,as.to can ue .
variatiopd) i O S P 3G P S b e A B e ik fey B¢ Raure of one
hydraulf@éo%lﬂbﬁgﬁtaéah'e%a&%aﬂ@fh‘arﬁoﬁlgﬁg a@bEial SR el AmleAL & the pipe in a

such a system the nore likely it is to have errors,
verticalionactatioracAdjsstmantd od éwpad)grammglam dfivm rbessisarg tb akeb icutinue to achieve
profile of the tubular. pically, very experienced

the des15q¢0re§<1m§w| @86@%@3}‘[@1}@ H@rlg@rg draapgc a@aa}plfséaatsaée ygogpgrated into such a
system, ?l?ertﬁgr{s?%glp{?tpé iy hab C os %rg%lgg ?ﬁ?&%@ﬁlotn%m tfe @é@ﬂgd delivery profile

of the ‘uﬁ)@.la!r VEyp{caIIyQGQ?]axﬂdmeh&&l apdkhowledpéadUsSoRati@n taﬁe rh@l&ﬁ:d so as to carry
i ssued relating to such pipe handling devices. For
out this iperpeement sperpigne hhisrads gmifigandiy 4o thes;gﬁt@@smjrﬂtmiﬂu pipe delivery.
hes @ ra

[0009] Il}lgpe }%agf ﬁrl%%rpaggtsgﬁ ?B%eﬁitr%?aﬁ SP%Q/Plasﬁaq(@ g eV1ces Fsor cxample,

U.S. Pale@f Ng Al 948t RERADNHpridil PE oS ROR NS KaNR & a Qefckﬁfg‘iinechamsm
clear of the derrick. This is achieved by neans of

for carth bamspoquipraenhtihipedvides fpi hotzedtat stweugd of p@ek}a@hsonﬁn @rtaemde of and

e 355, i RO TER o0, 8, ML 0 B2 T8 e s

of the d ﬁfci('f&aévvlgg Fdotvkthl@nﬂ iR AWk gltaﬁé: afh QGAEPIndD AP S ﬁgﬂgs Between a
rom or Iver a pilpe a station In e

substandeliy‘ vetKcal podtien Bubisitiaiticha héc}épﬁ'mplpé tenpl frqpordridetivdra p1pe length to,
whi ch the armcan deliver a pipe length to, or accep

a stationy Hb'ihs derrighgl 4 w&manaalbt barizonta §%Té1@iﬂa1@ Bl the agn é%@@iwer a pipe
length t na%c%)é 2%2%71%@(1[@ Sf18 I dtar]s?at g[)r éeo katec{ Rﬁ %%)éaéet%%e QES %{ﬁe side of the
dmymkﬁdexahder’et al teaches a portable }otary pi pe
handl i ng systen1 This systemincludes a mast pivotally
[0010] by Raiedt Mo Hhb, estxst apctaptaniasel i19ﬁ9ntg g La@nlsp@ndter ctal., teaches a
portabl%rﬁiaxélp %g ﬁtgg%%ggsggth%; q"ggsosifttefgﬁgc@&eél aén%l%p]tVBt é(rngqu&tjﬁ% and movable
betweer eli‘?ecﬁﬁﬁé 3R HoSiESn Ec% dRirkd BYERHdNA HBGRARIFHD OEpGﬁhons which may
i ncl udes a bl ock novabl e up and down the mast” through
beaumyp&gaupunwﬂﬁaﬂaﬁheﬁmmﬂmwngésbnanheﬂhgam&hmmgnanmmhMBsabbds
over crown block pulleys into a drawwork. A
movablggip ppd dppp &hs B dproveky OS¢k (iaglﬁéer?YQd rege e tpgyeting block over
crown kﬁl)@k n@h%‘if er}q (éll}a\lf\!vorﬁy 1§ pb&‘zercﬁjiﬁ thge R%aﬁ{éﬁ] M‘l@ %@l}ﬁ’ng block. An

ive to th

elevatmsﬂot Ps1l pipe s @lrmeﬂi s sﬁ@ﬁga@[ﬁn&ﬂtﬂ@@fel&ﬂe &dﬂh@@@ﬂbr i€ Power tongs,
| oner end of the mast and adapted to have a drill pi

: / . : I pe _
slips, anshelipbyshipgsrase sroaed 4dietentthg #QWﬁé chd, Qfﬂihﬁ @%bﬁﬂ@d@l@@g todhave a drill

wer, drive whereby the dri t ended. i e
pipe exBpR ALl Ro LRt Ee fnggofl PP pder Y8 My tho aritt ipes
extendeldah @Rt diPRtoBo B3 hdiéko bsaHAed.on January 1 1, 1972 to

Whol sl ayer et al., discloses an apparatus for noving

[0011] UrS [Ratqpi pe. B39, 7é|hdssocd omﬂaraxarpill W2 to pelslaker edal., discloses an
nd of Q{

apparatus fa(‘)r moving rﬁleplpe n 0 out ok% an 011 well derrick. A stand of pipe is gripped by a

strongback which is pivotally mounted to one end of aboom. The boom swings the strongback over

3.



strongback which is pivotally nounted to one end of a
boom The boom swi ngs the strongback overthe rotary
w0 abes53sher eby vertically aligning the pipe stBeTUSI00$1080987

the drill string. When both adding pipe to and

renoving pipe fromthe drill string, all vertica

nmovenent of the pipe is acconplished by the elevator
the rotaﬁgtsaggqg%gbgr carlgrga&%{}%\éﬁll% ﬁ%ﬁ 5{398 4th[ t%@ %151 ltSHng éﬁ ﬁen {)]oth adding
pipe to Q?(fl%ﬁﬁ)%k‘ng A ﬁfn‘nbcﬁé d@N seRBLIAL MR cdl HovehRRBSEBRE h#E i@accomplished

tubul ar menber, such as a pipe, froma storage area to

bytheamwamnhuqehdmkﬁoﬂmhangwphagbbmh1 The positioning

appar at us |ncludes a pi pe positioner nounted on
[0012] Hpé’,

tl?aé‘?%N‘br R 47y 11sHed g Janyagy 44 ) a9el- Eogepil(@ﬁk describes an
apparatwlifg BBt E{Lﬁﬁla‘fﬂfgr&%ﬁ LS ddher?ggﬁg) et BolG st ra?egt t{) Bn ﬁll \gell drilling

nmer ge oSt 6n i's opera y at
platforr@r Taépmcaﬁ@gdappafdﬂust ih€lu@dsat §ips posatischepauhicddhAPlATRRMSor moving
in order to nove the pipe in a stored position to a
the pipg fapageleasepwsitionorhdarebyaticdipe pan b¢ ﬁ@easg tq hedowered do apsubmerged

posiior, B S R EF S LEE By BRI mean

in ordemb Wi leithy pipk 11PA RBrell RBM0ASS & 'fﬁiﬁdf@rspdéﬂio‘ﬁhn %?ch&ﬁ@?ip@ Gs transferred
to receive a pipe length. The pipe track is pivota

to the pasiticaniet. € hbyoohydmea undlglepawaver heangpivptajgmounted d@rdmta\mmirack with

a transf ositjon i.n whic e is.noved into t i X
apluralﬁvaf BIPPclpnyt assera s ydu et ieja Beﬁsﬁw ERAVE %Pwsé@g&bsij b Rje track is

vt S B8 Fp 8o ARG Bsigy wrichins

is movedSﬁiU €t phuiraldytod blamphsenitBiédandhyeddast poystionsih walich thépips is released
e handling apparatus for an oil well drilling

ﬁ”“““@@ﬁﬂ K1ﬂ$ﬁwﬂﬁg§0&§9%ratus the inner end of the boom

[0013] JUSS eia%/e%ﬁ ﬁl %9?%8%’ rlgsugd o &t(ﬁ)%% h4 ol@%%'t? %\)f(cgoﬁsl%;y%r e{ nt shows a pipe

i'ng nmeans i1's pivotal con
handling iagpﬁuﬁlg Eor%%lp‘ﬁvelﬂ Hﬁllﬁl@%hﬁdk an tiax hﬁpa‘@zﬁﬁ@’tﬂe@hnér @na Bﬁthe boom is
_ ori zontal axis at one end. The clanping neans all ows
pivotally lyeppforteé oe atiofontH exid in frpntwif pavetlo Asnlarn@mame@ws pivetally connected
outer end of

boom as_.th
o the ofGRgpERr i HopHLs  BiinAualdo 26 Bistuhi i ahSigend. The clamping
means atlfo%Qhé 118 SlPSknt Bal pfRi S %%1@h@r$s9%§0ohh§s Bk BYRE BAdof the boom
and at the other end to the boom so as to pass aroun
is ralseckchelawesd [D0hd]s donectddadt ent eridowitd thb 72y 6ladk blecuthdt raises and lowers

tober 30, 1979 to C. Jenkins, shows a floor | evel
the eleVﬁ?%%aWa%alilﬁi BTG4 HreRONIcas P HASFHRHWShER B-he 1 oor
f I r u
[0014] gpS ??tg l}léo :ﬁﬁlg? g égs{égd;%%&tgﬁé% haf‘ﬁég& ron(; n;sr I'yhgws aﬂoor level pipe
handlin@Xpparp@k pehich Buhaintédot ﬁ% o€ kh ioflevef darive hllllteib% sﬂﬁlcture. This
drilled. One end of an armis plvotaugé mount ed on the
apparateyinglydes o AURPTiaRitsis reckablpasan axds perec Wl@rrtputhescqsﬁertlh%of a well
end es a

being dfffsh O RE o Brbruing By st st amyE bl bl Plsverse o he

centerlih@6f e wAWAYThb bgﬁasitﬁ %n@amhe e chieea phid oP§ho%§1§a\@ﬁnga€e@zﬂly opening
be swung towar away fromthe well centerline and
pipe-retehengsauissiappg atvay fombibe poek &tle free swd eigh¢ hien exmbe swung toward and

| at
away from tﬁe Weh%enterhne and the arm support can be rocked to swing the arm laterally.

