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FI ELD OF THE | NVENTI ON [ 0001] The present invention relates to a pipe

handl i ng apparatus., Mre particularly, the present inv } €l ates to
a pipe haW&’IzlﬂH’é%éﬁ%f)ar atus for noving a pipe froma ver??gg{g%g?/?%%{ ation to
a horizontal orientation. Mdre particularly, the present invention the
relates to a pipe handling apparatus that renoves pipe froma well head.
BACKGROUND OF THE | NVENTI ON [0002] Drill rigs have utilized several nethods
for transferring tUBLESCORINGeFSCEKIIRA GRIFPFFASEEMIRIHt to the drill
floor to a mousehole in the drill floor or the well bore for connection to
a previously transferred tubular or tubular string. The term "tubular" or

"pipe" as used herein incluggs @lr fior meveNTON | pipe, drill collars,
casing, liner, bottomhole assenblies (BHA), and other types of tubulars
known [0001]eartsenti0008Pn Casivetnta Bnahagdling appgraiup.Jdorg ppaicylarly; he grogent
conbination of the rig.cranes a ‘ LAg: ansdgrbhng a
bl AR PBRERE B [ PR g R L A L R P D

vel | . pHheofRvhpistidh s advia faaglatlyl thetesept iroendort theyshenso iaspiphatndiingre i s
a significant manual involvenment in attaching the pipe elevators to the
t ubul aappmmﬁxsmrwwmpbffﬁ@af‘ﬂ@hﬁaﬁe drill rack to the rotary table. This

manual transfer operati gﬁAbﬁé}{@UNb%me RfvERTKes is potentially
n

dangerous and has cause unerous injuries in drilling operations. Further,
t he hojoséd]Moriisysd ierve el zedl seoamaltrhahddsot @ansfeoricpmbulnnombenfiaot 2 wWpe tickhe
catwal k or other portions of the r,igjga&.gﬂg tUbuﬁl- ar s transferred fromthe
pi pe ragiseentdo theedsglf {iper P aggpusehelp dn Bendrilh RGO HE U O AR Y & fect
the inteari f ' REet YEER S UGEEES oY &bt R RE Serbih ikdigiewel | .

[ 0004]P" %usﬁr\éfaf%g%}rg%u??%{\%%%u?#?\tglagi pe fﬁ%ﬁtgﬁe rag)kﬁto the well platform
conpr i SigsrydMMigllphe, amitlc@fracdsingelion, toternrtiode aweuliis 354).aad edepFPRS %n t he
pi pe rack. The pipe is thereafter lifted up onto the platformand the | ower
end t HePwoF kpewipingBedfli nto t he nousehol e. The nousehole is sinply an

uprig f}@gm‘j 'Q%Q@r&l%n&é), ynd rrjg]‘§ ahvCONLRl RRonAMAeaNT Hdiey Eeharandttadirevelibi ch
supports the pipe tenporally. Wen it is necessary to add the pipe to the
dri || sstteintg traséfepmgandube fomakt raboaek telaediop Hosigipn abaye 81§ ceHe A drearsy) t abl e

e o SURRST LR LS SR LR B G T Aefapanied {1 om

the pipguidiithfe PRUSRIALA to MRXtbulihed hews] ihe @il fank tesirilabded thérerapy

Postt Itgbr;le.ni"ghi; mimfali ggns?’c}:/reorpcﬁaggn ?r{ éhlelvicsigli% Q wgr?cgrstig Bgtgntaaarﬂ?z dliggeegous 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 1s tra,nsfer_.'red from
the pipe rack to the drill floor. This can damage the tubular and may affect the infegrity 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 thereof is placed into the mouschole, The mousehole 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 dril} 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.

Next, the traveling block is raised thereby positioning the pipe over the drill string and tongs are used



WO 2010/ 062612PCT/ US2009/ 062243 to secure the pipe to the upper end of the

drill string. The drill pipe elevators suspend the drill pipe froma collar

which is formed around one end of the pipe and do not 19& 9&9@% %qiz‘pe
rea a%)

t her eby pPEPAYHOPIEE r ot ati onal pipe novenent in order to't y engage
the sane to the drill string. [0005] A prior art technique for noving
joints of casing fromracks adjacent to the drilling rig conprises tying a

line fromthe rig onto one end of a selected casing joint on the rack. The
i ne icssde@iesRShibytol thd kipageridhve treaisilngirieoiTht dupl pipercevptorssagtiand theolrilhpy i g
platform As the rope lifts the casﬁiﬁgg fromthe rdack the ho""?retﬁé}gbff the
casi ndroswa regBarachiel & foreed pppd PRy F7E 87 HEyRE 408 Rdh &Pz PREger

i ncreases., when a floati L dkStoUseedab Gb ke Withddal btkihg.ng. Since
theré’B%mluglgtrP%ﬁo%aflg@%éﬁg’ﬁ@{%g??% Bt one [eynilf%llza ereof, the casing does not
hang y@gsi aapdiot arbkthti@ichfer nfovingsomoneivhaing Homreavkunetiricnytooic 4rigmgtTor m

el evated above the rig f]loor nust hold the tgp of th i rai ght en
"t o ucombis trnes GasiHG P ARG BT CRE Ladiag e Fig ik T Rk
suspended 4 n:d; DAL uDY r8h REAROS the GiRethtRAm! A thicoiops Jiftd diblcesing 0006]
It mﬁ?‘%c%bbgqgggﬁh\g%%%n%)% nb(LalfS)alizn)l e}i to 1g%)i p cagg)(rllha%bor _pi pe positioned _on a
rack agjagerickahetdvwdriemgoftbt tasingswings herosehe pladoam et L08R ORI al Mon over
the well bore, and thereafter |ower .the s 0 Jhe . sgirLhg. pepgded in
the welpPechyIcEEasys *?]ﬂ%ﬁtﬂ%&fé’“ﬁf&éﬁ useg it F%@@%"é&‘?@%@ﬂ%e@@éﬂﬁc ?#%at ed whi ch
mechani calily M€, nBLREhEEANLS choid denhalhaag veitalyi o ratooraily ethéveat.
orientation such”that the vertically oriented pipe C@n be%}rtgstal.l ed d nt o
the wel maborekinTypiacalhtfyrm deratd adevd BeS1hEY HtIokede LR e gF casing an

i nterconnected ar hat .are SOGI: ki Rl Q@b biid $h (HeGHAr al
menbestighien i pat Wgﬁe h’ﬁ\?@mﬁfg t%?&beg Hgg ?%cé%lggisgﬁlggéf%ik{fg% v}pd ual novenents of

t he I%gerbgnsﬁggﬁ&,iti&a@@oﬁ?ftﬂé%ta@qmmanents of the boom nust be perforned in a
coordi nateéd rmanner in order to achieve the desired,result.

: d bl to byl ASTRGO 00 1 1ach9éﬁ]a°aarléf‘1¥ a
Wi de \enteityvouid teyddrizabld te baghl 6iRtesP SR BOTURMREH WG] ¢ BAHAB TP HE T S honent s
SO as to carry out the pr i Bt - SR £Qhe RGHAR SM i S
conneé"fegldmf"ée%géaﬁn%’fl Ot‘f?gﬁsceéi%g%th%g?%?%\fso asm%dgc’glgﬁr?iee% t he desired novenent.
AdVv anged i OgkRdAdin the weludbreed of the controller in order to properly
coordi nate the nmovenments_ in order to achi,eve .thi s@ges@r%%végs d £01,0008]
Unf or {031 & {he mist NarsensHicsipes baye bepth 6ropva MU BeEifAI DY ARG Wi th ot her
COmponent S.a1 AR REHATE VRLA o Aiidd Bh tHabihk Ref R orichiRe pli¢daatd installed egri ty
of ealfA BFHRERA UL 5r'S can become conprom sed over tine. As such, small
vari atignse woll@agh Ofpitdily, dctcudtvars heenu@ied severddsiercpanicied 4ms ha ¢ hey
occur, can make the conplex nmechanismrather in r T LJ: of one
WO 20 E6DOBEE TIPS HSLTE ‘“F?@&?%‘Eﬁ‘"’? '215‘6’5 ro‘r‘%gﬁ‘?‘%c%%?’épfag s %ﬁ i

probl eng .ass %é%%s W hD1el e adthi, GRITBAL: @npohientPbiaee booramye bt pefirmed in
ori entation. justments of the programng are often necessary tc? s to
g 1'ﬁ@t‘fr aulic

cont i RuBorimaadhemer inbeledasichied: hesasired resalin JaREADA R MIC FAREN S

actuators that are ipcorporated int I it is
T bt LU SOME b 4 A SR S Bkl

DI OF | |G LR AT XPE b0 (oAl oPHpES dctnel saundioknbisk @ Gyslibirel
oper at or are requi red so as to carr out this p1 pe novenent og.er atl on.

Thi's asdsmsitgnidvingedpraeraing eopamd cASSTORER I PR BIPFRHRFITERY Ho0091
In the past, vari.ous pate h isgued relating to such pipe handling
devi c&LVeREHts B AR 8,3%?@QE%§F%%?T%\7§§' 3,177,944, issued on April 13, 1965
to R E{meﬁp R BesCHitRash ystaarkihe gydredivantuarurd, elongaith hhbrompgnendurgnent
that provides for horizontal storage qf .pipe | engths . .on one side of and

cl ear bedontereorderith ke, W@wg&é&%h}@@@gl%&e&éﬁﬁge@?‘ Ogthteraﬁir‘f'éltﬁ{)srctmg? M Whi ch is
pivoted toward the base he A nd BF cWi JPGndTRYEABE ar Bedury Eltichcal

pl ane.CO‘?H@nBﬁﬁ%e?vmé%gi%bfAi)%uéck’a%r% works between a substanti al Lty verti cal

POSi t iy@fatioRs WRitEly detwrcam mdeelpt campbpaethenigttrabevinpccgrated eftieaiturg oppire

|l ength to, a station in the derrick, and a substantially horizontal portion
in which the armcan deliver a pipe lrpength to, or accept a pipe length
from a station associated with storage neans on one side of the derrick.



100101 U. S. Patent No. 3,464,507, issued on Septenber 2, 1969 to E.L.

Al exander et al., teaches a portable rotary pipe handling system This
systemincludes a nmast pivotally nmounted and novabl e bet n r i ni ng

t ranspor t WioMil¥463¢i2t 0 a desired position at the site dﬁcﬁﬁﬁﬁ@%%%gati ons
which nmay be at any angle up to vertical. The mast has guides for a

travel ing mechani smthat includes a bl ock novable up and down the mast

t hrough operation of cables reeved fromthe traveling bl ock over crown

bl ock R BYSohPbRuBel FUNBEH (hA pREVIERS Bisblikicdriitheht sliganant efithbyindie a
traveli'ng bl ock. An elevator for drill pipe is carried by arm sw ggabl y
mount edkrtieal atidnaiono Athistoived the RFAZraNPEaaTre AGHFECeSEY P& [EUeYs 1B 25T ngs
are suppqrted adjacent, th r NGRS 1R ARaRI Rl PidaKs a8
drill Pg%s”@ F@Hﬁs'tIﬁgﬁd%?ﬁrﬁ%lhgﬁﬁﬁ(%gnﬂg&%ﬂi%%t%ushiﬂg% connect egl_to a power
drive éé@@ﬁlemén{oh@ﬁm}iihk i HiaPpEert@s, xcangses, iml ddvertidny iedtcidosiredilciveay profils t o be
drilled. [00111 U. S.” Patent No. 3,633,771 igélued on _Januar¥%q11, 1972 to
Wool s afitlr tubtlam Typicails ¥pysEReTiERcd SRR KA F8PICRBFRIRYS HF [9UPTH &3 M5 and
out of an.oll well derrig S ARG A ARl the Qsl RBEGarRY WL HibE 0818RACK

whi ch ?@%?Wg?i\é\églv‘im%gaﬁtrggmf"ghlg%(gdgelr%g of d:qubooem SThe.boorr\1)_vsvv??r':ljgs the

stro ngﬁﬂssﬁ R padtharibed migntdabt Bsicievlelng tvendh wpd hapdbng dpvicey Kaexpimpe st and
with the drill string. Wen both ' 01 62612PCT/ US200 243