[0015] U.S. Patent No. 4,403,666 issued on September 13, 1983 to C.A. Willis, shows self-centering
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[0015] U.S. Patent No. 4,403,666 issued on Septenber

13, 1983 to CA. WIllis, shows self-centeringtongs and
wa@2awasssper armfor a drilling apparatus. The BPCHER208680987

the transfer armare resiliently nounted to the

transfer armso as to provide limted axial novenent

of the clanps and thereby of a clanped down hol e

tongs af it anr R A iaE g BT e TS AR G RS are resilienty
mounteR & BKIAGs R4t § Kad g)go\ﬁ@enlrﬁ%ﬁEd 2081 Bvdnttie bAdhs claﬁwgﬂ]aﬁh thereby of
UsS No. 4,407,629 Cct ob 4, 1983

. Pat ent . , Issued on Cctober
a clamped dGAn hvkelthndar. tAepatheSugonhatict sahigccappagalydsaflieriongs are provided for
. downhol e tubulars. This lifting apparatus includes two
maklngw@taééi?maylwﬁ%ﬁd@ﬂ aﬁlﬁsecmsaﬁ%b@ﬂrﬁpt at abl e between a

. . i o el oadi N

00161 e e n A E DR et 35004 B8 A iLRTRkBEs a titing

apparat@Efr Idalvnpeisittibuats. iThisMiftigl appslaarpeduddilvbabdtatably mounted clamps
aligned with the drilling axis when the boomis in the

which agefoldgtede befpspn # side loadingrastionise ahjukagilitdte thedeasbrgdndginloading in

.circuit..is provided to.autonmptically rotate.the clal -
the ot Boluo g, AR nes B 1B Rl mbo L P isEngd EMPhc ariting
axis wHhRE 8doM i Nn ahd Q¥ichIop&idi P UARr aR@Rhtd RABEuIIdsdgEncing circuit is

clanp. In this position, the clanped tubular is
provided|td gniedhatically mtasafhetofampsaine o snteddading phetibowimeneyer the boom is

o3 T R BB RS B a0 et s
e { O BRSO GRLE 0 IS S L B0BF 9 0o o

the clanmpsvot al | y connected to the support structure to rotate
a first axis. This platform positioning system

about
[0017] Uny IPatpaNg. HraE.poF pioxkics | plafosmpastionipgcypigacioed dfifing operation
. .1 he t r . u Xi S
wich G BRER SAEARL R LB GEALE, BB PuRER B proct
rotate abf@ aPfidt 406 NThis PRLPAS ';pbéiaaniﬁg sydi@n MdERA Ph@rhOWRich is pivotally
axes and the length of the rod are sel ected such that

connected o the ayppoerstragtnredatrotrmtabesll A speenschxpy; et wdsyhiel i mounted between

the wranf Gt S5 e PaopRefby Bpvitin (bt 6o BB PSR Yagnd e 18neth ofthe
rod are RO&hdd A8l thhNe FaATST 2 3[R AMLIRRd ﬁ@%ﬂﬁéési\%m}draises the platform to the

progressively lowers the platformto | ower ed
raised ppsifiot bymeims offtemsd oxfth¢ thensfapdrmamolvbetothcansédposaiom ffbw &snsfer arm

oo b ISk i h 852t B e s e rod

j f handling drill pipes and
theUﬂn%%g%hgﬁ%gggg2&2@%%%£a??ﬁkglast hol es. This system
[0018] ©lJ. PueneNelrd, $95, (edssut @ o GurldDI7e 1 eststoINel@aikite al. o ek an apparatus
di sconnected to a drill string in a hole being drilled
for handlinghillpigeseand Asedingsseeedtion;vaitlf pstdigleat Thissystematlowpd drill pipe to
of the carri.er that ha draul i cal | er at ed door
be moreasl1V Gatey g R R aRey Hop L RRE b g drIeRatm angte. A
receptadlB 8 HRRGS at @ olver RIRIHMRL daddriyat AREERE-Aichily 5 RSNGNESOrE Kcured by
the hydraulic operation of the receptacle 1 ock.

a hydraulically operated lock. A gate near the upper end is pneumatically operated in response to
the hydraulic operation of the receptacle lock.

[0019] U.S. Patent No. 4,822,230 issued on April 18, 1989 to P. Slettedal, teaches a pipe handling
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[0019] U.S. Patent No. 4,822,230 issued on April 18,

1989 to P. Slettedal, teaches a pipe handli ngapparat us
wWaRi08/053580 adapt ed for automated drilling oper aRCDOS2008/080987

Drill pipes are mani pul ated between substantially

hori zontal and vertical positions. The apparatus is

used with a top nounted drilling device which is

r ot bl e ab t a su |aII hor i axi s.
apparatp BB GaieR or Qi F B sedtoio, PR Tag i Sraipgied between
substanﬁ&llwl%rgzoﬁﬁg PR 1 3b6itiBhP EPhe ap8rafils'iONERAGH | h%op mounted drilling

rotatably connected to the sane axis as the drilling
device wikich eerotaldbde tonongbatktintbylesizaptabaxis olie apptufatushmhzes a strongback

drilling deV| A brace unit |s attached to th
provided pyithelpapkiothy ‘g%ndr BeaipYBBiceP Bt Uthesliepehssk 1%59&%%11’ eopIGFted to the

same ax%r a|§ t]ileg (ﬂ%lﬁ e% deN(i)ce ‘1"’11@ gtflo %%ﬁlclé Iﬁgx%ﬁglg gpdé\@ﬁ/ Wﬁg the]d?%%%c%wce A brace

prOV| S apl pe novi hg appar at us

unit is atleéieddo ﬁl@rsmmgw@g t6 88 rd1@able apope seted axidror i zont al
osition adjacent a well to a vertical position over
[0020] Urte Pajent Noydh 834,60 dsswad pin eayidRe ] Wdds Balttamwahﬁvaﬁﬂ@s a pipe moving

b
apparatyy EiH hedrfﬁmnoxmgtcra%ﬁa saewei}d o RSN it well 10 a

verticalld8itidA R etihkivielt hie PITRE nhathM@ihd16dds! &b dR$ hovaBI8 Between a lowered
hereafter, a hydraulic ramon the strongback is

pomUmathHM&ddphﬂhembyhhw@amngnnhekp&ggﬁadig@&ﬂhgpmﬁwodhhﬁsﬂwsmne
I N sus nded in.t wel.l bqgre apd the additiona
unil thpigs T9r TLRLLNROT UATRE Geithlenddudribr st onft %tf]ng%wéf is actuated
A |
thereby 'ﬁ%&&ﬂfg tlggr)% o ec%@igg rgrléttort] & é}ﬁgi&}%ﬂﬁﬁ% Véglgb(tn% gﬁ(g %h'é';d&dnmnal pipe

or casmgrjﬁmﬂf mrthﬁeh&dtrhmemant of drill p| pe. Adrilling nast
a transfer armis nounted at a first axis adjace

10021] Ur$e PﬁtﬁgttN@ o WIBW%%NQV%Q@%&%&&& Li Odaipeapvides a (method for
p0s1tlor%na§ # rt‘r%géfgrv ?orllqhéql Hlo 1%%{1‘[ lf é%}e % g@lh%g nMs% Qn& Q ?ra{lsfer arm is

reacti on poil n anc hrespect

mountell B€a Bifst Aié Mad¥ASthe aiidt 15 m%ef\ﬁ&matl&\ﬁerﬁd p&ditid¥hdar gdund level and
fixed length link is pivotably nmounted to the transfer

an uppeapenitaen Aigged il taxnast. épﬁ@@@@dﬂ peioharcher i ﬁixsd wik r@peca tmlthe drilling

mast anaﬁfgeilcéaﬁrog tﬂg lﬁigst%%@? g' fc )éﬁ r I 2 ﬁ{l%ﬁ ‘tg ogflnt%a % };ril@?fer arm at
a secon@ é‘ﬂs tsﬁaéea rob] @B FitRhxiRr4M a@irsst%ﬁl%néjsta?ge RO 1P [s3Potably mtounted at one

hydraulic cylinder is pivotably nmounted at one en
end to thhelistil shdlof elndligdf andhat the okheakdd &t thichteansficherm. erz%dsetcorld biagle stage

t . [0022] U.S. Pate 4, 759
hydraulr eaﬁgéeggﬁggb{]ai)lyz’gouq @ ong e@to tW Fl}s{\ag endpqa%t{}is ajélé arad at the other end
machi ne which includes a drilling
toawr%ﬁ%%#g@?ucture skid which defines two spaced-apart

[0022] &, Bhtb@INS K79 pun el candly2opl msfieoCm. Whis, ptatdeg b drilling machine
supports a drawwor ks nounted on a dr awmor ks skid and a

which palpdeisobi i RS Eaik  pisple b kpecsSranet el kid runners

s QR P IR Bl 1 SRS MG e oon

is mount&h MIdond dkid LU to FUBRRAREEN Be il hinnBa omh@dﬁﬁfn@ s@bstructure skid.
which’is nmounted a | ower mast section. The pi pe boom

The driléikg substucttis skidsupporbxdonn lags wiekh, imBirg shmom 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 linkage. Mechanical
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| i nkage, a notor, and a hydraulic punp adapted to

power the pipe boomlinkage. Mechanical position | ocks
wh00d/0s35¢0 upper skid in relative position overP@TES2008/080987

| ower skid. [0023] U. S. Patent No. 5,458,454 issued on

Cctober 17, 1995 to R S. Sorokan, describes a pipe

handl i ng net hod which is used to nove tubul ars used

.. froma hqgrizontal  posjtion on a pipe rack adjacent the

position, foPF% ! e e hig Bl Bei oSl DE o RES G | cont er
[0023] U, Pat®t RRdsubk k28l 68D AMdr | 2r RBEM RSS SIRbLAS d8Rfibes a pipe

a gripper head for attachnent to the tubular. The path
handlingfmdthel whishlignsdigb ngowwotvbaaissused 6o 4 botizomtal position on a pipe rack

. conventjonal path of the tubular utilizing known cabl e
adjaceni thgryeglipore é%ﬁNFI&I&@'@%M&OV%%W%ﬂﬁ%&%%ﬂ% @e@ﬁé uaﬁ?q8|blcep and

f r : - ' L9 i
ol S50 1 T L 1t e i
moved #1430 Gt cbhentiBadl ath dohe @bdaButfibdng krdN2Adabld. tfansfer techniques so

Patent No. 6,609,573 issued on August 26, 2003 to
as to allgmpgeress tajhe drdbdonsghrepglp thenmslaps %%hgylgﬂém flop. Baent No. 6,220,807

. of fshore structure. .The pipe | i ng..SY ansfers
aeserib P (6f G it BB Sp PR PN AREA T0° he
[0024] G1S. bhteht \DE, 609,583 %hidd dnah u ki RIND@SI 8, WIE D 5efeadlR§ K pipe handling
area of the drill floor where the drill string is nade

system fop afi off shooaseruic tuge. dicherpine! hend s ystamttianefessiteelpiges fkdm f howzontal pipe
is utilized with the pipe handling systemsao. as. t
rack adiaggpd %‘ihsérlﬁrflvﬁog B EErtig o5 Ay n st Bk sk ot ghorgril fgor where the
. ' 18, t i - . .
it s SRU050 MGG B 1S\ RAC | S GEA RS i

handling yxs¢rand aalo dao¢ pladbimbkpgqeesi ti on on the catwal k and a
substantiallé%vertical position at the rig floor

[0025] EnY. PptenBNAd. &5, HF4 issigdwnddaich  ntfl04rte Sippsops alg degcripes a tubular
. d - /b - Ol i
“anSferpnag 3%1218%6 %{ﬂ%gngtmﬁ@% ?’S&V%{“ %ﬂs E%ﬁtﬁ% Lﬁ%&%@%ﬂépgﬁa&%ﬂ%ﬁnﬁgmen‘:%twalk and a

substanBhllyOREtied Bositiabst thd EigFROAEREY. M ARG MRkEgud Rubulgs are moved to a
connection to the correct torque. The tubular stand is

processtatearvharamsthied melic-fip/braakrait machinemakes wp e artglas standgyelhe bucking

maching s g4 3B U opBPE nd MR b Sl iSeoupest toraue. The
tubular SlafiRAHerd Rardshrddrinh 8% ARGitNe _ats&&'(ils?&aéesargﬂ?vz@ gr,oflEﬁQf}‘Iﬁoved into

substantially horizontal position to a Substantia
positionvevet tieapiclpop itchom ratioveltbe stagdst Tbostardy ary clafpeé td theatolley and the

Ppi pe-racki ng, machi ne transfers the stands to the . i
trolleyip pgyed farﬁ@ asHIHHEHY horpzratal pagifipy fogt S@éﬂﬁlﬁf?élmveﬂﬁ&lé@swn at therig

floor en&%ﬁ eAS Q?’Bgaé%?ﬂ{lﬁgﬁlhgg%agﬁ ek%ﬁs%fs@@%st%ﬁ%rtﬁ Sﬁf%éutg%\%ghg €quipment. The
travelindguipincAmaRkdQ th@sthhSeorBétion FHIOMSstanDis hex in%y tHeeslcand
nmet hod for transferring pipe. A pige shuttle is used

[0026] Vesi- Peiswt Ne. @7 F.6k iswlodion; Anayise2d. 2084 S 1@ssn shvs abmsher system

T M RN R T
and theR giﬁmg%w@rdgk Rev AR ubpG seap@nRtenand met hod whi ch
m nimzes the anmount of calibration required in order

[0027] It & amobject df éheagirgrenfinvantian hoprovidn b pipe bandimgappayatus and method which
minimizes the amount of calibration required in order to move the pipe from a horizontal orientation

to a vertical orientation.



to a vertical orientation.[0028] It is another object
of the present invention to provide a pipe handling
W@ RPanstses whi ch operates with a single degreeP@f/US2008/080987

freedomso as to nove the pipe w thout adjustnents

bet ween the conponents. [0029] It is another object of

the present invention to provide a pipe handling
[0028] gp &égrts 9@%& 0 ]‘é)egglgfet rt]?rtl\fegl? g0, gc? Hlté{V?(geb? o qwgﬁ%apparajrus which
operate@%ﬁ%rbtmgl@é[%g& @frfréeﬁoﬁrs%\a's A8 nfove 't%lﬁ@%bﬁ‘&dﬁ@ﬁﬁéﬁg H&tween the

nmet hod lows for the se centering of the

comporehne. [0031] It |s anot her object of the present

i nvention to provide a pipe handling apparatus an
[0029] Miscamgthepplhiedt ogaﬁ pﬁaela&m%nﬁea 1q pigeid @%@a}%t a ﬁﬁlrtgr?@paratus and method

that can?%' Fenls g&terd'o% Jk%)?g(lnatruéks still a further object of
sent invention to provide a pipe handling
[0030] I&Bpa&bﬁkﬂ@bj anaf R phadn v abioa woprdside Bpiped@ndingbpbadapls @nd method
hydraulic cylinders and actuators. [0033] It is stil
which aélﬁmsIﬁ@rth@ﬁﬁlé@ftnt@fn&ﬁéh%ﬁ’légent i nvention to provide a

100311 B (RRebi A ARG P BB Re Bt aRp g 2Rd method

which Cﬁﬁ'béﬁtlﬁﬂsdQHHeﬂeﬁ&r@bpﬁleQ@RQh% pg activities. [0034] It
is still another object of the present invention to

[0032] Jonsostilioefuather pigedian the prgseapipaciansto pnavidet hipd handloty apparatus and

st S b8l 1 B B R et BT @&Ja“es ot
[0033] g{] g%ﬁg%ﬁgﬁé‘%%ﬁ%g& &?Es‘%}{i HCetidd (Br H%HH’I Sgaéﬁﬁﬁratus and

m ni ma cos? and e to u
method[Vi&6iditnizes tisd arhdura of intstromienabipieaiid lentﬁollseitﬂfzeﬁ @dttcarrying out the
i nvention to provide a pipe handling apparatus and
pipe hapdlinggtiviiceh al | ows relatlvely unskilled workers to
VItI 4
[0034] %ﬂ SYI 1 %Bth%{;g‘téc R tﬁlgﬁ} %V@l%dn tofpr Hde ng:)% }la{la_hng dpparatus and

her o] ages o
methodlm@mauc% ot tﬂe 1QI5R léemédfb@ﬁléatﬂ ﬂl@mfﬁng’l&ﬁﬂﬂl ng of the
attached specification and appended clains. BRI EF
[0035] SUNVMARY [@FheT IolBj epwmrpl@m{t 0038lioMieeprpyids emipei handing apparatus and

IS . i pe .han ratus that conprises a boom
nwﬂMdWﬂﬁalfégﬁpgﬁWg §%H@§%B|%“8%tmeen a first position and
[0036] & i86GPR%uRRSLH e@ﬂof tRe hRVER 119)%§§5ﬁ3i0ypr9{71¥19ta%llﬂeyhandhng apparatus and
connected to t boom an arm pivotally connected
nwﬂwd@ﬂﬁdemﬁn%nehhedyandﬂﬂa$weﬂhhyoaaﬂyeumhaﬂqngmnmhwademes

therefrom a gripper, means affi xed to a oppqsite end
10037] Bhese rred @thih QU SHIdedy gagss iop e mgesantdnyndior withpegames apparent from

a“mmdgiﬁ%eﬁﬂwh%fggk¥9&ﬁhh%§%@ﬁaﬁﬁa%gﬂhg the | ever assenbly

vota as to nove
BRIEF SUMMARY OF THE INVENTION

[0038] The present invention is a pipe handling apparatus that comprises a boom that is pivotally
movable between a first position and a second position, a lever assembly pivotally connected to the
boom, an arm pivotally connected at one end to the lever assembly and extending outwardly
therefrom, a gripper means affixed to a opposite end of the arm suitable for gripping a diameter of
the pipe, a link pivotally connected to the lever assembly and pivotable at an end so as to move

relative to the movement of the boom between the first and second positions, and a brace having a
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relative to the novenent of the boom between the first
and second positions, and a brace having aone end
W@Laonsishyy connected to the boom and an opposi PET/BH2H08/080987

pivotally connected to the arm between the ends of the

arm The | ever assenbly has a first portion extending

outwardly at an obtuse angle Mﬁth respect to the

on. .,The arm.is / nected at one

oncendgigrally PRacasla g iadi g e Rasts by S HERBF oo tim botween
the endd bMKe hidn PTNOfeRE] Hs P BEL £6rst fordiBE e?t@gdlﬁ% oﬁtt&%r@@ ﬁpeﬁfjobtuse angle

portion of the |ever assenbly. Each of the brace,
with redpectko thelseccadmoatnh. tThe alrevepivaialg niringctad et one end to the ﬁrst portion of

on- extenS|bIe itenms. Since the conponents are

the leveg ersrly. y Thg bl &éd“i’t?\”}éc%ﬁﬁ%ﬁ ithgrsad of s wecpad pejtign of the lever
I
assembgrn eﬁeﬁggﬁ 691{2%%% tgeeﬁliﬂg}% efe %Pﬁ? ?fg% gﬁﬁa&egggé%% §1ie rl%%h&lﬂ&ﬂlble items.
Since theR6inPbhdhtd HOg@RE lylafan MWdlihocdmabYy plahé eicrédjouBtoie dégree of freedom
bet ween the conponents. [0039] In the present
between the spmpoRents: s fuich.srippessibeinagycdfitonhiichersing rosiionde did igstallation
nt al ve a vertical

posiiorg b b el SR BB G et Becond posi ¢ on.

[0039] [M0R4 Bleséht SiicdtiSx RNERt hobitPor @ thd BESR ks gembﬁnwbh@dmﬁn @he gripper
is positioned bel ow the boom The boomis pivotally

means wiblntved vepoal ¢rmtaiondvheA thebdah e ihdhvd segozd pesdianan be
tiljzed so as to receive.the skid ther Th