D1 pe. 16 ften o Ao BT oBmAhGaP P Io R KRG AT VS GaR TRougient of
the pipe i b SR8 RYor s €N B ta SIS & Teapmt beotd avebl ag

bl ock.%FBﬁjz}fO?’%g%BmE%?@nt X 57860, 122, i ssugﬂgﬁﬁl_j\]an%gry 14, 1975 to L.C.
Cer nos@kar ofl @ dtirloks This issppiavat hysndaos of # aprspert pivh iy hichi upitieted tonsrbdf baSuch as
a pipe, froma storage area to an oil well.drillin | ‘

posi t i Sritheeragply AVTS THEMEEE aé]_cﬁi_cﬁiep 5 TR R eﬂnaﬁtthg%&g%kgpﬁggﬁagf m f or
movl ”gsu‘oélgnt@u?%e&@aﬁaogiﬁbﬁﬁﬁ@hi&@_ﬁ ledd @aeﬁ)’MQﬁ ndtheropi, pedatiaer Deipe ehethsed t o
be I owered to"a submerged position. Aload nmeans is operably attached or
associ atetbrintie ddnackphat & erhvisaivdlyesizenehpHHORERNEICH o Rl f811THe 8 PP he
pipe in a stored position tao a transf OSLti.on. ] [ ScRidRSr IS

t r ansf @?&‘%Eﬁpba‘fcﬁ& FIYRY @P‘a{h g?om’?ﬁ%tlé%glgsf ?%%gbu%nn%‘:)rg%%@e%ﬂtogvh\;es Qhavi ng

pi vota#érgckljounted thereon a pipe track with a plurality of pipe clanm
assenbl i es which are adapted to receive a g)i pe Ireng‘;h. Th(geﬂ_pi_gge track is

pi vot ajop10]jrbS abitant bip. hyer 307, icuqdoeTePIFERIE 201968 A F e AME DS fktin 4P Anst er
position [n which pipe.is eg+i.nt9..1h aldd ¥ afichameAasenikbes and
t he rel?oét&b rﬁ&?ﬂ‘?%&ﬁ”%ﬁ%ﬁ 1(:% Hgg%ﬁ%%%émreg%eggéﬁvf or)clhnove?rent _toaa
subnerged.Rastdingl tran @R ositlobto Raseat pdNbion 3t B86it6dd|ing semsignowhiCstwber 19,
1976 to Wool stayer et at., shows a pipe. handl ﬁgtg a arattlf{st.fﬁgﬁr1 an ch( wel |
dri | 1 i et elesr amizkskp t ertipgls TpBAPLAELEIEFEOT hiaveliB epantsHen B dorids 2815t al 1 y
supported.on a hori A% et BodidiRofRhibRs Weldd frémGhaRRieNEy PRAOSVdrS

pi vot afPPngeolanaenlét e(ﬁ&tqgé ?Jﬁga%llﬁtﬁ%}w%nc} of the boom'or}: an axi s _g%r allel to the
hor i zopbwh veek pubbysame aatrekrwdie A pawpi digl drienis cairiedbs thefeavelivebdledld OF t he
drill pipe to swing acraoss, the boo s the outer end of the ai sed
or | ovevatbr fox drillpapq 1§ caBRhRCT BF VAR Efén%‘wgm\/ﬁclﬁtaﬂv‘)ttﬁghetproév\%ﬁ%gp Og{%tzoﬁlg{’hat
rai ses an el evatol Sk (B iokReert deke R afidadaped hoRe sarids to
pass as}igﬁna&g[ﬁggsa@%%gﬁrgg%%] u. S.} Patento No. 4,172,684 issued on October 30,
1979 tgpdextehainkira@rough Gus adirfiedoshingsrahnegitdie apamdr i vy SUETHWHPER i s
mount ed on the floor, of .an ofl gﬁehl ddi?rri ck suitable structure. This

appar aﬁxé%id%’élltbﬂé‘ée‘:&"%%%rhf °'h ?_Iiﬂée ockabl e on an axis perpendicular to
t he ngbﬁﬁ'w,ﬁﬁpﬁénmd@’%ldss,b% Rgulr b hefaryOne 1entlioWoahlgemmtias, fisdoteakhy
nount on the support on an axis transverse to the centerline, of ?jhe wel | .
The oppeshtue fendowh fibpipeinic ard swof an pell gerricho Aol Rl ngEPas Py 2

openi ng pi pe-recei.vi.ng seats facin ' fLe&heng,»f the
arm cagg‘oﬁ@%mﬁﬁﬁf%‘gﬁ?yéﬁﬂl%%g?/o %%%%ﬁgéﬁ'ﬁﬁ@ﬁtﬁ%ﬂw%g% and ?Or?e arm
SUPPON} . GRfky RIS Bck8d vidicaW Ogntiahapipe kah@nithlie dfiDaifd. When bRéatadding No.
4,403,666 i 5sued on Septenber 13, 1983 to C. A WIlis, shows self-centering
tongs and a transfer awl for a drillifg apparatus. The clanps of the
transfer armare resiliently



WO 20101062612PCT1CS2009/ 062243 nounted to the transfer armso as to
provide limted axial novenent of the clanps and thereby of a clanped down

hol e tubular. A pair of automatic, self-centering, hy i Ngs are
provi ded W82V AHI&Hg up and breaki ng out threaded conngﬂéﬁgﬂg@?ﬂgibul ars.

[0016] U.S. Patent No. 4,407,629, issued on Cctober 4, 1983 to C. A WIllis,
teaches a lifting apparatus for downhole tubulars. This |ifting apparatus
includes two rotatably nounted clanps which are rotatable between a side

| oadi robﬁbepcg Shd $cBRVER paf fhdn (rcidllistrateeall hetita adivegeand timpipadiangpniishdde
horizontal position, and a central POEi tion, in which a clanped tubular is
al i gnét the dl¢vaton susgerder ifiggn Bk T@velRE8H0Cke boomis in the vertical position.
An aut [ ir [ : I [ iy 1S i ded cemoddt asRtib&ainl y

r ot at é&ﬁﬁi @?-er%g%*?iwﬁt g’gﬁﬁ’g&%ﬁg&é@?%dj{aﬁg&%ég tlﬂsﬁ%v\henever the boomis

pi Vot efnahitiodiramwritol tebilutmerairer o dsinpmedftom aisteagslaganpo an il weli &illggsi ti on,
the clanped tubular is aligned with a safett(?%Ji Fl atg‘eggggt%%%? r]]%‘% omto
pr evemtat@ry] AhpraitonpigsaPafiug CIFHI RGP HHRCE IS RFaRpE P Y6 é(]tr "U.'S® Pat ent
No. 4,492,201 RLOXL %Satien teh P kit ipO Skt bORIIRGeE ¥S beMvieatd & deitnkdrng

oper at’i oR Wi ch T ncfudes a support structure and a transfer _at in pivotally
conneghbsitor. oA tdaé neuppooteratly uttnder piopisted e thdbopipt (Bt FIEROSHRRIEE PSS

pl atform positioni ng system i ncludes |.at f or i i i d
conned® et (§ BHE ‘@Pg@%‘%"ta Sﬁ%f?%&?%ﬂ"&%? 3%?" 1gstf%tpeo %{a%%%\lﬁ?]‘”gg% é%oﬁg%y]g%%%f&gend r od
whi ch i & oount.ed ThebNeEshet RelubEAnsi@hadnghieodlly heupkatbaom pifaeagsesitt i on of
the arma pl atform axes and the length of the rod are s%lélgct ed such that

the t maphshiéy ofpipe datprateinbiics yhishdrepdapipd vsieodrsa Pap &88h HAeBIRgi 6t i to t he
rai sed, position b ans of the rod as the transter. L myes with rai sed
posi tipb‘f?ﬁﬁi?ﬁlé’v%}?’“é%éqrg’g aui‘?ﬂ‘i’ ﬁt%c%%%ogggal%wggsr%ri pr oélr g%s“lgﬂ\%l y | ower stpzlﬁe

pl at f Qr M3 ileh BrclpRIBIe B RasH hisanbliy ateansclefe phwtianad waghtlhepipaiaribed arm
noves to the | owered position. [0018] U.S. Patent No. 4,595,066 issued on
June ¥a,md88entto aNebmererd pasitin: | provi des an apparatus for handling drill

i pes i n .as J 884160 It I : ' Y i drill
D1 be 1B U P P T B o R L e A e L &
hol e Q%ﬂﬁgQ{;ﬁdﬂtﬁﬁfﬁfaﬁ ail vangdrilinddarede pindlcs eppaathofwraeheatnd ¢idh¢ byt Send of
the carrier that has hydr aull ically toﬂﬁer ahe% (floor.s %ecur].eqwgml 8. nnected

hydr a;@i‘rowlbfﬁb}pp@ﬁ@ifmﬂewfﬁ%tﬁ.axﬁ1539’;%_ a3 t@{ec_ ad'ﬂiﬂﬁ Eﬁﬁps pggurrfft]l ;:al Iky
operated 1 n, . respoi I, : i oJepgehaciam ck.
[(lgow]to %{e.@i“teﬁg’%“gﬁi{l‘ﬁﬁlg{’&ﬂ%gg‘?%géﬁﬁ élgﬁggﬁﬁ% A%’?W 18, 1089 tQ P, Slpent(g t edal ,
t each@seads Niope thaie dnd @ f i atipstowhinehackass sttshoarksiibe oden Bef 8§ YAPTI | i ng

operations. Drill pipes .are manipul ate e en . _ .
2010/ GeraIdEdTVEIeh 09 SaD 9sec eé gﬁ one encfj Wgh %hvél%ra\ ehn@%iock that raises and lowers

the elevators and at the other end to the boom so as to pass around sheaves.

[0014] U.S. Patent No. 4,172,684 issued on October 30, 1979 to C. Jenkins, shows a floor level pipe
handling apparatus which is mounted on the floor of an oil well derrick suitable structure. This
appératus includes a support that is rockable on an axis perpendicular to the centerline of a well
being drilled. One end of an arm is pivotally mounted on the support on an axis transverse o the
centerline of the well, The opposite end of the arm carries a pair of shoes having laterally opening
pipe-receiving seats facing away from the arm. The free end of the arm can be swung toward and
away from the well centerline 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

tongs and a transfer arm for a drilling apparatus. The clamps of the transfer arm are resiliently

4.



substantially horizontal and vertical positions. The apparatus is used with
a top nounted drilling device which is rotatable about a substantially

hori zontal axis. The apparatus utilizes a strongback p{,?y,hgﬁ,qglwzhb cl anps
to hol d aW8 ATt at e pi pes. The strongback is rotatably connected to the
sane axis as the drilling device. The strongback noves up or down with the
drilling device. A brace unit is attached to the strongback to be rotatable
about a second axis. [0020] U.S. Patent No. 4,834,604 issued on May %0,
1989 t,90Bitdd th Bt icatm sqrsov paesledinpledaximbwioygma A thetclanngiad stv8at f or
movi ng casing or pipe froma.harizontal .pasifti. ' .4l P

vert i cellanpsdidopgholseiularn & RRg 9t 2 t8?18.m’fﬁig%%%(%]ﬁ%;g%%@%ﬁgﬁegg%{i%ﬁg%ﬁ movabl e
bet wee 83\54 | dul BRcRABIcnb@iosedr pesiatd. on by a hydraulic ram A

st rongrﬁ%@% ri ggoqﬁt:aﬁg%lpi pe and %ol ds the same until_the @I pe is vxjr ically
posi t i [omEY . U.FhPreafNerd, 408,639 dissugrlian. Pefabert 11983 40 CotgBAlR: fachse UHtRY

t hereby | owering the pi or .casid ' RENASEhibd clah@s Wel |
bore difgareRe f%fdgﬁ“f"?fﬂlﬁé?@“g"i‘%e%}rﬁgg’% ajg)%'irl%?mlﬁltgggt ﬁ%e% ecﬁ?heret oic‘ [8%21]
U.S. R@ﬁ'ﬁ?ﬁr& NQatafle BB sitis Ruaide-posilioy endsan fR4litatk S okihg anfdailaadingiovi des
a met hoo} or positioning a transfer armfor the .rmYer.rerILt of % ||~’1ﬁi ge. A
dri | | ithgharersttabpuditiantand asdraval pastionsin hbifasirraRediuiper &alighgdgvig }‘%@é P2t he
mast to.nove petween. a | owere 4410 B0 WGl Y elaudiéhafirdupaer

posi t i gg?ﬂg EPORL K T ﬁlge ‘ﬁ%rg%l%%lrtlg%c%n Dol Nt gn_ghor is fi fgg(g with

r eSPechofifed RaudidibiRgommsthe ahehps pato etk fidommating position vawieer Refiogeds | engt h