[0040] g_ﬁ% q Sirads B n&@ﬁ@r@%%%afﬁ@hppﬂﬁow%ﬂw ficgon <1 e boom is

pivotaII?'nY&ﬁl?éd HQHé '§k?<ﬂ Hp\%ﬂlctleh avi éc[]ca% lﬂtqﬁ‘hfzkggo o tfosrgéelve the skid
rom and bel ow t he pi votal nounting of t oom upon

thereont Mae sikd of th¢ BRI dppdsite tHeeecmnd%fttonl aivientevarns pivplape maiuhied upon the

extend in a _horizaontal orientation upon this skid, The
skid in pspiert olich Hen¥ anddlavh e ydalvipemting ©f fisdpensunos theygkid.
[0041] Inhtlhg %)6%8 \I\ﬁveqltltoﬂ-é[l 9/{1 Q;p[gﬁd [TE & (?I‘.IZO% A 8ﬁeﬁt%1t?&e9p0%ethlsvgk1d The

m om | & h

gripper h@@ﬂ@faceﬂﬂlﬁé POWh&ARe Bodrk & if MeaTelipagition! Yk 1ypefr fRARAS positioned
side thereof. The |ever assenbly is pivotally munted

below thobedre whey therbaanpisdi thedmstgsitiont he first portion of

100421 PR et ersile S R BE et it §s Pegrnsegthygs pivotaly
mounte@fo th ﬁlgtfﬁgﬁbmhér@ tHelHst tp'of’[ﬁ)n orf4ler Iﬂ@mgg i &B?fhe second portion

neans I's fixedly nounted to the opposite en
of the lwerrasslambkya rMthicdugd entendshoatvgardlydeom asake |thu:bamdeeppmstb®d1¢ link.
| ug having a surface affixed to the opposite end of
10043] ) h% 2HPRRT maeans istixelly ploanted e dbriPrrpstie tidPlihp Bm. t jgparticular, the

grlpper %q}{s {e?lrglug)@( eﬁg&ﬂutggl&témg% dﬁ%ﬁfaé%@f{' %E(!TL @Q ggﬁo ?tﬁ%ﬁ@ %g the arm, a first

gripper %&Eﬁﬁﬁiﬂg%d‘[ﬂ@rdﬁf o1 tiecbddp @pﬁﬁ@ﬁbdsﬂé aide T th® atrhieanldi 4 Sdcond gripper
gripper. The first and second grippers are

extending aw@{aédlwrf éheabastycont the sistsdypposikrethp aety anddn wpagad irelgtion to the first

ereon for.selectivel si tioni th d

erpper{ TIRATOR A RO GG 4 MR e B ndhe B} mounine

means thé@mvo%asct%g« fwltﬁhf@qﬁe bERMh tikeMRYRIoR 0 (HRlafhi T8e hi®n can extend
t he body An actuating neans is nounted at one

betweeretransivorse Imd 3K cszsahﬂomrtrampmw chtignth tho bbthe boom at a

[0044] An actuating means is mounted at one end to the skid and an opposite end to the boom at a

location offset from the pivotal mounting of the boom to the skid. This actuating means serves to

9.



| ocation offset fromthe pivotal nounting of the boom
to the skid. This actuating neans serves tonove the
whownibsptiveen the first and second positions. PEI/UR08/080987
preferred enbodi nent, this actuating neans is a
hydraulic cylinder that can be suitably operated so as
to nove the boom between the positions. In the present
i nvention, the.entire nmovenent of the drilli .pi pe ... :
move RN s i S B 1Y Fdioaors T Wkt mPRyBieR g sctuaing
means 153 HRAERTR Y BRRH (8RS Yo BYitblifoptsfe@bo bR ABL R B¥m between the
nmeans connect ed between the skid and the boom [0045]
positioriEhdn plicegresent imeetidr, e ¢rgirainsyeamentedfibe doflinggwpaffom the horizontal
.. pipe froma horizontal orientation. This nethod
positionig it ye§ker! ppdtiat i gscagpplishyd ek rh?glsgotsa%l_s RPYEE PeRas connected
bd“@my&kkggg&aghyb g entated pipe such that grippers are
positioned adjacent to the horizontally orientated
[0045] Phddfresed) ingentfdiinglsd b eneidiof aivvald Apipé fremtadicedomial® ientation. This
with the grippers, and 3) pivoting the boom upwardly
methodsgeiprisesdhe stpps qfi Peextond mg\adrporeper aw hprigemtallyerientated pipe such that

) interior of the 0 ntil the pipe i.s.in vertical .
erppert PG RionSh aditient 4 Wil B Fist 2ipeogf st dffghorizontany
orientat®d pRHcRALT @étgﬁgﬁérp,l Adl3) Rkvoﬁﬁg itfe bddhK upwardBVRRh €hdt the pipe is moved

relation to the boom brace is pivotall'y nounted a
angularbynidrargtl anantehier bothe tavath wiitildhe pipeasiin e verigak origrivioar ithe arm is
The angul ar venent of the pjpe is. solel aused .b
connectp o GURERIS BHS BToF FUCBYBIT Ak Kt gk Sy o Y4l Ao ghe boom.
t.he inV: ' [
A e B a8 AR,y WERESSERN U0 R85, T angtr
movemba@dy tieyife it baltlytchesefibp eheoves:tives dfi thabdom ivithohearm, the link and the
desired position. Specifically, this step involves
brace. Theapyhortplahantewent paveryiopialse Ingledes yprtisally tymslaiag fhiegeippys along the
v s St 5P ST ER R bl B APBFERE G 689 e
stabbin€ QMMREN RS pie WiltearR@@IHY ihd _Fi})eﬂi%liléi VedticapRktatidn BOtht BiPeOThe grippers
the bottom of the boom The step of pivoting includes
can theadrueltased ftonetheqtipat n aswates it eonoadise ta the boownintagposition above a

bouom Biyhe ey B Beerato Byt o Biide i < B Bnct Blgrgpas to cause
the boo@%@ﬁﬁ%f’ AR N} ro-ll}H[l:'re ﬁ@i/% ON&%I%HTE{% b%\é&{g@s beyond a vertical

[0046] FIGURE 1 is a side elevation view show ng tHhe
orientatiinpe handl i ng apparatus in accordance with the

teachi ngs of the preferred enbodi nent of the present

i n28NEE RESCRARKHIN E)Fg RALMI W,
ooss) FROUARS DS PLRFRANALL 00 0PRSS gcordanc i
the teachingde oeihe\padfeoabdmbodie vl whdgretdhe invieporhandl i ng

apparatus noving fromthe first Eosi_ti on toward the
10047] E Zpis i sidoelcvqtipoaloficw stuRme4he $ipg handlengeanparatysorf the present
inventiq\ﬂaiﬁgf?r%t to@ﬁio%'. pe handling apparatus show ng the pipe

[0048] FIGURE 3 is a side elevational view showing the pipe handling apparatus moving from the

first position toward the second position.
[0049] FIGURE 4 is a side elevation view of the pipe handling apparatus showing the pipe handling

apparatus as moving the pipe further to the second position.
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apparatus as noving the pipe further to the second
position.[0050] FIGURE 5 is a side elevational view

WG b@wosg9d he pi pe handling apparatus in its seRPCRUS2008/080987
position in which the pipe extends in a verti cal
orientation. [0051] FIGURE 6 is an illustration of the
gri pper assenbly as vertlcally translating the plpe

| GUR d t | .
100501 ERATRE T B grslsarvigial vBr e 1ape HatlingiapBaplus i is second
p0s1tlorpﬁ1e&§199ﬁ tHe NS Qs id D QoBlalfdrfeBRoR 1S a side

el evational view showi ng a second alternative

[0051] EXHIRIE 6anan dfuslritt&)ngl‘f thpgrpres seainbly afvettivallp tresséz{ttng the pipe.
i_nvention. (kO? FIGURE 9 is a side elevation Vi ew

100521 el I g4 st alipnady igRtof § Brebpifseative smb efhnﬁ%@@ gipner assembly

the present invention. DETAILED
of the p@%@g@ﬁ gil OF THE | NVENTI ON [0055] Referring to
[0053] IHIGBUIRES ik,a side@l & afiGnas hiewshb i gispénidan elinhitg: chitaliraént the gripper

10 in accordance with the preferred enbodi nent of the
assemblyrad dlepresamy Brvenléni. The pi pe handl i ng appar at us 10 i s

[0054] Mﬁg 3 %818% Elghatlé)gal Q?\%{ &%(f(wmg,ﬁgl%ﬁ(ls glgerﬂ%%gl the 8d1ment ofl the gripper

assembBRIMSHesend hviekigar ti cul ar includes a boom 16 that is
pivotally novabl e between a first position and a

second posDHIMLEDDESRIBRHION QR TitHi BY VENITHDN p05| tion

100551 e W@ﬁdé@r oo aEuﬁspé SandiiipplisADay ageopgpnce with
the prefgfréd @rﬂ? dditm@ht JF rtl‘léé%re%‘ﬂt ISt ate eolﬁmﬂhr% %{p'él{c?ltusrl'OqF] mounted on

ever assenbly 22 s plvot y con
a skid 1D danis keppofted apon (Bé bed14ofaotehicley suwhnne atiedd The pam: landilncg‘ apparatus

the | ever assenblf 22 opposite the boom16. A g g
10 in paggay ipgugles aropay] 6 thalis ROl mevakle heppessia férsmlttsm and a second

positior} hl% P"i&}n@ééiﬁ%gaﬁggégng tfﬁgjslﬁxg E&%}?ﬁ}g{ ﬁl%%app%gaeurls 103]6 particularly

shown. qndm@ osifion, ithdpipd 1 D &sillgaat@Nial iRip6oitiah pYioF @AKENRbntdd the drill rig
the skid 12 and an opposite end pivotally connected to

20. A levrs agsennbbf 22 iy @ivagalbyrcoasergrbliofh@boam pos Anermid ispivpdly connected

A hrace 36 is, pi.otall gonnec d, ta the boo n
toanenfol ¥R sE bRy BS Bt BT A b FBHNG SAERs By connected
to an o pBYiR! cri¥SSTERPAN 22 0fitd ﬁl% 10R4 ¥sBbR 297 T rﬂﬁnﬂ?rﬁ@aﬁls 26 includes
5%. [0056] Int the present invention, the boom™6 is a
a body 28 andlcgrippats 30raad8@o Aklirdf 3slaswns pncd:pms&llyenﬂu@cedamdle skid 12 and an

oS S s B S Ty e
361s plé&ﬁhy E(l;}ﬂltectteﬁ ?(f Hiepo%oilns al%ﬁ) @18 aﬁ t081’11!1éc etd%J tljtleﬂ rﬂ“b24 between the

terlor o

lever asi&nbl&i2&ud |the Hddg 28QﬂL gﬁ@pﬂﬂé nidaﬁs D@OFTI 16 shoul d be
strongly reinforced so as to provide the necessary

[0056] lnt ﬂl@@f%ﬁ@tlln\mﬂ@@ﬁhq Boonpl @ ise stpeswial Bameaw k! glputaseress gpmbers and

beams. Ollfll par 1culla¥ ' B p?erggntsin\geenu%f {heeboom {8 is configured so as to have an open

interior such that the pipe 18 will be able to lifted in a manner so as to pass through the interior of
the boom 16. As such, the end 38 of the boom 16 should be strongly reinforced so as to provide the
necessary structural integrity to the boom 16. A lug 40 extends outwardly from one side of the boom

16. This lug 40 is suitable for pivotable connection to the lever assembly 22. The boom 16 is
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16. This lug 40 is suitable for pivotable connection

to the |l ever assenbly 22. The boom 16 ispivotally
w@owpestsedd at the opposite end 42 to a | ocati oPCDHS1008080987

skid 12. The pivotabl e connection at end 42 of the

boom 16 is |located in offset relationship and above

the pivotable connection 44 of the link 34 with the

: skid 12.. A small fra menher 46 extend u rdl :
pivotall Sgfipceid LG raPSi L aaR 36 8 BB 68 LG R A% ThkPgatable comnection
at end 427 U ARME1 AR I6HRLYin H0rs8381aBoRih LIRS v E @R PRGN Mt ion 44 of

the brace 36. [0057] The | ever assenbly 227i ncludes a
the link B math thoskid th A8malh frame sendred4portendsmubardieni the side of the boom

portion 48 extends at an obtuse angle with respe

[ t to
16 oppasie thedtdnid- pldrs {rame sesentpherq hasia payotakie Gpraseten Wﬁ the brace 36.
t . i p i .
0057 PROOFGLEhnR, 0B it B30 ROEL LR SR R orion
48 exteB@NnEeat ebtutDatdie wedreopect e thel de8éndopdrtibF04 STIRPRAIS BY &s pivotally
t he secondtgortion 50. The lug 40 of the boom16 is
connectggl {othgeng olclon reené Hoitian 2R oppesate demiaisaarioméd . whlzerrrkid is pivotally
connectfﬁh ant%ug glgcg %)I;tﬁg EI?FZ R?rﬁ‘%p%? %85%0@2?6 %gérté%qqggrgao.-rﬂeﬁug 40 of the boom
16 is pivoMiyl dohAd @& ih B aRR gk MIyHeth &8 tRE BSERrtibM¥EMd (ROsdcBnd portion 50.
carry out the novement of the pipe 18between the
This unfype iarremgeailenoof niaei anembly 22Heciligtdasitbaibibiyi of thepriesant invention to

058] The arm 24 S an en jvotally connected to ) )
carry 0“% &@ “é‘g’(ﬁmGFt ‘te%ﬂ}? RS ]gt%eb‘?s"reﬁlit Ogi‘éo%tflﬁ _ rl%‘t%“@(} élil&%% ygiisplyprientation.
[0058] %ﬁe a&rl] 94 9RO 'eﬁ% 8%9&119%059&:‘[ tg]rtﬁ@ ch® of %r}?‘gtt p[lﬁﬂti&? 48 38 the 1ever

gri ppi ng neans I'n“particu apar o
assembly@N dticioppssiergadgetha agu il aceonatcttd® thodyp@Bg afcatd . In particular,
. gripping nmeans 26 so _as to fixedly &ésixipn t he
a pair ogpmﬁsnwtlﬁ%wa%a frfase pedsdetly £80f the gBRpNgMAaRE2GFgs to fixedly
s .. Jhe. pi ect i nd .5 a it ture
pos1t10%¢w ggpﬁgg ngeraﬁg ?@l %V?thfrgif’f%‘étﬁé rt% e%sdo()% gge z{}g‘p%% r"ghe 1§ Oeidhs 52 and
54 can €A ARGHatirb 8f BAIEY oS h&ffadéricpR k& 8k (3RAOS1E Bonctthé BEyISBf gripping
24. The bolts associated with pin connections 52 and
means Bywish thepamy Zho b belicssedizitd pitharin geringpliony SReadS428n be removed

can, be affixed to,the end.of the arm 24. As ch, th :
such i Shch erfhite G unsat G 6 4864 19 Hs” BHeQele SFRvEnt Poruch. the pipe
handling 3PpRLuddBRIrAR! Frebut YchAYS cal BE §da%ftabﬂ)é RevaBudRfes of pipe 18 and
vari ous heights of drilling rigs 20. [0059] The

various deighi af@lribeansgs2®. i ncl udes the body 28 with the
ri ppers 30 and 32 trans| atabl e al ong. the | ength of
10059] 19 hre2inine meanseg iaclydysithe bpdy Z8aih Heisippe 39@@3 gF iapapiable along
| i : : | :
v tengB00 B, 2! AR5t bPUCGBPARSP by OB e i 161

be propRilytiievdd pewaddlyl sndgbvevadly de @eiRaeas odbntaich 32 tiar pipe 18 is
~in_the nature of conventional grippers which can open
achievednthegrippers 38 arnd32 ase srijapuicioé cayeriiond] gipceywineh ¢deopen and close

pi pe s desired 0060], The link 34 is a elongate
so.s tofiaffiet s pFr GEFLES v A e SoRo0b 801 o connect i on-44
[0060] T LiAR 3B iV At A Rt CRABRBEL ihaNeBnRf frdh8hS BRBRMI P&t &lbn 44 to the
50 of the lever assenbly 22. The link 34 is
pivotablreocrwn_cceiwi 6_:& o thadecord pnd®ngenel the lgveadjsambht 22. oThdibnk 34 is non-
extensiﬁg gr?dq elgteend% Igedr?erelilfyoag} atclgr?t t(? ‘81% rgp%gsitfe rsicc)irenfrtolalatile 8301}1 Iilg fr%{nn‘ghat ofthe arm
24. The link 34 will generally move relative to the movement of the boom 16. The brace 36 is
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24. The link 34 will generally nove relative to the
nmovenent of the boom 16. The brace 36 ispivotally
w@eomwpestsed to the small framework 46 associ at eRCTU$1908/080987
boom 16 and al so pivotally connected at a | ocation
along the arm 26 between the ends thereof. Brace 36
provi des structural support to the arm 24 and al so
. facilitates th esire venent, af .t he m.24 duri
pivotatly FgineslsRiife VBT FRBC A Rt BrRar Hong P 3Bnpita connceted
at a locoh @nBh O ATHbA D& MBE El B Rher@H BMRBEPRoVIIRAG  tural s13:)p0rt to the
Actuators 56 and 58 are illustrated as having one en
arm 24 eabmechelditdte thhéesski chol2mamahf dire apmPdsiuriag eredneommeat dbeitie pipe 18
to the boom 16 in a | ocation above the end 42. \Wen
betweer the hepizepiplgrientssionand Big verticahesniatodd, they will pi vot
I t:he: hori zaont j i Or
10061] 33FiaRRP Tp 2Rg SREE Bl lel R ST 0" A Q5T P4 12 and
opposit€ antbéorinb@ediciie bBorhd 6ag hiwdeon showetiid éhadl420 'WikedH tht heDators 56 and
Wthin the concept of the present invention, a single
58 are apyyter they vab pivat te beam I9apimardly frem thaBerezatad prigatiqigilfimately to
..of , hydraul i ¢, actyators 56 .an 8, ;as i.llustrated j.n o
a positigt by Yt Frieg G RISE T PPRas ity VRS R plith. oW ithin the
concept@MhO Bre@édt idveRiiPE S 569%1@ AGdARlEXARNEH B8 BN BN WrsRAd B the pair of
to have an end above the drill floor 64. \Wen the pipe
hydraulfkSctumitarn 56 isd §&ras iilbeskraedine AtGYREN, t he transl at abl e

o T2 R 820k B, B S PIEER AEPR R st
v st R Ay BRSSOl

movemeitef Pheperiph8rsi 3 ankd|3Qshi ¢ edlited sbiane @ase (hhendoveéppife 18fto engage
he pivot point 68 of the connection between the |ever

t
with thebesepising of sheghidl pipes 90 #1d @4 is illustrated by line 70.
[0063] {24 hNge 7&&%1%%%%&%%@@@ i BolB <A B%th%ffééehfg is iHlustrated by line

leota e’ conmnecti Ween oom’ and
66. Thé BEMRSE MY plvatdoirlt @8@AThd ddnh&&ioRMEERRA thaé@fHas @Mbly 22 and the
t he coordi nated novenent of each of the non-extensible

link 34 ettt ddy link €0.adpwardtins72ifluststesdht woremeit pfithp popéble connection
si zi,ng and, an ar relationshi ps. In essence, the
40 beonr ISR bR s SR bor - bar 1 ik between t he

[0064] Mahd ?ﬂé§e_rﬁ HRRAGNHR: cobRdifatE @Bl Emertt 0 AV IR MonQdx tdidfhle members
drill pipe 18 between a horizontal orientation and a

of the appardtuc H) is achievitdatitlopropansides adhingvedrefatioadhypst in essgirce, the present

: .the mechani cs associated with the various conponents.

inventigRepregidehid fQEBAr InPSiwaersihA §RAOUFAPRANGTES. abt A&TSHH thegnovement of
. . tQ.- i.eve this.: i . .

e ot B GSREY, 5204 DR GBSy SR IRYATR e

throughhtid rmaddhhgic@adsdaiRd Swithl e Wwibuakbinoa&itd A D BE Scc@Nbily a single
used for the pivoting of the boom Since the skid 12
hydrauljesaciusiéitnedy ksmecersatysd apto achievkitlel desivgd mayemgah| dicge daps not need

can be. maneuver I, Nt lace sq,as to properly align
o be e ERUEHY LTt P PiENGe M By B RO 2R s for he
pivotingbf tht bBEM ! Bthcdthe SNER & MaRUAASHe Bid GRNRAcld &, 8fRicBNRd14 can be
y the vehicle 14, the apparatus 10 can be
maneuvered into place so as to properly align with the centerline of the drill pipe 60 and 62 of the
drilling rig 20. Once the proper alignment is achieved by the vehicle 14, the apparatus 10 can be

operated so as to effectively move the drill pipe to its desired position. The gripper assemblies of
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operated so as to effectively nove the drill pipe to

its desired position. The gripper assenblies ofthe
wWEe@9ests90 nvention allow the drill pipe 18 to PEI/IB20081080987

upwar dly and downwardly for the proper stabbing of the

drill pipes 60 and 62. The present invention is

adaptable to various links of pipe 18. [0065] Vari ous

t ypes of I ppi Ng..nean 6. can b i nst on t

the pres8¥tp 1{1}c|eé1%8}1 %IIQ‘EQ%%%&F?SSIB %Beé}nog% @ S%Bwaglar(ﬁy For ghe proper

stabbin% §N@L 0811 BpeR 608 d 2. ﬁE&ﬁ@seﬁﬁh{f@Hﬁoﬁnssacﬁgﬁble th véﬁéﬁtlﬁﬁs of pipe 18.