link i's pivotably nounted to the transfer ar t a .second.axis, d from
the fimwstecaxitsa dayiarhaleftifiudar popiHAReE 18 {RffaaER| fgn‘gé‘rp"?@-"%iq@eo‘f*% eﬁ“%‘ﬁ%ﬁgd at

one end. to, the di.st , N anayatt Adenidhesuigmebnt 8 ffomansf er

ai m &q%%do‘ﬁ@‘%F%%W?‘%‘?‘g‘g‘éﬁﬁ%@ﬁ:b:"@%ﬁ?. nder i's If)hitdvotuabl y rmﬂ)%?%d at one

end tqpd hemdi stal end of the link and at the other end to the reaction

poi nt. [002 U S. Patent No. 4,759, 414 issued .on Jul . e

D01 1T 400 Sib ceni Nov ALY PRSP UHEEh DPEr g et F v of i dpliafith

© super st r.uct ur ' i RS nifQrSRAEREhaRaRdctddas Blclsposisirdetutenmer s
and avﬁ)imé 0|u§1€ssa$hgpo\31yél§1 g?@%nﬁ sugports a dr.mrkcs mount ed on a drﬁvwxorks

ski d ap@icabpupefiboat.i Ehinpattmdpaiicaing ysteposahudes aplaigagvhigh 15 Rivgiatineen

the skid runners of the drilli substruct ure . ski rilLj
subst raggeesied 18 HeduPpErE eS8 ﬁ&%f: é‘ﬁ%“% #RTC H";TI T g ?Ond, Jlgglf)%éﬁuh%ﬁ %? T N g

platf %é‘%r&l{‘sfe%%ﬁ Bnd §ie PRUBLRITRe hAWRE oTBEtarBeatipkiforst hessping ércbomth sidha
nounts a pi pe boomas well as a boom|inkage, a notor, an aag{ydr%%l C punp
adapt add tie sglestet such éhapihp & atsbomr pvikaghcal Vean Bingtas v P BETET BA PIRHEREIHEF d t he

upper skid in relative_.positiaon.o '- arm

2010/ GB’EG%LPEP@‘PFg%@@@?ﬁé%’fﬁ%%“%%ﬁ%%r%&%\gﬁ%?& dp%s\ﬁ%lST Egzanisgeé ued on
Qct obef ol faicARORd hfodResSveiSus Rk ame plieban iid@s lavqrepposhandly mrgansthogdwhi ch i s
used to nove tubulars used froma horizontal position on a pipe rack

adj aceht iradsérweh ovet te tholoactpdPOPEST position over the wall center. This
met hod utjljzes bjcep o e loi . Ll PREVidReAdph@Atus

attac Hﬁ‘g#ﬁ] ldr%%taﬁg{ Igﬁ‘bﬁjf%%ﬂ?%%g&{pﬁﬁﬁ%? ‘?‘?ﬁg@?o ulggiﬁlg% %eail Jrﬁl)ﬂggm)ved F% close to
the copveRuian@in pptdurafuséhi dsubiation withiblaszhoigs. Kivdvaystcailsllews ¢ anE pey to

techni ques so as to allow access to the drill f Oorbth&ﬁ)'ilghatt he, Vr.door of
the drtielrhore iegsilyldomecpataad (iskennegcd 2 4ol SEBE Mt pHRY PEPSATATLE FoPEart yi ng
out the nethod. of 5 ¢ hydih QPR opdrDed BakeRturbiob

6, 6097 T atfhedi ueglg‘g’%le%,&%éﬁg&ﬁﬁ%éﬂ Day, } oplred a pipe handl i ng
syst em ffy@faudteiRfdpsharidos ragitenear tchepppi pal ik andiviatigalbyereead ip 4p80F 40 t he

pi pes froma horizontal pipe r?cF) gdj acent to the drill floor to a vertical
or i entthe hyskianlis ogerdben HABk SFRIFFIOFPChe drill floor where the drill string is
made Ltﬁ fggbé%%{ ﬂg_ Aol iesed he AgaNntd, | oyeioad Sthiedd, hddhesa pipe bindling ed
wWth t % ipe€ handling systemso as to save platfoi in space

apparatus which is adapted for automated drilling operations. Drill pipes are manipulated between
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[0025] U.S. Patent No. 6,705,414 issued on March 16, 2004 to Sinpson et

al ., describes a tubular transfer systemfor noving pipe between a
substantial horizontal position on the catwalk and a s t i verti cal
posi ti on WP 2W&6HIY f| oor entry. Bundl es of individual y{)ﬁggﬂgér@z%%e nmoved
to a process area where a stand nmake-up/ break-out nmachi ne makes up the
tubul ar stands. The bucki ng machi ne aligns and stabs the connections and
makes up the connection to the correct torque. The tubular stand is then

t r ansfgpdiggiafiy aopddia FRCchiinal paitionst Thd agtartages vacdaith Aty wbiyd idllindyed
into position over the pick-up a{aﬁa tQre ri.ev;ght he s a”?ﬁ; -I;th‘?mﬁéaac S are
cl anpeldvicowhivh it fositabiaebapd heagiagy heyzqnial Axise 414 A S SBET Rt ar 1y

hori zont al _posi t;i o | Verd d RS Hdi@abItorinbeed ioghé | oor
entry.PfW‘@%lr‘?”?kégﬁmB? ttf))g]-o @a%%ﬁ%ﬁ@%ﬁ?lr%st%i%%? 2 t he stan%s to the

t r avelghng @6 pe@ilting Fheet Tavedoh gk quivprrerr drak sdthdie driblingglesicg 4 6WAect i on
and the stand is run into the hole. %\?33026%) U S, Patent No. 6,779,614 issued
on Auguitis stpchalyg shesropghack isbarotalibliaboRBIG58PY &%t em and met hod for

{ rans g 1s PR N ABRG08 N A Nisy 305 @0 MRl gL Brpiipe di0hdrhoving 0
first 'posrtion and then 1ifting upwardly toward an upper second position.
10027 hpparatue apbnstiot dortrheviapovang dieipt foad: preonehgowion HeAHRiFe " Halfut i ng

apparatus, the present inventor, filed U i i
T 23t peiicpreagee 21 b7 e ipplorughs S0ty REDERAAT Bovered,

appar g}ogiﬁomﬁd 2RO PP 0105 hyirii¢ akth € Abetoweieiok arifd the bippesd holdnthantna
second position, a riser assenbl %qpi votal |y connected to tge boom tacﬂ ann
pi Vot alilythe prpreeis vetically ponigionstd P0ereitss 2eiysipetic ap CHdhd E5U832EHE 2182 P he
first portion of the riser_assephly. ‘ 20 _ h esifiem a
gri ppdhereflPReEdgt C%p%%ﬁﬁsé?%gel&%%‘g S%]Tngt ggﬁagte%r&gi&??ggpé%?%?%?? Cl|gpi ngﬁlg

di anet as‘ﬁ{gjbﬁ@igﬁhﬂ@%i@d@hdrétﬁk pivotally connected to the riser assenbly and

pi vot ag[ce SO as to nove relative to the nove ,/n% of the bo&m bet wegn the
first [60R1] 6t Panpdsitti0dAs! 1&&%%%@&8@%%%5% ToMHERIOPITATET ’F%Fe or
connected to the boom a i ol votahlny e hea whiitheivween the
ends @PS’FH@H%I&%%%%%MW?@%’}h%ggse%gi %/Bﬁ%lgﬁ] il%i r st p(?)réti on ext endi ng outwardly
at an phlusie AREk Sivididiehabpeat: td mothietsemoridwpred ppoion faeogepndisecl pibbl em

associated with the pipe handling apparatus discl.osed. above .when t he
pi pe hangpdrpgsisppaizasdisith BRmAss 4%"%5 @WF‘EH?%“’W& er‘ﬁgﬁ?“’sﬁ??é%gﬁ%@kﬁgng
removed E vl }ic%% el B ﬁﬂsgaﬁ%nAsiﬁ@EEn?ﬁﬁin?% pisbtdBlk nhdintci € Welnhndfeatinfaor

S e

vari ot&t BRS8N en thi appens, orce required for renoving the

pi pe farsedpntibeisWehded fiearthd Srsgrantuat a fitsannglhelagarnbindbr fsov eababhy mppEedH gae

handl i ng apparatus. That, is, when the qrippers . i I

appar @hdido geaipalicng Oﬂcﬁ'ﬁt}}“&rm{dﬁé&ci %tp?{e‘g‘gdg%en%%/ng ' %Ir:hg'm %goé\g{lﬂélhg%%? t he
pi pe handl jngy; 15nakt havedengedh: il puesthé biicadso et cnenove a
pi pe t“ﬁ%%ﬂ’@%@ﬁ%%@%&?ﬁg%ﬁ htead. Thus, there is a need for a pipe

hand| i ghecappavapeoist. t hat can overcone the force of a pipe stuck in the

wel | head so as to_re e pipe.fr I ) Var pat ent s
nave (GGG S BN o SuBOBT Ry PR oS WRRE pry MG MR LA E

5, 597, 384, inbissue i) RPHaiYctdd skilQPich ¢ef@el tvid spackdetparlparalleli ol wewss a

t Wi n- post tell escopi ng-jack hydraulic-el evator system Th@it% escotgi ng j ack
has a ahdl & phifoyh.i Trgelatfoan sipmoss AEHYaY ERTPPHREEI LTaBEEs Sk ¢1 HPPREYT r st
cylinder that is.slidab relative. ther : y Iy acierakid. and an
i nner 1%)‘?18‘146@% oy RIS EH S}(ﬁl S%Zﬁg%l %t;{jgtr&rr%g:{%sgldgﬁ#n e%@tdﬁggl"igggssiﬁf dabl e

rel at ipge ghillgketRuhhiueuEl séppoye fauldes whil in thesupprires drétingnletfoyl indéeh has a
pi ston which'is slidably-nounted in the first cyl i.ndg)r. The ia%taolgoogriL vi des
t he masi mooytkei ndewer mes sactioBwerhediBmbB™ dHd B iphBIPC CRIABEM A dai P of
dynam ¢ sensors d r A ' 36 kB0l ke Y Cheominzad. The
el evat GK4&sT at”i‘l%%%f%%?r%g%gg%bgtﬂ%ét?dcﬁzgﬁgéggge{J%at deter mne 1T one or

bot h iBigsiRAkak@d Giluppdeaksl infrelbine joatios oasrsheripmer tdn a predeten i ned

di stance away fromtheir nom al positions when a car is stopped on the
floor. [0030] U. S. Patent No. 5,060, 7682, issued on October 29, 1991 to
VWhite, discloses a hydraulic elevator system The systemincludes a
synchroni zed tel escoping cylinder with inner and outer reciprocating

pl ungers nounted in a fixed cylinder. A hydraulic fluid pressure
intensifier is connected to a pressure chanber of the outer plunger and to
a pressure chanmber of the inner plunger.



WO 2010/ 062612PCT/ US2009/ 062243 Sol enoi d val ves control a flow of hydraulic
fluid between the pressure intensifier and the two plunger pressure
chanbers. Swi tches nounted on the outer plunger control operat ;ﬂf(’)ﬂ 3of t he
sol enoi d Wl 20&¥0628Men t he i nner plunger is too |ow rel G HBBHE out er
plunger, the pressure intensifier will raise the pressure in the inner

pl unger pressure chanber to appropriately lift the inner plunger. Wen the
i nner plunger is too high relative to the outer plunger, the pressure

I nt ensf{ﬂi)ﬁ:ﬂ‘[l‘i“f. bhechOVETs 45k SN @SB Ot ey, i I99g ko RILSgaTkaprdsaiteea phyanber
so as to l'ower the inner plunger. [0031] U S. Patent No. 7,172,038, |ssued
on Febradliyg Giethp0@hidthas Tead tp evedpbularguged Bewst BorgPRR] PARFEVE BRPR&ANg a
work strin u ti a _bot I I hey wor ke st or j; es
angt reheseh Be SR pbisg? a S PR RiogeR RS FER i P it bl

i ncl udgs.afm GARRBHLL Ad G QHbee Heatbiongitdvartientto shd tubiiler. i Tip ertrediticgubulaéeing
multiple load carrying |ayers, and a wear | ayer. Ml tigl e (gel%cﬁjri cal
conduchovs! iaplgseatie wramsinnd edm el Egr iz B shte BRSSP HES SBad
carrying layers for .carryi RE_ LaNs ikl _gat-ar Retaemkothe
bot t on'ﬁ‘sg\SIagg‘ﬁggcgﬁ%tf)ﬁean&y?ﬁ% @S?%@gm 'Cll'ﬁ(g C;lgct)i?{%m 11ﬁ%l telmassenbl y includes a
bit, ajQamem apRya@dr tashigemdicancthobef UeRstepabk agéf4a4st eer abl e assenbl y,

he” biV2ANLGR e e ddiong T koRel e ahaunad 10inAOLE PAER T arleihBill, o°
hol e. shtgtgl%ﬁ”l)r o oftsh L filthurdor he?éﬁ&ﬁn@l%, sybt&8 @i o el 8bM ahbrizd@8Jipk 0

Chaff a rscloses a device for guiding a drilling tool into a well and
for exagt idigent thytdrdailil ficor foor eetiahotitrgatimiin iseighacloaa ofithe ddibflrevhgig ihgdes a

t ubul ar body and an ter sleeve rotating,about, .. -an i i nal |
i opl aEbBIe: GPPHC P SHseYe TS EHaTBBag - RRUTECTY U SpPareaBr WAFLRE o
into mgﬁﬁ@eﬁ% NYAYEBRE pMtbin theeval | of the well and immmobilize the

nal “sl*eeve when |

exter en in an extended position. A jack displaces the body and
the driob23|ngStmodnt Not &g0ad 14 herdwh tMeroh {h 2084 petimpsen ¢iisb, Ertdheaigfaeye.

The jack exerts a pushing. force onto,the. [ i i i

appr opFanates sybmt ?%Im%é%geﬁ’ﬂfj ?’8‘%”35’? & SB?%%nﬁ%}e 58111‘1 S E%I gﬁ@rﬂc})llll ;8? (r%]%e'r ﬁ%{ﬂg X g‘?:] gt i on
of a Sﬁﬁgﬁrﬁiaﬂp vOHEANHDFLYLaANEHE HobH endC Bandiogoflihdvieudlentnddrs sleeswed i t he
wel | and of displacing the drilling toaol with respect to tgse'ﬁ t.er nal

s| eeveroded0881 whrsa sead make-Np/bregk-gyomaoetine makay g tsr{ubiipn s GFIBg
Anderson, . di scl oses_an .infl at rhAR 5RGK PQLl NGeOr
cutti rfﬁa‘i??ﬁt?lﬁiﬁ’és. an%l‘?éa%ig HEi cgpléﬁ%ghsgaﬁ%pper gg g%%ﬁ%cﬁgi%ghggse rerher _a?ld an
el ast qBiCstaAeethes eenkr@ehdi frond tHel ol iieitg hktaad sloragaerteh.on-tfodle & rsecd o manner

to the base nenber. The el astomerjc sheet expands en fluid is supplied
bet weamsttioe obersbe pelkrbp ereaie rathwedhc gaids Séf@ﬁ é@tcw’iﬁ?é{ R H&gf‘%lﬁ% P*?Cgtgi heet

contrac when f.l.uid i . : apate V&) position at the ri
07 QERy DREtEAIH b LB ARY B e aRiHREE iRGaaRa MSheet. [0034] U, S.
Pat entyjd¥e enifly. 080698, pipesisitieidg anchinn ga@dsrs g rmntstolhnberelingicgeposidds 1acj ack -
assenbly for use in raisi nge and, | ower j n% é rrgbf gl. atfortm?l g}r%ﬂ_col ums. The
jack dwelis SAuPAENLEAETS Rt ?t%?(’_nﬁ?ﬁjl’ﬁp f %5 ORI e rEdinect ed by a
hydr ﬁgbbfﬁé %})g af, J.0K0r €18 b VeisMBE bh Galguiovenmatio MIST @0et hBeRh anARd satauat e

p

pneu i'cally-'operated gripper assenblies }posi tioned in both the upper and
| oner ap@miciRdToafantReiigate. Apiph slofttle asgriopwering s p@etivinidgto alirpigipgiian| v
replaceable fromits position in the iiacsk1 .assenbly w thout renoval of the
j ack € dmHILIRG SIWAHE BT HE £BFRRIATLR PP r ounds.
[0027] In response to the above-identified problems of the pipe handling apparatus, the present
inventor filed U.S. Patent Application No. 11/923,451 on October 24, 2007. The application
discloses a pipe handling apparatus 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 af one
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[0035] It is an object of the present invention to provide a pipe handling
apparatus for renoving a pipe that is stuck in a well head. [0036] It is
anot her object of the present invention to provide a pige handl i n

appar at uswiohatomeaizmi zes the nunber of conponents adde8 Pﬁsgﬂ%ﬁn§§stens
[0037] It is another object of the present invention to provide a

tel escoping jack that exerts an upward force on the pipe handling apparatus
so as to renove a pipe froma well head. [0038] It is another object of the

present 8? {1 gr}lgst I{%HEO% (Rjrtl?ev 13(3? aserft ng%ﬂ@%a%di Oﬁgﬁﬁﬂﬁaﬂl%ﬁbﬁaﬁ RSt bHixal

upwar d’ per assenbly thereof so as to renove a pipe fron1a
vel | hgadppdae3ng oﬂfhe laz$n ﬁilﬂa!b b fapoppier adbjneter abfthe s, plhéls ghvotallfgemerish t

provi de a pl pe handl i ng apparat us that has telesco V|ng
¢ Stuck e resmA oo gt o KooEelety ot B i g g R b 67

| nvent i, t enpd’n(aﬁ:logﬁioﬁ‘s RLPE blfh%E‘ dhJifga BRPaTEhNSaM tehefibd ioihe @sorh hed amrount
of cal i'on required in order to nove the pipe froma horizonta

ori ent@ipbﬁm eho pafotaﬁyta thadrnolyeiveren dte cpds offthop). Tihe risey aassBtREs 8 HFLEeTgE t he

Pt esenéxtelng;{l%%uu?ar}dly at En gb\{:ﬂs%eang e B.rﬂ%eresg%aql h%gsc@cg}ﬁap aldgs which
[0628] One problem associated with the pipe handling apparatus disclosed above occurs when the
pipe handling apparatus removes a pipe from a well head. The pipe being removed from the
wellhead can sometimes get stuck in the well head for various reasons. When this happens, the force
required for removing the pipe from the well head is greater than the upward force of the pipe
handling apparatus. That is, when the grippers of the pipe handling apparatus grasp the tubular that
is being removed from the well head, the pipe handling apparatus does not have enough upward
force so as to remove a pipe that is stuck in the well head. Thus, thereisa need for a pipe handling
apparatus that can overcome the force ofa pipe stuck in the wellhead so as {o remove the pipe from
the wellhead.
[0029] Various patents have issued relating to telescoping jacks. For example, U.S. Patent No.
5,597,987, issued on January 28, 1997 to Gilliland et al., discloses a twin-post telescoping-jack
hydraulic-elevator system. The telescoping jack has a first cylinder, an intermediate cylinder.
disposed within the first cylinder that is slidable relative thereto through a hydraulic seal, and an
inner plunger disposed in the intermediate cylinder that is slidable relative thereto through a
hydraulic seal. The intermediate cylinder has a piston which is slidabty mounted in the first cylinder.
The piston divides the main cylinder into a lower chamber and an upper chamber. A pair of dynamic
sensors determine when the telescoping jacks are synchronized. The elevator of the system includes
static sensors that determine if one or both intermediate cylinders of the jacks are more than a
predetermined distance away from their normal positions when a car is stopped on the {loor.
[0630] U.S. Patent No. 5,060,762, issued on October 29, 1991 to White, discloses a hydraulic
elevator system. The system includes a synchronized telescoping cylinder with inner and outer
reciprocating plungers mounted in a fixed cylinder. A hydraulic fluid pressure intensifier is

conmected to a pressure chamber of the outer plunger and to a pressure chamber of the inner plunger,
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operates with a single degree of freedomso as to nove the pipe without

adj ust ment s between the components. [0042] It is another object of the
present invention to provide a pipe handling apparatus that can b
transpor tWe 0MW/&2@Ri d or on a truck. 100431 It is anot REMUGHI"&CEbF the
present invention to provide a pipe handling apparatus which allows for the
sel f-centering of the pipe. [00441 It is another object of the present

i nvention to provide a pipe handling apparatus which can be utilized

i ”depﬁlﬁ%ﬁd Qéiv%]sh&m%i $ R0l iy@rauliNVBuR0 BH062 Ak2REHHISAAE OO ARU Bic [19045] | t

is sti a anot her object of the present invention tqQ provide a pkg&d

handl i figngappassatachambire B witches mounted on the outer plunger control operation of the so
valves. When the inner plunger is too low relative to the outer plunger, the pressure intensifier will
raise the pressure in the inner plunger pressurc chamber to appropriately it the inner plunger. When
the inner plunger is too high relative to the outer plunger, the pressure intensifier will lower the
pressure in the inner plunger pressure chamber so as to lower the inner plunger.
[6031] U.S. Patent No. 7,172,038, issued on February 6, 2007 to Terry et al., discloses a drilling
system having a work string sepporting a bottom hole assembly. The work string includes Iengths
ofpipe having a non-metallic portion. The work string preferably includes a composite-coiled tubing
having a fluid impermeable liner, multiple load carrying layers, and a wear layer. Multiple electrical
conductors and data transmission conductors may be embedded in the load carrying layers for
carrying a current or transmitting data between the bottom hole assembly and the surface. The
bottom hole assembly includes a bit, a gamma ray and inclinometer instrument package, a steerable
assembly, an electronics section, a transmission, and a power section for rotating the bit. Hydrauiic
casing jacks are used to thrust casing into the bore hole.
[0032] U.S. Patent No. 5,186,264, issued on February 16, 1993 to Chaffaut, discloses a device for
guiding a drilling tool into a well and for exerting a hydraulic force on the drilling tool. The device
includes a tubular body and an outer sleeve rotating about the body and longitudin.aﬂy displaceabie
with respect to the body. Radially displaceable pistons come into anchoring engagement with the
wall of the well and immobilize the external sleeve when in an extended position. A jack displaces
the body and the drilling tool integral therewith with respect to the external sleeve. The jack exerts
a pushing force onto the tool. Hydraulic circuits and appropriate control assemblies are provided for
controlling the execution of a series of successive cycles of anchoring the external sleeve in the well
and of displacing the drilling tool with respect to the external sleeve.
[0033] U.S. Patent No. 5,649,745, issued on July 22, 1997 to Anderson, discloses an inflatable
gripper assembly for a rock boring or cutting machine. The inflatable gripper assembly has a base
member and an elastomeric sheet secured in a fluid-tight and reaction-force secure manner to the
base member. The elastomeric sheet expands when fluid is supplied between the base member and

the elastomeric sheet. The elastomeric sheet contracts when fluid is removed from between the base
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avoids the use of multiple hydraulic cylinders and actuators for noving the
pi pe between a horizontal and vertical orientation. 100461 It is another

obj ect of the present invention to provide a pipe hand] i us which
m ni m zeswonBeanstht of instrunentation and controls Lﬁ¢ﬂ€§%@ﬁggﬁgcarrying

out the pipe handling activities. [0047] It is still another object of the
present invention to provide .a pipe handling apparatus which allows for the
pi pe to be | oaded beneath the lifting main rotating structural menber.

[0048%n$%ﬁ&§n§ﬁ&Eﬁmgﬂgﬁggﬁﬁpbject of the present invention to provide a
pi pe handl'i ng apparatus which is of mninmal cost and eas .tgruse 3,[f0049] It
i s anqooBs] UdhjPeteht Nd. 41088.6R%,dssaertoni JHoeAL i1 §H tpéiaaﬁf'@viha%osa?%ﬂaﬁ PRy

apparatus which allows rel ati ' 1 . i her pi pe
Pandl g e A T P e e P e

pr esent i VeRt R hiWchinches py@happticentof horlaaive gatica gnoobmetahaehesicdvad
>ped fa.lng izc:ugig p?xggmgfcgg;-ggeqmtgé %{‘iggér alssslglm Il:iess }Lng/sl\i/t‘?\oF\r)lYedq; nglEthL) '}%Ee'\r” alm ower
portions of the jack. Each of the gripper agsemblies is removably replaceable from its position
the jack assembly without removal of the jack assembly from the platform which it surrounds.
[0035] It is an object of the present invention to provide a pipe handling apparatus for removing a
pipe that is stuck in a well head.
[0036] It is another object of the present invention to provide a pipe handling apparatus that
minimizes the number of components added to such systems.
[0037] It is another object of the present invention to provide a telescoping jack that exerfs an.
upward force on the pipe handling apparatus so as o remove a pipe from a well head.
[0038] Ttis anothef object of the present invention to provide a pipe handling apparatus that exerts
an upward force on the gripper assembly thereof so as to remove a pipe from a well head.
[6039] Tt is stifl another object of the present invention to provide a pipe handling apparatus that has
a telescoping jack for removing a stuck pipe from a well head.
[6040]1t is an object of the present invention to provide a pipe handling apparatus which minimizes
the amount of calibration required in order to move the pipe from a horizontal orientation to a
vertical orientation.
[0041] It is another object of the present invention to provide a pipe handling apparatus which
operates with a single degree of freedom so as to move the pipe without adjustments between the

components.