erein in connections such

[0065] Valtsdiwsa}zbetsbf gﬂnlepm@nmhmmme odstatied balthesam;l df ﬁmtarlaﬁé 50 a5 {0 proper
required with prior art systens, .the pr sent i nvention

accomng&%reek?éger. lﬁn%ﬂé% ol Ppe . sThase earatipngase ilfgirated theeein in connections

ide 14, along with operation of the hydraulic

FKHIREg% %&ers 56 and 58. All other |inkages and novenent

[0066] Al§ sdchemﬁtbzﬁteoflﬁe @neplackingioemhegianging (Reaausguitdd witteprior art systems,
mechani cal connections between the various conponents.

the pregwat W@hUOft hehigies JerrsuithDesimla raww@sngaofpﬂlé cgigle 14, along with

operatlodie StI ﬂile t e i ng][nil(%és %ie %@ %TI#IEO‘[W% :%g%%% t ; gm\tﬁp‘wf the pipe 18 are

achievef @h%l@be%hﬁﬁé'o@ 1He8EBEnied] chrRRHSM ButwbdhanPi R ubaddbbii@ts. As such,
system [0067] FIGURE 2 illustrates the drill pipe 18

the predent mvgeier zkings heréczensdi-condérenyt aftthopipel I¥ with rpspestetotthe desired
inventi ortant to note . that e drill pipe )
connecg s JaK %wgalpi gy e‘aﬁ%laraée i%gr?w%fh rEgsT ipght Pibe handling

bel ow t he boom 16. In particular, the drill pipe can

be | oaded upon the skid 12 in a |location generally

[0067] HE}[&RE Rtilltiaratdseh@diild pares] 830 aagededly AssSamitdtoeidniatidbi Inh@e present
grippi ng neans 26. As such, the present invention

inventiqrg it inneriast tp Retedbayherstl] Rige 9%1?6 defigergd {q the BPI??éattl%)lQ Hgt position

below tﬂg % Bl%dlé of é rgc Ii;r nge glrlllg) ca%obeia R)%dg’(ﬁ Oi;%rl hedd] kIl(P IE I}E a location

system.

uter di zont
general@rddjﬂ&%ﬁttb Qlﬁb gI{lﬁQﬁsSjO ;irﬂi k. Qs&ﬁatgd with tR@BriPfing 8RAnd MAL As such, the
the boom 16 resi des above the drill pipe 18 and in

present greveatien fagiljpaieaihe shsyrdslizety o gt dilt pipe hethe dpsisadripeationofThe gripper

i.d 12. The | ever. asse 2 is.sujtabl |voted
30 and SRS g o AraBEERE i o hatiedial Bpafitisr °t b
[0068] ' FEAGRINQ K iQfanbB §eeli’i99ﬂ‘tﬁeﬁoo%ﬁgl GdGilled Ve R %ﬂﬂrp'qﬂpl' 8Md in generally
neans 26 engages the pipe 18. The brace 36 resides In
parallel(reiamm:shlpdn thd ﬂop stfgcesifalid skid HEhellor kvafastcheblpdDim silﬁalziyl (hvoted SO

| so_is pivo connected to the arm24. The |ink
that thelgrm 24 @xPert @ us%tl%qqlélt%k%mf e Ganeyakiof hruperradf and sich that the

grlppmé I?l?eaﬂ? @%re efsatﬁg rﬁ?}%eotlgle ’?‘E;egrag'@ 36”}9s1he?s n@ﬁowg&ggll {X)J\%h the small

econ ['evér asse

framewbﬂ@ofaﬁ@m)dlﬁ 16[3696&}) iEpiGoakty 3ositews tafthd dhe24rethaligk 34 will reside
osition of the drill pipe 18 during the novenent f

below tﬁ% koo rlp zenerally adineant bt thomppd surface/elrthp glid 12 and is connected to the
i.ent As can I, ppi Nng neans 26 has
sccond BERR1o (R SR 156 ab e Bodh B0 s ool y 25 1<
[0069] PIG’[@RE @%h%@/s bR @htet1iAB PodiloRbf MeRBiIIILEpiM & HuRASthe movement f the
hr ough

horlzontal orientation to the vertical orientation. As can be seen, the gripping means 26 has engaged
with the pipe 18. The lever assembly 22 is pivoting so that the end 70 of pipe 18 will pass through

the interior of the framework of the boom 16. Also, the arm associated with the gripping means 26
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the interior of the framework of the boom 16. Al so,

the arm associated with the gripping neans 26serves to
WOorpnne/ 053580 body 28 of the gripping nmeans 26 t hreClybiS10n&080987

interior of the framework of the boom 16. The brace 36

is pulling on the first portion 48 of |ever assenbly

22 so as cause this notion to occur. The link 34 is

serves Pty 0 Bty 95° Bpnite st P BN RS BT RBPL 1t o work of the
boom 16PYRY 5Hhe ﬁrlgpﬁlﬁng S HE ﬁtrﬁﬁ)oﬁ}%ﬁel%%me_v@lf asgé?l?c)l? 081¥o A& afde this motion
the gripping neans 26. The ors 56 and

. hydraul i c actua
to occus 8T Hedind Jdeie pulbipe attledergionfalse fcoontt gretidin 0 bHthmld@r assembly 22 so as
pivatal ly upwardly. [0070] FI GURE 4 shows a further o
to draw;the gr%ertg{ne“m%manéfw chgsedhs movpnpe afghe ppghe2d of the gripping
i . i r .
R T s S L S
upwardBki d 12. This causes the link 34 to have a pulling

force on the pivotal connection 68 of the second

[0070] BKrYRE# dowsfa furber ialesmediglsandyomen of thej dsilbpipe d§. Qe again, the

first portion 48 of the |ever assenbl 210 %
nydraulfg Rl Sbird af it PR g AnS A PPt s op surface of
the skidM 4. NThR&aBERAR: BRk B9 té hhve 4 E@lliﬁg ifpHek BE (RBFRNStal Bonnection 68 of the
further upwardly and draw the pirpe 18 conpletely
second pontiongh of He levar@sseorbly??2.t Hais baoes 6. firfigpoctam Heolsbetgver assembly

the relative size and relatign. of the various :
22 10 MBI (B G AT A oif SUHP YA i brace 36 to il the

o h ' i E ¢ te .
eorinfENSEEDh Bk U9, B0 0y B DR R e
boom 147 iAlsl capibpgech8 therelatise vies tnd adlativnhi cfnhatardsus cAmpoadntdef the present
) _seen, the drill pipe 18 is positioned directly above
inventiqnchigye g §0 YR§gH agthe Pinenl & whaeit ithq negg for sgparale hygrulic actuators.
. r i v.at . of . .boo i ey .

00711 ER0ES JURUREHR L YRRl 80akG P20 Mgl e, v i
18 is pdailones dirbalyl dbdke G dn@eﬂﬁh?b@e&ﬂdorﬂﬂl@\arﬂl 1©190.0Thé REther upward

second portion 50 of the lever assenbly 22 downwardly.

pivotal Tesementent theslyonb | § isx2usedttattbs hpdyaulic ayhiadgrs Y6ung s .nThigauses the

. uch that .the first.portion 48. of_t | ever as Y,
ink 34 350k 950 apoe 9 B Recof pericBg ol T s Sy g howmardy.
The 1evBPY¥sERDBTRG ol LatRAB He Vbt $8i RS0 AR [HAY e SURRAA 48 @F the lever
the arm24 in this upper position. The gripping neans
assembRE s 4 piwog¥2 ppiey uFeer andl IRe bldcg3éds wewtrotitdd w aapabitian so as to

.. Spaced_parallel relationship tgo each other. If any .
providersyppasiior frearmn<a i HpRE Pqstione dliF pERPIBE Mk G gé tie gripper 30 and
. t . 0 j . . n .
32 oighhet LAY tpab O RS BB 85 cHBPEHePTEE B Rlrther procis
movemad it feqalibd BateebitheRtofreadisHe fMYEReNns and thetupPe@idrsr of pipe 62,
descri bed hereinbefore, the drill pipe 18 has achieved
then thegychishp 4etag by myaved pleghtlysp aetetaghicon ustheypreeigemeremens. In the manner
. ipterrelationship.of,the vari ous conponents of .t he. :
deseribos ieEGinbe P, BRAANP AL WS B AP RIRED RSt e Eipinlion by virwe of
the intefrORlibRhiJTBCRANhEHR RthoAds BRtHeGPeschO@Vtionhn@vA&Hout fhe need for
install the drill pipe 18 upon the pipe 62, it is only

complen ecesd ameghsrosmeand Inalrdufics.r ansl at e
[0072] In order to install the drill pipe 18 upon the pipe 62, it is only necessary to vertically translate

the gripper 30 and 32 within the body 28 of the gripping means 26. As such, the end 80 can be
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the gripper 30 and 32 within the body 28 of the
gripping neans 26. As such, the end 80 can bestabbed

WO p109/0535¢0 box connection 82 of pipe 62. SuitabPEr/US2GH)80987
spi nner, or other nechanisns can be utilized so as to
rotate the pipe 18 in order to achieve a desired
connection. The gripper 30 and 32 can then be released

fro e exterior,of.the pinpe. nd returned ba
subbedif@Tht Py FRSHiR APECER SRS RO Iehgt ATgf tethanisms can
be utlhﬁﬁ'sb Ias R ReuC R pise Igl%t(ﬁ‘diér%i acﬂ19x%7a3clesf: é%ﬁeg{ldns The gr tpper 30 and
detailed view of the gripping means 26 of the presen
32 can ﬁhﬂﬂ ba télomed fromRh&eiREN6r ¢fttke pipa 18and eatimod dadltoahdofidinal position
been nstalled into alternatlve hol es forned on

““mihﬁﬁﬁo%%ﬂvngﬁoéﬁ“lﬁéxﬁﬁpﬁﬁﬂ llsans 26. The hol es, such
10073] lal%ilﬁglliglssa efiéﬁkd@? Of fie rdca]!é}ng t%iﬁ! A ﬁ%\%&&%t Eleg%t}] 31? FIGURE

to a OM/Se I on en t

6 the plﬁ b@nﬁbﬂiﬁn&"ﬁaﬁd 54 h@veﬂ@@ﬁ ikl irg6 ananmgvermmsoﬁ@ed oAsthe body 28 of
such, the position of the gripping nmeans 26 in
the grlppmgatl@a@ﬁ 26.0 Thybolay. srgvasdwie %C@d@ﬁpﬁmect i8 avarfaeruefl the body 28 so as

to allows sg egﬁﬁ%%@%%&spndieg\%%e&th & (ﬁgh be s LF' anﬁi H%f)?cb&% (SJ gﬁ@g}ﬁlg means 26,
As suckbhe E&‘?U&P&f thg Eﬂ‘ %ﬁhg’ HleQﬁs 18 B1aliBP RS th8 BrmR D c32be @fpted to various

shown in Fl QU I's particularly designed for short
circumdtaegt.h (approxi nately 30 feet) of drill pipe. In