[0042] It is another object of the present invention to provide a pipe handling apparatus that can be

transported on a skid or on a truck.

[6043] It is another object of the present invention to provide a pipe handling apparatus which allows

for the self-centering of the pipe.

{0044] It is another object of the present invention to provide a pipe handling apparatus which can

be utilized independent of the existing rig.
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[ 0051] The present invention is a pipe handling apparatus conprising a
base, a main rotating structural nenber pivotally connected to the base, a
pi pe handl i ng neans connected to the main rotating str er, and a
j acki ng nB&1%%Hiécted to the pi pe handling neans. Thg%t&li%%lo%% i ng nmeans
noves the pipe froma generally horizontal orientation to a vertical
orientation. The jacking neans exerts a downward force in generally
parallel relation to the pipe when the pipe is in the vertical orientation.
[ 0052] joBlpg 1k RE1 NABOHe figedTBRmS prenphvse Ao gigyplengipdandlifeeppgriupphith an
outer surface of the pipe. The pipe handl i n? means EI so has a Ieverntal
ass enbivpidsiheoseafny anphwatauig cylinder andagiiptors forrT g sde RIRS R SFen AR

er where

the ey r %%Slerg%hati as a first portion extending outwardly at an obtuse
angl e W "8sPECt {6 a second portion, an arm pivotally connected at one

end t ool If isrBbihposbjearvfahe plreent dwentias veprovide arnlpehaahug agpasdesabiahy

therefrom a link pivotally connected to the second porti f l.ever
assenbhipines e EHEURL R RnSIEMSREReTL i deOR{rols ﬁ“‘ilﬁafﬁ% “the"s 81&%%&8?)%@&%&

opposigﬁwgﬂ‘ssthe first portion so as to nove relative to the novenent of the
mai n rotat ng structural nenber between the first and second positjons, and

a br acgodrgVic RGIiA annEcrehcpi st Ebieyt invmien takrovige e pEeandlingppyaratus which

2010/ 062612PCT/ US2009/ 06 3 rotati. st r.uct ur.al r an opposite end
oi vot ailloys derikeEped tordra bapriobet yad ThHE AR oTERE At 10 PP e

handl i ['394@@@%&@91‘(&%%0‘8&@&% Relcneavertibe wgsneldakipipchendingnpgdratos wiioh at i on
to the vertical orientation wwthin a single degree of freedom [0053] The
gr i ppiingf miams! emprdicgsdoasst ab frame affixed to the opposite end of the
aim a first gripper, extending outwa Of . st:aby LI RNE 208 ShEEh
opposi ﬁ“@“?lhh 15?%115)%&@% %fgtg%ﬁ%sﬁ#ilr\b%;{é&%kot 188{11%93 lgolﬁ%)\}}var gﬁ% d%}jfht he stab

frame onukh8adicdenBRes vbiketNe catfybithapae bshdiiabattotest o the first gripper.
The first and sécond grippers being transl atable al ong.the stab {]r{a%%g t he

j acki rigosal dhssced nterdnertandddyaagieoldhaBrerss Y CHIOn HE BerIRHIPRY™ The
j acki ”gr@?ﬁgé'ﬁgg%gt?‘%%%%%%cih?a&&mEgﬁ%ﬂ&émﬁﬁf- the gripping neans. 100541

The j &t I'Ses a piston-and-cylinder assenbly positioned
relative to the stab frBREEF SUMMARYADRTHECNAGINEDY connected to the

pi st on-and-cyl i nder assenbly. The hydraul ic actuat.or i s%Eui tab.lner [ 18
passi ngOFkiditgutresent inypriong's D EIHRS FRBTEVF i CRBIBFSEE ety 'T8™aS t'68 nove

the pisﬁgﬁgﬁaﬁgn%%%{ %iﬂ?%{g g@@gg@é Yo fnk @ReA a h§lc IBGHRKL POfs bRfkcled t@hediended

posi ti er assenbly conprises a cylinder positioned
r el at i pg@ih@sthdaursitiadmbar a8 a jardheangins tometied s thatpatsi Brnglons meohe dieWwiPhi n an

interior of the cylinder. The piston.conprises .a.head si;t.L.0 bt hin the
i nt er i kondlége pepas ’é%Y"fSﬁ}éf’é%lPe o ageﬂﬂbagl@%ig%ﬁ‘ﬁge?‘i?‘% etf) ﬁggrﬁ%%g?m%gonf ogpi s
sui t ab| 'r];a%?%ea%%(gfé?gia b Mab AL o @hedahe paiidingefion diie: H)d wingeke pigsisan f i r st

i nterifor a second interior. e head of the piston is positioned
bet weehe threicdl brigtiationt eri or and the second interior. The rod of the piston

is positioned within the second.interior. T : I . Al . a
first IPPHS T@%ﬁ@éé‘la%‘a“tgom?% CPTPEYSS Pt BRI e ™ Cos s ?ﬁ%{.\%k‘%%&g&w%%g%%rﬁ%ul ic
act uat | QNGnd LBELAANBRE hedniby fibeaseaandcttdioahé sninabtatihe

cyli n&%&ef ﬁ%g{ﬁ%h%}(gﬁglc actuat or suitabl eg;‘%r_ gagsi ng hydraulic fluid so as
to moweuttel picsbonwbetweelkvertrasanbix rtcdfiisoRIHps A IEHETS HEWALET Y apagiuse

posit Ia%gfe wBiﬁl rgsli)egﬁg ggel:c%-rll-(li gslrti%ﬁ aglg%n%WIfy%%nnectcd at one end to the first portion of

the lever assembly and extending outwardly therefrom, a link pivotally connected to the second
portion of the lever assembly where the link is pivotable at an end of the second portion opposite of
the first portion so as to move relative to the movement of the main rotating structural member

between the first and second positions, and a brace having a one end pivotally connected to the main
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100551 FIGURE 1 is a si de el evation view show ng the pipe handling
apparatus in accordance with the teachings of the preferred enbodi nent of
the present invention. [0056] FIGURE 2 is a side elevational view show ng
the pi pe Wwenditosgiapparatus of the present invention i RCHUPPEY2HSsi tion
100571 FIGURE 3 is a side elevational view showi ng the pipe handling
apparatus noving fromthe first position toward the second position. WO
20101062612PCT/ US20091062243 [0058] FIGURE 4 is a side elevation view of

t he pipe . .handlin i ] ' i
[he D BB VEN P SORRL AL LR b Bebeed agmpmancis g o

?Lenghﬁﬁ?tT%bpmw&bmﬁh@gMQMemmwﬂehmamdbﬁm@eaﬁpaﬁaﬁaﬁyhﬁi¥m§d@@%@%@nﬁbsition
_ iC he pipe extends in a vertical orientation. [0060] FIGURE 6

i |1 ustthavérden @fwr_ttﬁ@ﬂgm%%ﬁﬂ&‘ééisﬁﬁ? 9%%6‘5\9‘& tically tr gns | a% ing the pi 'pZ o
[0061] [0@3?‘;0%; gtﬁﬁ%lﬁ% feshAdQnBirRYAL 190 Bhm¥ afWeBfio tefdppsiiteaint! @f ratarvea first

enbodi‘ren ripper assenbly
gripper extending outwardly of the stab frame on a side opposite the arm, and a second gripper
extending outwardly of the stab frame on the side opposite the arm in spaced relation to the first
gripper. The first and second grippers being translatable along the stab frame, the jacking means
being. connected to the stab frame of the gripping means. The jacking means is affixed to the stab
frame of the gripping means.
[0054] The jacking means comprises a piston-and-cylinder assembly positioned relative to the stab
frame, and a hydraulic actuator connected to the piston-and-cylinder assembly. The hydraulic
actuator is suitable for passing hydraulic fluid to the piston-and-cylinder assembly so as to move the
piston-and-cylinder assembly from a retracted position to an extended position. The piston-and-
cylinder assembly comprises a cylinder positioned relative to the stab frame, and a piston translatably
positioned within an interior of the eylinder. The piston comprises a head positioned within the
interior of the cylinder, and a rod extending from the head. The rod is suitable for extending
outwardly of the cylinder. The cylinder has a first interior and a second interior. The head of the
piston is positioned between the first interior and the second interior. The rod of the piston is
positioned within the second interior. The hydraulic actuator has a first line connected to the first
interior of the cylinder. The hydraulic actuaior havingasecond line connected to the second interior
of the cylinder. The hydraulic actuator suitable for passing hydraulic {luid so as to move the piston
between the extended position and the retracted position.

BRIEF DESCRIPTION OF THE DRAWINGS

j0055] FIGURE 1 is a side elevation view showing the pipe handling apparatus in accordance with
the teachings of the preferred embodiment of the present invention.
[0056] FIGURE 2 is a side elevational view showing the pipe handling apparatus of the present
invention in a first position.

[0057] FIGURE 3 is a side clevational yiew showing the pipe handling apparatus moving from the

first position toward the second position,

-12-



of the present invention. [0062] FIGURE 8 is a side elevational view
showi ng a second alternative enbodi nent of the gripper assenbly of the
present invention. [0063] FIGURE 9 is a side elevational_ view @ ing a
third al twoRatiasesienbodi nent of the gripper assenbly of THE? o

i nvention. [0064] FIGURE 10 shows an isol ated side-el evational view of the
preferred enbodi nent of the jacking neans in the extended position. 100651
FI GURE 11 shows an isol ated side-el evationg view of the preferred

e”bodigg%ﬁ P‘i’%gkﬁ% i 26k DG, ABANS W JT tHeifpd lRhiiact Agapasishdvoing thBRTAlbh&ling
DESCRI éN THE | NVENTI ON [ 00661 Re?errjng to FIGURE 1, there is shown
t he pipeakands mgnggpanet bsthagoitke weett EHE8- with the preferred enbodi nent

of the pres d.nyentian., The pj - Ahu ' tednen a
ki d 19ROy b reRa R RS RaVie e AR ARl
The p%ﬂﬁﬁﬁﬁ%ﬁkﬁﬁﬁﬂﬁ%ﬂ?&@&&ﬁ&%@abﬂﬁﬂakﬁkﬁmﬁ@i includes a main rotating
structural nenber 1 hat is pivotally novabl e betéfen altir®%gposition and

a secdfti6qiFEGUREH is b illsGuRE of heagrnPat BPFBRY AL ETH651 18R _agrfg 5i pe.
handl | @g‘? 13 EF(SQ ﬂ’E#Sz% atls?del e?evgt?gr}a'l GULRF P NIRWRIvE AnbdHiSeR@SinE Eﬁgﬁ er hdi@mPlype 18

is ill S position prior to installation on th il rig 20. A
Iever(§$§§ﬁggﬁt@@mﬁ@npivotalIy connected to the main rotating structural
menber 16. An arm 24 is pivotally connected to, an end f.theukﬁﬁéﬁﬁggsenbly
22 opp68621EICHR Erfas aridestereiiong SeM R VISR STORDRYCHBYe KB P st AERRE 26 i s
fixedly cann . osite end of the arm 24 opposite the |ever

asse S$m§g¥Sﬁﬁggg%g%gﬁﬁg@ﬁ%ans 26 includes a body 28 and grippers 30 and
32. A [o0ée F3AURES ioneidesidvpionatadw yhoydng e gl ematirreeniddiman oqig SHpPCr
opposite end pivotally connected to the end of the | ever assenbly 22
opposiaseenttie ohhpPEacnt AVEREYe 36 is pivotally connected to the main rotating

struct ‘ RePiNeleavhioaonRacs @l pefirhd caitodident Wlhe
2010/ dgé@ﬂfg%%sﬁ%%%%?gg% o ° =b

jacking means in the extended position.

[0065] FIGURE 11 shows an isolated side-elevational view of the preferred embodiment of the
jacking means in the retracted position.
DETAILED DESCRIPTION OF THE INVENTION
[0066] Referring to FIGURE 1, there is shown the pipe handling apparatus 10 in accordance with
' the preferred embodiment of the present invention. The pipe handling apparatus 10 is mounted on
a skid 12 that is supported upon the bed 14 of a vehicle, such as a truck. The pipe handling apparatus
10 in particular includes a main rotating structural member 16 that is pivotally movable between a
ﬁrét position and a second position. In FIGURE 1, an intermediate position of the pipe handling
apparatus 10 is particularly shown. In this position, the pipe 18 is illustrated in its position prior to
installation on the drill rig 20. A lever assembly 22 is pivotally connected to the main rotating
structural member 16. An arm 24 is pivotally connected to an end of the lever assembly 22 opposite
the main rotating structural member 16. A gripping means 26 is fixedly connected to an opposite
end of the arm 24 opposite the lever assembly 22. The gripping means 26 includes a body 28 and
grippers 30 and 32. A link 34 has one end pivotally connected to the skid 12 and an opposite end
pivotally connected to the end of the lever assembly 22 opposite the arm 24. A brace 36 is pivotally

connected to the main rotating structural member 16 and also pivotally connected to the arm 24
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between the | ever assenbly 22 and the body 28 of gripping neans 26.

[ 0067] 1n the present invention, the main rotating structural nenber 16 is a
structural framework of struts, cross nenbers and bea j,qular, in
t he preseWp 2P18Pet¥i1 on, the main rotating structural msnF Telpgbfgﬂl{ﬁgﬂgonfi gur ed
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 main rotating
structural menber 16. As such, the end 38 of the nmain rotating structural
menben, o8 Muber Beesibly@1ghy tediod§ 88 obgrigangmetrs 39r ovi de t he necessary

structural integrity to the majn rotatin tructural m [ d 40
ext end80GUiniée picenf FEPRIGRE NS PR rgiplRg Y n?%li‘cl?f ﬁﬁﬁ ag nrl%cliahrgr?mﬁ%iﬁggr 16.

This | ug 40 s, SUits r 1R QLAR 8 1 PRReS iR [ibA tHdBaih edtaingagsanial y 22.
The rr&#ﬂts’r% Sastn?eﬁ%efs&’?‘?{ijg a&%éi[ﬂr?errber I.16 ?’s pi vIot aIII y. connected at the
0pposik@niands &2cnfigaed acatib haveom dphe ki sach tihée pipedBaplldeebisiettitbn at

end 42 of the main rotating structural menber .16 i hp affset

rel at iOASHIPETAAES BIIVELIHET HIS/BFHE] Oﬂ%%%*%‘é’é' {aélﬁg %@6‘#’%@%’%%5‘ 34 wth the
skid 1 o 2Rk rﬁaﬁ@%tﬁ@@&%ﬁﬁn@%ﬁ&ﬂd%h@ﬂkﬁ vaseinglfre@fortddec as derofidd he
main rotating structural ‘menber 16 opposite the link 34, This frane

assenhhy ndbshasstacpinlhiabity o drasinirorias sHuqwal Beade 55, AT BBE8IXFRES | ever

assenbly 22 includes a fjrst .porti n n Ue"n kabi first
por 1 oM ente St Ao atiE L Ak P ARERR TaRAE VT BB o

50.  The, deiiikcodfledtion R 1913k fsca 1N tRR niatn toherinntuatrat inembed6ndpiparlly on 50
opposi‘te the first portion 48. The aim 24 js_pi vot,altlg%/ connect egﬁ%&%t he end
o)

of t heofiiecat apte ppasitagndihiod lpertiopan decifd! Hob s BFCEHS CHRECtTd t he
mai n rqtating structural 61 i; GhE8hovh a8

gener é’I?FkS‘F I’E)aé’gﬁ‘?é%tﬁlgts leﬂla}gltng%i]tﬁl%ggldcatgeéﬁ/ngﬁfféﬁ?{astg%%gg porti on 33(1) Thi s

Uni qUe,AIARIENBINhe Bk bA&ith eweskidakds esrishyll B8nk acintticr 46 esendsouttArdly tipmof t he

present invention to carry out the vement of. i.pe 18 bet e

hor i z oimt ade cﬁﬂheemlatqt@wgéﬁept@%m%\?ﬁtfﬁg APPESHF H’r‘?tl‘é‘ﬁ‘sgnﬁ‘? 8‘6%’5 issﬁ‘ﬁﬁﬁ’g‘ﬁ ;]1_54“ 24 has
~an end pivatall onnegGt. e end of the first portion 48 of the |ever
assen‘fi‘lx{})V .16%%16%6)63}‘51&%92%86%' the arm 24 is connected to the gripping
means &ﬁss# IrRe RaEtak@uibay 22 acipadsra foft portoncBrmd esteond perigade. AbsUFfRERODf the
body 28 of the gripping in cans 26 so as to.fixedl Sit|,0 hppi ng
means 486xidneh af s plsic figle ngé‘?i’ae%f“’ e SogPRg ﬁﬁ’%o’fﬁé' Bﬁjr? lE:ﬂc}f n%'e%:st}lﬁ gﬁ%éi'l}gz and
54 can be | 8e2h tish 5008omatinare HASHENST £5. B af@ 26 ¢s istahgl y
conne@?n%%gaééggeﬁgﬁe@%% %@wérli ppi r%J rrieans 126§Wi th the aim 24, The bolts
assOCicat@dteditd the phdofibnfisse portins +S0pnenide B4 sesand Bartips Ay Ber 4 dh of BEMAGL her

gri pping means 26 can be affix to t end _of 1 i : o he WO
2010/ @@zmwwcﬁgﬁeﬁﬁbE%W%ﬁ%emﬂﬁ%gﬁ% lﬁ 89 %‘8‘%5&‘% E&? Hi%‘geggfl tmﬁﬁ%{gt

i nvent,i %&9 eThR Wafuk QHenghiasobihe pivee ask8mblyd2viacilittes thei ght s
of dri‘{"L %@%gﬁ{?eggn . %Igg(b70] Theﬁgri ppi ng neans 26 includes the stab frane
28 Wi thilithef e ippper sn30tiemty SyUARSITBLEBIE! 2f Bh§ire Hé DeBYRGE ﬁhe§$0f‘ﬁﬂlé"a‘st ab
frame 28. This v rtical1 t.ransl ation of the grippers 30 and 32 allows the
pi pe PHCRBUGEATGAHETHGH %V@ “Vpwar dly and downwardly once the verti cal

ori eni@dé OFnOfrrh B8 LRI REerkBpitGaRcirevad tolthe cad bpfherfsst30rtamdie3y the vem t he
nat ur of9 conventional grippers which can en and .cl ose Q as Lo engage

t he outembiiid2 dde opposithenppighe arg1 248 C%?Fﬁeg > the gPRRITE ‘?ﬁ%ﬂsﬁi n% AIGUET

el ongat e. nenber that e 1ds m e, agatalal hOTh Bdis b taE
B e A W TR
The | iypkiti St Sripping Sxkes witeramd: exbe ndbofgbnemald. yTiedjmeenections fhend
opposite side fromthe main rot a%i nﬁﬁ§tructural Enanber 16 qurbo%pa%opf the
ar m 244 cThbe it thi nagraglbeltyen oH5F 147 AT 8 FAETPE )t OIS “Fovement . of t he
main ratating st (Al ; h3fn bSnBEkRk 3k layd copaeet ed to
t he sﬁﬂf"?m?P%%%%ﬁﬁ%gﬁfgggg?g%%%%s}%%ﬁgtireﬁ%\rﬁoﬁgt‘i ng structural nember 16
and ak&RoRid\sotiathhyotbanmpeingdnats 26 tarcataloreddb dﬁ?genﬂwgf@raﬁﬁﬂ%' Betsuel % he
ends thereof. Brace 36 provides structural support to the arm 24 and al so
facilitates the desired novenent of the arm 24 during the novenment of the
pi pe 18 between the horizontal orientation and the vertical orientation.
10072] Actuators 56 and 58 are illustrated as having one end connected to
the skid 12 and an opposite end connected to the main rotating structural
menber 16 in a | ocation above the end 42. Wen the actuators 56 and 58 are
activated, they will pivot the main rotating structural nenber 16 upwardly
fromthe horizontal orientation ultimately to a position beyond vertical so
as to cause the pipe 18 to achieve is vertical orientation. Wthin the
concept of the present invention, a single hydraulic actuator can be
utilized instead of the pair of hydraulic actuators 56 and 58, as



in FIGURE 1. [0073] The drilling rig 20 is illustrated as having drill

pi pes 60 and 62 extending upwardly so as to have an end above the drill
floor 64. Wen the pipe 18 is in its vertical orientatippucif§odhans! atable
noverrent WP PHE4HP ppers 30 and 32 can be utilized so gg To cause t he end

of the pipe 18 to engage with the box of one of the drill pipes 60 and 62.
[0074] In FIGURE I, the general novenent of the bottomend of the pipe 18
is illustrated by |line 66. The novenment of the pivot point 68 of the

connecipimmbBiyeparatd3 a0 bethe preass arvbition2n An ddaprdle t@erious sizes of pipe 18 and
2010/ 062612PCT/ US2009/ 062%2?03 link 34 is illustrated by Iine 70. Curved |line
72 i | 1asersieathts HelHREHE T of the pivot abl e connection 40 between the main

rotati B%oﬁ%@%ﬁ@%ﬁﬁg ERDRT indiBaRNKk {herhay es wAsseaklippeA230 41007 Sanilaablhe
I 1 On,

pr esen[t ven the coordi nated novenent of each of the nqgn-extensible
menbersomftht keghpp dratabdrad® 38s ThishiewiceldratseHop popeeririess Wynd rd aHAytinar
relationships. In essence, the present | Nt | PE QY =Ppangl i nk
bet weehP% }%tO\S?SPYO@B Y EEHpoReat Yg%ls 0% R?Néms‘uyg?éettﬁé;vc?n%c\%le/&ngeﬁl?a tfg?t)?ﬁgp@r@i 'l pipe

18 betwean. 34N %—@B&@ho @kd Endratd @B n@nek @ coarddtiond! sappentvaichom omm e
achi eved purely through the mechani cs associated with the various
conpondmese ais agnesshe swersufar of e RPhH AP ESHGHRSul i ¢ actuator may be

noCe S 2 E L St MRl S BOYRIERl: pThane loezinols nead (o be

coordit n aul'rc actuator raulic actuators are
only uysed.fiotordetidd 60b1 hg s@bnd pertionisn of dtcalevargussntiic 2r &he HeinBéiis n@ nce
the skid 12 is |located on the bed of a vehi Cl’ﬁw%él’ t_ﬁqhe vehitcle %%tca&? be
maneuwasteasiblerand iasde el adifeait dpdi PP A TR PRSAVEREME HEBF t he

drill RLBS g nd h% - %ﬁ.%d MRS 45 RRera@ESvd RERE RPEE nAhbEBITRAL S
achi e\fgﬂg%%ﬁ r@%te I (():flqge , the Cappar at usg%10 @gn be operated so as to
ef f ectihy@hi roRNE: dthetuel hlembpi e The biats3 @isgivoedlypowicticd . thaseallgfrdmpgyegk
assenblies of the present invention a{)l ow th'f]e dri.l It‘ 1E’i be 18 i aq&:al ed
upwar diéyessairiefoviiinaral Pratge SRR HFEper aty atllsg? RYCHTHE AP T pi'pes and
62, The RIESERl 2d BYGTL] RS (RABRL BALE3E proValeh QR lriiNkpodiio Bichem b8 and 0076]
Var i ot pes of gripping neans 26 can be installed on the end of the aim
24 S0 @& fhali@tes fierfdesired movement of the arm 24 during the movement of the pipe 18 between the

horizontal orientation and the vertical orientation.

[0072] Actuators 56 and 58 are illustrated as having one end connected to the skid 12 and an

opposite end comnected to the main rotating structural member 16 in a location above the end 42.

When the actuators 56 and 58 are activated, they will pivot the main rotating structural member 16

upwardly from the horizontal orientation ultimately to a position beyond vertical so as to cause the

pipe 18 to achieve is vertical orientation. Within the concept of the present invention, a single

hydraulic actuator can be utilized instead of the pair of hydraulic actuators 56 and 58, as illustrated

in FIGURE 1.