10074] 159%@%85%@%?3@?3215%33%@%2%&%5%8” 832 @eﬁgﬁgpgé«%&% 26. The

f i i
configu gl q iy 2 RIS e B0 1T FIAPRY' R Pl designgd forshor
length (bygpracianisipdatet) ddgépijeeig FIGURE 6pltp€1$be dclen calnéic grlpper 30 and 32
circunstances, it is desjrable to accommpdate

I
is translafegirelaiive (g|thebasly 28s0anin ower adi) ehiipn e éowa\ﬁ@rfi}y for gonnection to

it can be seen that the drill pipe 18 is
anun¢¥%9§£%fof separate sections 90, 92, 94 and 96 that are

[0075] Q&daBiBHall 3“ 1t@1ﬂzcés@a1?ﬁ9ac@@1ﬁﬁ@@hﬂe%hg§ﬂe hd & pi¥s Mn@ther circumstances,
extended length of the of the pipe 1 en such pipe

it is designla tgyearermpdateaipas dut a@ohlre@dbeasgwnlpipd ipmrssandcdBngth. In FIGURE

7 it card S BT S PBe 9 BRBN Seors (T abery i fih e oined

in end-BldnH bR 18 sb BE1ARPANLAURNIQ Rhgth e (R §SBODipk ¥ EM R Such pipe
can accommodat e such an arrangenent. As can be seen in

arrangehlcBIREe réquitdik ther grippihg means I ed tledhreenaink entgin vglﬂll hape to be adapted

nbly 100 d ted by stab f 102 t
SO as toglzéﬁgwgo ¢ ﬁlﬁ,‘élra n%@%;thgoﬁorm%@%§é]é%${gﬁ&rp ngl,e apparatus 10 of the

di be
present %‘ﬁ%ﬁﬁ@%gam la[(t):é @ﬁ‘gh?@ %nr ?Iirléagl %Ilné%ts e%g}%r?ﬁladsc?\éﬁ %Pﬁgﬂ{% 7, the arm
24 is coflﬁe’i:t@l 3.0 Zirdt Tgﬁbpkd%%eﬁlmjd | O(Rbidﬁboﬁndtte’dmmiﬂa?ﬁb f02rto a second gripper
agi ng the body 106 of the second gripper assenbly

assemblyd%” Tlirﬁesefsmdﬁrlp@mi Joprarbla s@bigtsicgted doediyde dy@swaﬂmhgnedwﬁh

ect C ot conne n
he gk St O e T ot POl P DR iR eomprgipolr cneseine
the bod{ 164 M‘iﬁ@s&f)ﬂld)@%p%r AskOmBRA Olllah&\'ﬂfs@ Bri }%&@&%Mb[y 100 has body 108 that
I nternedi ate position along the |eng pi pe 18
is directly connected to the pin connections associated with the arm 24. The gripping assembly 100
includes grippers 110 and 112 which engage in intermediate position along the length of pipe 18.

The grippers 114 and 116 of the second gripper assembly 104 engage the lower portion of the pipe
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The grippers 114 and 116 of the second gri pper

assenbly 104 engage the | ower portion of the pipel8.
wab@mstshiod of noving the pipe 18 fromthe horP@DES2008/080987

position to the vertical position is simlar to that

descri bed herei nbefore. [0076] It should be noted that

the arm 24 can extend at various angles with respect

18. Thettﬂ%th%cf gﬁﬂﬁ\p aﬁ? hleaSS elggjﬁ}é? g]:e%}lg S r ef; f Eottge Y?@C?lgﬁg'tihn is similar

to that Rkcdha HeRgheassoci ated with the grlpper assenbl i es.
However, if needed to accommbdate certain drilling rig

[0076] hehgld bamndted tha nigearen?4 cart dxgerar anvadowsamgles vathgleggbctut the gripper
o 30 fromtransverse with respect to the body

{
assemblys & e relerrest $RdadiRcRfy ihs gEP 2a84d ggnerflﬂtydwpvqrﬁﬁ ptleg Jrgsth of the
e i
L TN ———
rig heigBandngrafg SREM) thesiral4f daa e aﬂ@é’d extos3ndififgn hedsowsé Rethagspect to the
24. The stab frane 120 includes a gripper assenbly 124
body asagcigtedeith fleg gipper F¥semBlyab frame 122 i ncl udes a gripper

o071 FSFEILY 57 a0 A0 S e R Yhlespgine wpvar

from the 6 8C@ctah@r@0dndangbcomi §ths faflct 0 Whnlbiazerdbie rtl@co ﬁrn’i; 94. The stab
as to engage with the stab frames 120 and 122. The

frame12fr inpludes agseeb hysehbly I?dlsafﬁmct thiotego. nguqoqudJ Garh@ 82b nglukid®a gripper

assemb 9 r26 ’3@? ggggl}pg e r 1"8]:3 wﬁa&lgp ﬁggrr}r%%@or%ggcafte&ron the top

surface 9{%?&8}2‘ tafr?%? e I%oﬁ%ﬁl%%ﬁRﬁEceqﬁ&rege &QE% é%g@{lzvgﬁ gi'e ﬂﬁﬁp?%s 120 and 122.
The gripge hisombpi (B hdseueade grippgre 1282and 830 foe cagnging @nggdr portion of the

| ength of a sin Ierlpe section. 5007@1 FI GURE 9 shows
pipe 133¢ i The gipenasse Grigatudes gtiprery ! $pprgt 136 sammepeing with a lower

portlon otf Hezhllf) elﬁf AP A 1{%%&%8 Q{l 1:'18‘(1?{1‘% koél]lte %Se‘f 'ﬂ%&fg&ﬂt a;%lg %f:ctlon pipe.

s Connet he upper’ rane

Howevérh koBe carShadh éxtedmRd th 6¥d 18gipRse@mdl i es 154, 156
angm158 are provided. L%%e grlﬁﬁirggfsenbly 154 is
0

[0078] E@{ﬁ%‘%@ébowsstdhanmm emgadinght ohbe gpprar asteaibly steuetird 0the present

imventiqjy Tp RCPBGs. BEEH atrinesSo FHB i pab Taborfipe fe over sab
frame 1'5§ I@qﬁlﬁgéséﬁl% i¥s 15lpqt5€Qng'lr5§%é ﬁro@[ﬂeﬁheﬂfé%?gﬁ)'tei gssembly 154 is

de of e end of the arm 24 and connect ed
connecﬂe(bmeatn eppatr odd dfitee uppeestabtiedmd Famel htpoippachstambiliéS & ppennected to
of the lower stab franme 152. such, the

t oo
alower Sﬂcs%fﬁhff lowepttal lramsl 7 The SRPEESKbhHEO laggfé‘ﬁs@ﬂfa@iys k%gated directly
on the oggos%%@[l%%;f% enarlak e%ﬂﬂ P %nél‘&%rL egtg tofle ?o%vetr?nd ofthe e ypper stab frame

pl pe, 1

e even onger l'eng

150 and Q@QHOYppER endb £H e NdwdrR®MEdned 52¢ hASE‘MEﬁ e Ipt’di’@lﬂfmfﬁntlon provides up
advant ages over the prior_art. Most |nportantly t he

to three ﬂf@B@ﬂ@Sqﬁm}@ﬁtq berPophesiedd digcapibgatilizadaioian tp apepamedais even longer
len msﬁg #hoqithat m nimzes the nunber of contro
g RS 8f¥edsensors and hydraulic systems associated

[0079] Phd fredcR€inPéRRNABINEN dsAGufbSE GdvaRltAles over the prior art. Most importantly,
the present invention provides a pipe handling apparatus and method that minimizes the number of
control mechanisms, sensors and hydraulic systems associated with the pipe handling system. Since

the movement of the pipe is achieved in a purely mechanical way, only a single hydraulic actuator
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t he novenent of the pipe is achieved in a purely

nmechani cal way, only a single hydraulic actuatoris
womewenswry for the novenent of the boom All oPCT/HE2008/080987

ot her novenents are achieved by the interrel ationship

of the various conmponents. As such, the present

i nvention achieves freedomfromthe errors and

: deviations that c cur th use of mul

s necefyi G R0 Ty SREHGT WA LOB Gl GHeE o GEEB e aEhiSved by the

1nterrelzitfb\ﬁ§lﬂ loPthelvagbld doalpeactibeaalich! hy pRed ifveh@bd ¥@iles freedom from
unskifled worker to operate the pipe handling system

the errofbh@ndrdpuiationsf thagakab pedur cthrdugh rnied atd vemplimplaihydtanliSispgems. The

. .. the skid 12 associated with the present inventjqn can
simpliciiy of 515 @gf‘ﬁemt%en@yng acilitgieg theabplity egafqlﬁéve%wkéﬁééwalﬁea to operate

o ik Sy NP LT SRR PR, s e w12

associattievifi fe prérdd inhehtRpran dt uSngfortel ®ypreskntaidng elhklrﬁmfements and
iIs independent of the drilling rig. As such, a single
locatlormfpl@ mafhl@ﬂndhl@g appeatescas be achicved thsenghtthe ﬁmat?émwme@éof the vehicle.

The pinf b g B ST sk JLR R e e 8 Flngpe. As sueh.a
single pgir'ély'lahdl’f@ ARSI R i SRA inHRESBalkc® Wit tRERHcHiRes BT I predeh€invention

ling rig, in any way, to acconmodate the pipe
can be tdnzdd bmg napparaiings and cante yhrligsdattany hventheonequsied c dhereas no need

to mOd]EY.]E‘le @Iéue& rlég ?1% g%b}?vggetatg%ngﬁ%y o ngeﬁlgmegv' di ngatus of the present

1nvent1cﬁ'f:?‘>11§:t\éﬁtge Eﬂbpesa\fig g&ﬁg@% g?{leleaé L a X Vtg? ?gorfl%ng Qf rﬂﬁeeglpE Qo the pipe

handlingapgaritas carbd achieve@in 4 very @urﬁplahﬁnﬁdierumwe, rvatedd tanlift the pipes to a
system [0080] The fore20|ng di scl osure_ and

partlculalé%l@wl@tl 3 ﬁrl@ﬁtatﬂqvem. s e iraate ghe nipgandbing sxstaamd

[0080] ?ﬁg lfo%’ %f& nd d\é%rlp?%ﬁ of f?en Vgntlmg'l fsrlﬁ?%eahv% ﬁﬁd %xplanatory

ednstruction can
thereof. SV@I@@JS%aﬁé&@ PR ABER o Cthail B trived BokirubieRadah b Shade @thin the scope
the true spirit of the invention. The present
of the appendert dlams stidoldleonitipg rent thedruespitiyo tieanyasitiood Ingpresent invention
cl.ai ms. and.t hei UIV | ents claim 1.
should GaIg bRl i folp B0 G OB GG boom ( 16)
pi votal |y novabl e bet ween a flrst position and a
second position; a |ever assenbly (22) pivotally
connected to said boom (16), said | ever assenbly (22)
having a first portion (48) extending outwardly at an
obtuse angle with respect to a second portion (50); an
arm (24) pivotally connected at one end to said first
portion (48) of said |ever assenbly (22) and extending
outwardly therefrom a gripper nmeans (26) affixed to
an opposite end of said arm (24), said gripper neans
(26) for gripping a dianmeter of the pipe (18);
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alink (34) pivotally connected to said second portion
(50) of said |lever assenbly (22), said link (34)
wW@rooowsdsbe at an end of said second portion (5SB)T/US2008/080987

opposite of said first portion (48) so as to nove

relative to the novenent of said boom (16) between

said first and second positions; and a brace (36)

having a one end pivotall ected to said boom (16)

and an opposite end pivoéﬁ#ﬁ@ﬁgonnected to said arm
Iclaim:( 24) between said ends of said arm (24). 2. The pipe

handl i ng apparatus (10) of Caiml1, said first

boA ipipedrandiinggipdraned i) dmpriseéigng general |y hori zont al
said gripper nmeans ving a vertical orjentation._ .

26) h
when & BP%Fn_tSb@rﬁlY‘lt@)‘Y( ling)vah%g Sepon EEhgopbet fibnscegnd pstion;
D o NS035 5 ol B ) B ger ety 22

having @ fit$ Pbitioh @48 )agxtbnd gl dutwwnal; dah obtus@irioaith (dspgct t&akétond portion

boom (16) being pivotally nmounted upon said (12) skid.
(50); 4. The pipe handling apparatus (10) of Caim 3,

further co i Sing;,. a vehicle havi a. bed (14 .
Fecer o HE LBD iy rsRbalitind SidS) fatha (o ofgoid tever
assembBRPA Alduktdndfle RfwsldR) tiedfrof@i d end of said link (34)
opposite said second portion of said | ever assenbly
(22) beiippprpioans @O) §ftimod ot axbpppste adiof sad pon {24).aaid gripper means
osition, offset from and bel ow the pivotal nounting of
(26) for RIS TE 6 0%‘%6@31@31 <id.6. The pipe handling
appar af; - T : -
ot on e P AL e R R B ol 50) 3 By ragpembly 2),
said lins @34J pgvdtsipe at apamdsof($2id)seéa@dipogtieaisd) ppresitnbesnid istlportion (48) so
boom (16) is in said first position, said %%Lgper .
as to mayeAplatiy e thgney e afsad besn 6K hetsensaid Hyst apreypcanyd ppsitions; and
boom FSa LN .saj (ISt Pt 7. Tl ' .
nandl 1 BgesRAPARE: o o dofihuodis sFaPaPil i ang ag opposie

end pivbid Oy 8¥irRBEH AYsHd b ZH) Yefweemsaid Shakeo ft ART £af (24pai d
| ever assenbly (22) pivotally nounted to said

lug in a
poBlia pipnhagdéing appriretus$ {103 of pbwimi lopaifl dirvipositipe 0§®é<gh@pm (16) being
sition. 8. The pipe | ing apparatus of C.aim.J7, .
gencral §3Rip . siit et Bt U dry e dr Lo Sronguity Sikhpom (16) s
inSMd&$gﬂjﬁﬂﬁﬁﬁlte said link (34). 9. The pipe handling
apparatus of Claim1l1, each of said brace (36) and said
Bi e (fiBdharkiding gppeoatuekitde S Chiim. 1, fiftheTbempiigeg:handl i ng
apparatus of Claiml, said gripper nmeans (26) fixedl
mount &¢ki¢ 0 2 sxlendippivsihazemd ogeniatippangmesition§d below said boom (16),

said boom (16) being pivotally mounted upon said (12) skid.
4. The pipe handling apparatus (10) of Claim 3, further comprising:
a vehicle having a bed (14) receiving said skid (12) thereon.
5. The pipe handling apparatus (10) of Claim 3, said end of said link (34) opposite said
second portion of said lever assembly (22) being pivotally mounted upon said skid in a position

offset from and below the pivotal mounting of said boom (16) on said skid.
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11. The pipe handling apparatus of Claim1, said

gri pper neans (26) conprising: a body having a surface
WwW@LFwnsE9t o sai d opposite end of said arm (24) PCHUS1008080987

gri pper extending outwardly of said body on a side

opposite said arm (24); and a second gripper extending

outwardly of said body an the side opposite said arm

said in spaced re e} o.set first gripper. 12.
bt anchak PRgTapn e Clud dob Ak prriaa Frrst and
second g iRRAA RS A NG @l Shigh@RbPuRlnnd &&, @ai@%%ger means (26)
13. The pi pe handling apparatus of Claim1l, said body
facing daalvping wihrom sdid hgomd bsis it exié Ginst fpositier | setdt grippkeymeans (26) positioned
ositioning said body in fixed relation to said arm

below S?%O.Onaﬁéﬁrwé%ﬁ%%bﬁ%&i@ﬁgiraﬁﬁﬁf’aﬁ%ﬁ PN O ai m 11, said
. ' f .
P TR SO AR, RRFCTAR, ARG o AR Rfling cutvarl

from a di@@kicB) s percahdssmbly (T2 )aiimdtally mauhtoe o edukiis h Pasitiédwhere said
actuating neans nounted at one end of said skid at an
first porgigp geing saleprfond pegiien.boom (16) at a | ocation of f set

t.h i.vot al ting id b .(16),.t id . :
ST P B Ao o e PRl Gl BT Fab sice oraia
bomn(p?kmﬁaﬁw%§MQﬁ&KB$i and second positions.16. A nethod
of noving a pipe froma horizontal orientation

g ohprpipé hadlieg eppeditngoClaonh ¢ath pf earé brack €36) and said link (34) being
honHzontaIIy ori entated pipe such that grippers are
non-extgisiblei oned adj acent to the horizontally orientated

. : . £ . .
e RS S 01 1 AR BRIy moumot o si
oppositt eneof @asbanbi24).(22) being pivotally nounted to the
boom (16); gripping the horizontally orientated pipe
W tHetmee ipndBpe prpardpyoffi e il ngid SEPnse BIPREI@P) SRRy
h > Dj ' | .
i or SRl RS o TR RRPSLRENE ATOPUR A 20y

verti gakst 812%1%9 tRAbhdINg odthardier AR BWAY ot side 3pPasitB saitl B (24); and

| ever assenbly (22) being connected at an opposite end
to a megvorkgEprst bttendingaytwardy of said todiy ag theswdeisipgodite said arm (24)
i reI%{iFn.tﬁ%thg.goon1 16), a non-extensible brace is
Sald 1n shag lﬁapﬁ? e 88PPYne end of the boom (16) and at
E)?qthﬁ PRR%LARIRAPpRhtub Bf& B { 24 firdi AR @RoM g'}'[pp_@f%\b%{'fﬁ?ltanslatable

e pi pe being solely caused by the connections O
along sditiéodbpom (16) with the arm (24) and the link and the

brace and sai.d | ever assenbl 22). 18. The nethod of
8.4 hﬁ]p%@ hapglliqgf]aé)paw 1ngyl , gaid %ody having mounting means thereon for

selectively positioning said body in fixed relation to said arm (24).
14. The pipe handling apparatus of Claim 11, said arm (24) extending between transverse and
30° offset from transverse relative to said body.
15. The pipe handling apparatus of Claim 3, further comprising:
an actuating means mounted at one end of said skid at an opposite end to said boom
(16) at a location offset from the pivotal mounting of said boom (16) to said skid, said actuating

means for moving said boom (16) between said first and second positions.
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vertically translating the grippers al ong abody such
that the pipe noves vertically into a desired
w@epnsBm 19. The met hod of C aim 18, furtherPCT/US2008/080987
conpri sing: stabbing an underlying pipe with an end of
the pipe by the vertical translation of the pipe; and
rel easi ng the grippers fromthe pi pe. 20. The net hod
an_ act uat.or n nnected to sai.d boom

?%eé njeiog 036% PHRHHPRE é&?@l OPFNIPHAN FEBRHYRE) |
the stabn@hg Rib¥Ohi (18) sk Eﬂ%%or&@ﬁ'@fl%%h@&ate@% \P(\;E?Shbl? that Bfppers are

actuator so0°as to cause t he boom to p
positionedwajadent t tlanhdriventady ioziontateld popd, elm gdppors humtd hfﬁbdada to an arm (24)
plvotallg connegtle?i)to a? leverna(ggen?belyy ?2n2%i tl?e l\éSerrtassCe%Lbl}(I) (r2|2§‘gé1gé p1vota11y mounted to the
boom (16);
gripping the horizontally orientated pipe with the grippers; and
pivoting the boom (16) upwardly such that the pipe is moved angularly through an
interior of the boom (16) until the pipe is in a vertical orientation.
17. The method of Claim 16, the lever assembly (22) being connected at an opposite end to
a non-extensible link, the link being movable in a relation to the boom (16), a non-extensible brace
is pivotally mounted at one end of the boom (16) and at the opposite end of the arm (24), the angular
movement of the pipe being solely caused by the connections of the boom (16) with the arm (24) and
the link and the brace and said lever assembly (22).
18. The method of Claim 16, further comprising:
vertically translating the grippers along a body such that the pipe moves vertically into
a desired position.
19. The method of Claim 18, further comprising:
stabbing an underlying pipe with an end of the pipe by the vertical translation of the
pipe; and
releasing the grippers from the pipe.
20. The method of Claim 16, an actuator being connected to said boom (16) in a position
above a bottom of the boom (16), the step of pivoting further comprising:
actuation the actuator so as to cause the boom (16) to pivot upwardly from the

horizontal orientation until the boom (16) extends beyond a vertical orientation.
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