[0073] The drilling rig 20 is illustrated as having drill pipes 60 and 62 extending upwardly so as to

have an end above the drill floor 64. When the pipe 18 is in its vertical orientation, the translatable

movement of the grippers 30 and 32 can be utilized so as to cause the end of the pipe 18 to engage

with the box of one of the drill pipes 60 and 62.

[0074] In FIGURE 1, the general movement of the bottom end of the pipe 18 is illustrated by line

66. The movement of the pivot point 68 of the connection between the lever assembly 22 and the
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accommodat e | onger | engths of pipe 18. These variations are illustrated
herein in connections FIGJURES 6 -9. [0077] As such, instead of the conplex
control nechanisns that are required with prior art sy 2l esent

i nvent i oVaEH%9¥E2 it results by sinple maneuvering ofﬁé'e §gﬁﬁgle 14,
along with operation of the hydraulic cylinders 56 and 58. All other

| i nkages and novenent of the pipe 18 are achieved purely because of the
mechani cal connecti ons between the various conponents. As such, the present
i NVentj,en4assuiesday Bhetl. Sayvelding 72 Bhisertevihe ofovement of e pvtaRiRIREEPect to

t he desired connecting.pi pe. %Eis LS C | i she ] nly a single degree
of frd@dshach tharaaipraingshyrT 1@9‘2’%%&1 %“j"e%?g?e\é\ﬂr‘btrl%bﬁﬁg)' still to FIGURE 1,

the pi ' BRAE @RS e L0oRs:cd nAserild cach dTaldndhodxanisibie memiist ur al
nenbeg&ggﬁﬁ?@gkgg?g conneétgd ?o t he base 214, a pipe handling neans, 218

conneasra apparbine | OrRiachiexati atihmgopst vivog andaneHbRRsO1gIRO A FSASY e HEBE pe 18
froma generally hotiz 21:[ 11an|k beyﬁ\%cﬁ% %%OV%%%&SGJO%%%H@M?RQ24&@%,%ﬂ§movemem of

tnvention provides a four-
the drill pipe 18 between a horizontal orientation and a vertical orientation can be achieved purely

through the mechanics associated with the various components. As can be seen, only a single
hydraulic actuator may be necessary so as to achieve this desired movement. There does not need
to be coordinated movement of hydraulic actuators. The hydrauiic actuators are only used for the
pivoting of the main rotating structural member. Since the skid 12 is located on the bed of a vehicle
14, the vehicle 14 can be maneuvered into place so asto 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 o effectively move the drill pipe to its desired position. The
gripper assemblies of the present invention allow the drill pipe 18 to be moved upwardly and
downwardly for the proper stabbing of the drill pipes 60 and 62. The present invention is adaptable
to various links of pipe 18.

[6076] Various types of gripping means 26 can be installed on the end of the arm 24 so as to proper
accommodate longer lengths of pipe 18. These variations are illustrated herein in connections
FIGURES 6 - 9.

[0077] As such, instead of the complex control mechanisms that are required with prior art systems,
the present invention achieves it results by simple maneuvering of the vehicle 14, along with
operation of the hydraulic cylinders 56 and 58. All other linkages and movement of the pipe 18 are
achieved purely because of the mechanical connections between the various components. As such,
the present invention assures a precise, self-centering of the pipe 18 with respect to the desired
connecting pipe. This is accomplished with only a single degree of freedom in the pipe handling
system,

[0078] Referring still to FIGURE 1, the pipe handling apparatus 10 has a base 214, a main rotating
structural member 16 pivotally connected to the base 214, a pipe handling means 218 connected to

the main rotating structural member 16 for moving the pipe 18 from a generally horizontal
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orientation to a vertical orientation, and a jacking nmeans 200 connected to
t he pi pe handling neans 218 for exerting a downward force in generally
parallel relation to the pipe 18 when the pipe 18 is i I,cAal

ori ent at i 3¢ 2%ME*PEpe handl i ng means 218 has a grippingcﬁggﬁﬁgg%h&@
operatively connected to the frane 244 for gripping an outer surface of the
pi pe 18. The jacking neans 200 is affixed to the stab frame frame28. The

pi pe handling neans 218 noves the pipe 18 between the generally horizontal
or i ent @idneision @ 4 etioabeordntaion omil @ frching oncans 20 ernacesdigltee ripghandlieg megsedom

The pipe handl | 8 h | nbly 22 pivatal Ly connected t
(he 1 PPOTATingg BrRdeIRar hesers fa e oy Celeiin sy HBa i h T et °

portio ¢L8NHAGEQYT YRS dink Hahdiae 8ind 99 sanglaexrwpidy mesRest ofetitiacigecond
porti&%té%ygﬁﬁ arﬁ12i 'S piggtally %onnected at one end 246 to the first

port i onnd&taftothedrdneaid fasgapblaen2ptca e fag 06 Heiniey Buthgiwkipamenefibin A

l'ink 34 i [ I '
ascentah i (e SREE offar PEARE SRS e ERREIF: o

opposi {8 LNehdidoatal BOEHARA té theSartRs! driznmive Wit biugletdopthel fimdemeriheof the
mai n rotating structural nenber 16 between the first,and,seconqﬁgpsiéions.
A gri pppolpndiegrse®6 2] Shaspigretsseeb %A BYPEYY cespgd suibe BRITREtag fRusiud o
grippin n.outer.surfac j : 2 A=
o1 vor Ty PRdAndat B3 Y ra s BEforkin 48 lcpEfe SRlag, ANG RREcERR:
0pPOSi {&h RRkcRR% Rbvat @irlioh ShnteamedH fsopitdtelaconn2dedatomeend EHetehd§ir226 and
- 246 of the arm24. [0079] FIGURE 2 iIJustratggﬁ%he drihl ﬁL%S.18.iP a

gener aldrjorhdt pEBatakr arPEhb 22 BA. exndingeusy adbrifeiefigintt §AX S PROEHYor t ant
to note that; the drill ni b8y Sl dMBLEth Ui tiRR 3ARPAR SIS alfh il of
positﬁ@ﬁﬂ%%ﬁéaﬁFﬁg&WgPﬁgkgﬁgﬁg2§q§?€E%%ﬁ%ﬁﬁg%enﬁér i6. ?h parﬁicular, t he
drill tpéRRoEEForben FDagiedite o firttpertdkid® sb2sitmmave odetticon thpemeradny oliéif acent

to the grippers 30 and 32 associ ate ith the grippin ans.26. As.such,
e presertbarareeon meaber 14 arseen se fsdyd teefe apgigR. fratgidtinegR 28 s o
the desifed; ilo%ﬁ%h%yés%ﬂﬁ end E16Wr kRSN 23 Qorathpg aMolder QfrFaRe bhBe Higt €8. SUrdcace of

t he pipé Int orizontal orientation. [0080] In FI 2, it can be
seen t3gatas bieendelisn phvatadlyicnonester tetha pain rasgipgsiragurabBicader Kiyed an ORROsHe | | |

pi pe 18 and in generall rall rel atjonship, to rface of the
PkPa 12d Hhapalgromeeets D 3n Fe bl fERh R i Rq 288 of BB AR RE T 1 5a

ext endgodd) FRYGRE LNAud AR rtil@arup%i t he if & asRyORkoBodthieorfmiation Olmahé pgsent
structural menber 16 and such ﬁat the gripping means 26 enag%es t.he pipe

18. Thevdatiaget i8Bnpoeeidesolethat Senalminsreanide Aelivseeddpticlappaaielionie i8FUfhe mai n
rotating structural. me r 16 _and .al ' | Voo t dange arm
24, " THERM ik T AP GO U Bl Bk P R e sy L By T et By e

2010/ QPR652PTH-ASAQ0 A62243 ittt the btifRds FRMISE alcigedevial thygramjrpoenns t o t he
upper surface of the skid 12 and is connected to the ipfondf ortion 50 of
the | @ferAnssdnbieyreenbaveviontaciigics hoeayidegy ey oh it Preib e 4%7°¢ 0081]
FI GURE 3 .shows an. int [ sihLaon, of  the drillni pel 8 dusiAg:at he
noveﬁiﬁm¥mtﬁ@cﬁgwp?bﬁ{gﬁggﬁﬁg%ﬁg@f%%qﬁggﬁﬁe vé?iicéﬁgérientétion. As can
be Sﬁgfmn%g@;grippin neanstﬁGth?ﬁ engggsg m@th_thelgip¢|38. Thetlheverh .
assenbly 22 is pivoting so tha e end 70 of pi Wi Ss roug e
i nt er i[6080bin ¥ Ariboidrhe sen LRGhFEIH PbLE ?’ﬁ@ﬁ%@fﬁ%ﬂ%ﬁ RRUBEPOFERS Al s 0,
the aim assoc ' .1 RRIHREIR NG 26, SErMeSIR Jav et Nee shap frame
28 of‘$Wé“%??%%$§gl réﬁg&Q%R%%¢%E%E tﬁg in?e??or of the framework of the
Mai N 1a@depbly AR i6 kuitablyyptadtedeentherthd &m Phextdndateods theinpoibt ofifhe Gemewnalk of r st
portion 48 of |ever assenbuy ﬁéréglaﬁ.cagﬁe this nDti?ﬁ tg ocGeur.. . Qe i nk
34 i s ipunpinpgfadie SREUE bt fR b RGP B BRI EES ch 8V BB &l y 22
SO as (o, dr f:i L Stne BRI BNh A8 nwar S ok BNde HRiGBMS S heuPmY:RARBE  Of

t he s?égb F§%%£§§&3% t g gpidping means 26. The hydraulic actuators 56 and
58 have zhéeRo oEvailgocsneas! toohaarge24. hEhenikB 4 otlbiepidg belowike WRIAITOWEMber 16
pivotally upwardly. [0082] FIGURE 4 shows a further internedi ate novenent
of the drill pipe 18. Once again, thez7hydraulic actuators 56 and 58 urge
the main rotating structural nenber 16 angularly upwardly away fromthe top
surface of the skid 12. This causes the link 34 to have a pulling force on
t he pivotal connection 68 of the second portion 50 of the | ever assenbly
22. This causes the first portion 48 of the | ever assenbly 22 to nove
upwardly thereby causing the aim24, in conbination wwth the brace 36 to
lift the gripping neans 26 further upwardly and draw the pipe 18 conpletely .
through the interior of the main rotating structural nenber 16. As can be
seen, the relative size and relation of the various conponents of the
present invention achieve the movenent of the pipe 18 wi thout the need for

F AN~ —



[0084] FIGURE 5 illustrates the drill pipe 18 in its vertical orientation.
As can be seen, the drill pipe 18 is positioned directly above the

underlying pipe 62 on the drilling rig 20. The further Mpwa, piyot al
movement VP 2¢1R8628HI n rotating structural nmenber 16 is Pcauseg}ﬂg}ﬁ 2tﬁe

hydraulic cylinders 56 WD 2010/ 062612PCT/ US2009/ 062243 and 58. Thi s causes
the link 34 to rotate and thaw the end of the second portion 50 of the
| ever assenbly 22 downwardly. The |ever assenbly 22 rotates about the pivot
poi Nt A SHCReth@t stdberhily Miacpond ihonpd soffadehd theekil 1 2mdéntsinpe2al ke a
pivot 72 at its upper end. The br%ce 36 i S. now rotgtg‘g 'q acprq%ition SO as
to pr cwicdd psuippdp of fierevenassaprhly 23 PRV HE Balhiri g oE P En hé gri ppi ng

means £ : @Ak MNET bibe 3 brimnde bidvapaaddae
par al |I@<?81?§f%ﬁ?§ﬁ%ﬁ?§9§%1@%‘51%&%%5’3%?‘%??92‘%, fuﬂr’1 her prugg(}i Ze :Dverrent is
r equi ngd.el vaenatdaao het toinleridnt8inofsthebyricpa tHeerphuenFEn AHTBF B2 of

i pe 62, then the vehicle 14 can be noved, sljght] . i urt her
D bei seitvibunment. TheictassaRNGS RBSETT RGPS PR e e 0T 2

has agnieved, %tﬁ@ﬂ%@&ﬁﬂ%f%&iﬁ atatOiols@DEtak] @fenlyr Vé.r Ale, tbé arihasociated
i nt er 1&1 AT Ohhi p of the various conponents of the present invention and

wi t hougitH hegmeett ihems 66 sk exto comt thelstaidiamr SsefdhagitPPREAPCH FE LTy 0Es] | n

order to install the dri]l pipe 18 upon el o Hedce B8 i ggssary
PR e R R P L Sk

the grftnﬂ%blq% DB ARR &0 seNHI UL, as CARe ENEMBAoERMCbEr. Shabibied4 ispubingive throx
connection 82 of pi pe 62. Suitable tongs, spinner, or othe mechcgni ) can
be ut ichil afxtle soomkporigon Brcfthe levseasseply 28 5¢ # o Aeey the GrsbRMHEE WIFLEY 84

connection. The gripper. 3 d_. . Lher ~56lea wideomctbgae¥d w5 i or of
t he pit‘b%a“i%thﬁﬁ?:i”%’@?%rﬁgﬁ %’gim?ogﬁi(ﬁfg'%é ilkg | réﬁc%%g:% t ?%ﬁ ‘Isruchct hat anot her

| engt by 9&g e bbenipP&aB 20 ukitshahbie dotaifipstnackil ngmbealteigodowwably.seen as

g
affixed fo the stab frame 28. The gri ppi ng nmeans i.S tached to the pipe
hand| i[6g2$ FIGICRE Meshpwa a flolpg &) terediBRENg v aers Oggﬁea?%ﬁbﬂp%?%w%?e L 515 ppi ng
nmeans 26 of the present..inventi L oRLRIRE! RichBs RiaRg@anneriddnswh2 and
54 ha%g‘ﬁ@é"r\a"f%@%ﬁs@gsigﬁlf%%gﬁ[%]@{r%ﬁ%%t?l\%g{rhol es for med aq% t He stabﬁ,frame 28
of  t NGyl IR Ry GrARAS (1R Gkid Tie Thisl cesses shedmkaist thkes Bpulbamiots nghaivoeh a

surface of the stab frane 28 so gs.to allo l ective cQn i en
The. omdnortienes S 2ATETITAREISE B 1aRseoRraE: dhsHRrEPRaRtaogt REEMCET,
the position of PP . i dind @F atrh 0 i Gortibigatdhid4heancde
adapt é%L%CT\?%?F?%f ?%é‘?%{gﬁﬁg%c ?%e[%%giﬁn%t can b.e1 seen t hat 1t he pipe 18 is
engaged hYifighé pREinSMeand 28 Tunttfer uhwarghi g drgwribapise i%ﬁomﬁléteébﬁlﬁqugg 3t i on of

the gripper 30 and 32, as sho in FIGQRE 6, iS p I L ¥ for

short iftetieytoh theapin &3¢ tﬁ&t%ﬁ?}“@%@ﬁ?ﬁl% “dPT PF s%e‘lnbtgﬂg %@%?1&@%%?1?@%% be
seen that | \ leiti l-atietnsehahi sfehd pipt hewithal tier ame 28
SO as ﬂf‘eovalnégi%&éﬂr?g&ggOggle%?%%é%g}eg%%ﬁ?%dl y f(;r connecti%ﬁ to an underlying

pi pe @bedfodsdpatateshiydiaudic actuators.
[0083] The gripping means 26 has a stab frame 28 having a surface 224 affixed to an opposite end

996 of the arm 24, a first gripper 30 extending outwardly of the stab frame 28 on a side 228 opposite
the arm 24, a second gripper 32 extending outwardly of the stab frame 28 on the side 228 opposite
the arm 24 in spaced relation to the first gripper 30. The first and s¢cond grippers 30 and 32 are
translatable along the stab frame 28 of the gripping means 26.

[0084] FIGURE 5 illustrates the drill pipe 1 § inits vertical orientation. As can be seen, the drill pipe
18 is positioned directly above the underlying pipe 62 on the drilling rig 20. The further upward

pivotal movement of the main rotating structural member 16 is caused by the hydraulic cylinders 56

18-



[ 0088] Cccasionally, it is necessary to acconmodate | onger |engths of pipes.
In other circunstances, WD 2010/062612PCT/ US2009/062243 it is desirable to
accommodat e pi pes that are already assenbled in an exte I . In
FI GURE 7, WOR0u¥i§2632 seen that the drill pipe 18 is for Ff@ﬁﬁfg?“"@@%%@ate
sections 90, 92,94 and 96 that are joined in end-to-end connection so as to
forman extended | ength of the of the pipe 18. Wen such pipe arrangenents
are required, the gripping neans 26 of the present invention will have to
be adaphed S@;@SuiQ ACKAMIPGabe s drextneatof @agidsd phoioh GAaf éleyipver he
structure of the apparatus 10 of the present invention. cg& aﬁﬁ%n{ﬁoga e such
an ar rangeied? dovisvady Bes lsewnssenbh) 28uRiater abpydbenivnt 29 ¢V MGRHBEYEE ™Y 0 a
first gripp senbly 1 . ot seagend
ar 1 ppar-UBEB s 0% M2 as GO b S bR A, e Ree SRR 1y
bel ow Andinbaks hidbtovidlsigedonint brot Deirf thissppgmopper. Hesgipbing nko0: 26Me st ab
frame 102 includes a suitable pin connection f r engggi % tge_blod% 106 of
b R IFBy B85

the sebopdpusr Bpped 3askeenvyrticoly anthig Preedipagyliepirigio ‘haé™hody

108 that is direct] QediNfe Bbibrt SANEEH ROFinBSS AR Akegpatchl t he
arm 2%@?{@%‘3 %e;ﬁ)?vﬁ%legtgg%ﬁ%{rﬁ%‘gei ncfl: udes gri ppers _ﬁffo and. 11265\,{1i ch
engagesaidr {%ﬁ%@! iBdhathio$d tanda nadvomglightle sb enigtabhiofe fgithe PI®ise TWECHEGipper s

114 and 1 of the_second gri pper .assenbl 04 engage, t he | . tjon of
the. pilpéicamnmescreotsae o U LB bf B8 e rRe ot SanrifPEBLP T on
to the vertd POSLLE RN S Bk Vidids ch@pbiats desofékednhatien aliefidioat thf 0089]
|t shgnﬁIvgm%eeo(‘fﬁlgtlgtgg%%%@@%uhZ’far m 24 S((::anl'}ext eSnd at rvari ous angles with

I especiecd oricbpigk icppat naslsamnisyand hydrehlécspr ef erred enbodi ment, the arm 24

will be generally transverse tq the lengt f. the. i.t h the
gri ppdPO&H ey "%-gl.smﬁlg\‘ﬁég‘élr@p‘? ]% PSB! "o&agé%%%i%%g %Xﬁ??gﬁ%ﬁg?@?%t%g rig
hei aht,, 206y @ SAACTE0kAN i PARICA Gane bepingheshlp. Ue A0 e omiansver se
with res t to the body associated with the g

: [ : ri pper assenbly, ! 009%1) I n
Fl GUREe8tabbid iate theboxeemethat 82 df@ingi(2i iSuitple Fpes.FPIpprs fr ez greeh 8

extendi ng_upwardly fromthe .top O ] 4.8 alerhhane 122
ext enchehg‘hﬁ Wsﬁ%@wﬁ? fheppe 1%?‘}@0%{65%)}1‘?‘?%(&%]& %3%1%?28 uegtg@ogﬁ S%hg érgb‘a_gfenbl y
124 afH cAf thu P8t Red FHR (5 dheddramelRe | Neldidesna tgek ppke o s@mobifion 26
connected thereto. The arm24 will include suitable ng‘%%nnectl olgsxﬁ%ocat ed

on t heutlopasuofacengthefdsdipipran §a mshlebot i ATaRA PEe 6L ES A8t
engag E‘P g%?a}bbhbag?egﬁgi%fegﬁgﬁg %x%gnsa%jis 182ched REHE LI RABRAIASSEIBLY 2434 has

suita or engagi ng an upper portion of the pipe
132, ThesdFGURE 6ass@iuleyd vikdbofl tnckripghes: meanp pepbthe Brbsemhved®rf dr Fengeyi ng

th I ti f th i 132 i || ust. d i Fl 8.-1h i
132  the palconpcboneRand s brgdec saaled MassER b i oBarde TRy | Bngt h
of a s %Qh% g§1h§1?1%%%gﬁ§%gghe W&@, /ag)ﬁ@l@ %2 Bl D094 06224 8f thOQAl ftarfd GURE 9

shows “St7 er e I ment "of the gripper assenbly structure of the
presents dorniantilon seibaivel GhiREOn betvecmthn @4 dfshe emndé rad theostathsarappe et st ab

f 150 and to_the | tab f 152. G j ppi _ ] 56 and
155, ormPpinaviSaBaRS. ThESGF BBt T 5 PRSE e RO RET A P Ha EReT "B of

t he upper I ek heQncedhe gripper assenbly 158 is connected to a | ower
end ofag?%%ﬁog@g&ustag&xgtr%cﬁe 152. The gripper assenbly 156 is internpediately

| ocat ggogti Keai byscomthtitibe pippdSistagagidby pippehd) ad26f therappipaPasFfd 1he
connected to_ the | ower end of..the upper ! er end
of " heoromsriaa e FaRe Aaat s SR Ao FRE ST Bl Gslfed e hBPEC 20

three k&@hﬂ%ﬁ%mmwm £51) bOIRDEHEONAGIGERE T hican Bastehtatithb kiigred36mdsd t o
te even | onger

accommoada . . n
is translated relative to the stab frame 28 so as to lower end 80 of pipe 18 downwardly for connection

to an underlying pipe of a drill string.

[0088] Occasionally, it isnecessary to accommodate longer lengths of pipes. In other circumstances,

~1G-



| engt hs of pipe, if needed. 100921 The present invention achieves a nunber
of advantages over the prior art. Mst inportantly, the present invention
provi des a pi pe handling apparatus and nethod that mninm zes the nunber of
control reohamios¥ey sensors and hydraulic systens assotF2P¥I"WtH t he pi pe
handl i ng system Since the novenent of the pipe is achieved in a purely
mechani cal way, only a single hydraulic actuator is necessary for the
novenent of the main rotating structural nmenber. A] of the other novenents
ar e aghi QYEHLRY, IdGnhBBAE HRLALLORS NP hssbiBlVaT itiSendafpopnIreEICAR S UCh,

t he pr'egenst rnvention achieves freedomfromthe errors and devi ations that
can oCKUkar iy eeghatttivedrilsppofs indirticp bEsepgaicagrtions 8)shefband dbad P%‘Plpﬂj:fft y of

th t invention facilitates the ability | VgloK sMBSKbd | ed
ot kor 66 e PBEHE: 1 bRt P Gyabare ohel Sl hB B Rl R Pe

rel at iayﬁh%enfgn[y ABequiRIdNG ohiBsing kictnsl® @aBOsicanethvedtidn wilidaps esentiajitevent i on
can be transported by a truck, various fine novenents _and IocatJrPg#}(])f t he
pi pe_hang Elfihemgor_arpp@rt]ﬁaﬁgfa extandagdenaii @@@ﬁn%‘gro% WE&@ sf %‘ﬁﬁ%&%% t"of the
vehi cl e. e pi.pe handling,a selef] UNE 7.Sh

i ndepéﬁ%?@?ﬂm‘fﬁn“F%%an&‘ﬁf{fql’?lﬁ%gglggg%gﬁg%ﬁfe g gs?\%l?e Tcﬁeggp%andl i ng %T)%nar at us
that i ;buphbetddo 8EEOEARRE Bsshbly 10hend eaahitadjsy odb frdne Basesmeondwramel on can
be utilized on a nunber of rigs_and can be utilized at any i e vgne

r equi rasgmbThéHe Thesepmnd asBprr ewemblY; 1§ Stlprat rdi‘rF‘FtlerﬁFor“f FAvery %éhyah\%%%/ ,“”P‘o

acco date the pi h | L heniRheSehNtornBMBRRA R gaghigice t he
pi pes ‘X & %53(5’8%‘1%%%%%?%9tﬂﬁggtﬁ%g?%ﬁ{regg)g??%d%t ?Llljct ﬁzﬁgl Orrélnber, thgag? ovi di ng
of t h%ha%'Tcﬁg m@pftthwsepdnmegmd tEtda:sée%n?ﬂ?ﬁﬁar’._ﬁieLfsst?a'npﬁfeswmﬁi}e]?p@@ﬂﬁ Elwda 1089t si npl e
or | oniadisiy pmnesiab T EPEOES FREI S RARA T JSEam ™ Boea T

FI GURES 112 i%geg@a ﬂéﬁgﬁhﬁ‘@ W%R%g&?ig%%% terddgialy RSRPA aloy @t lbQAh bEpigé sTr eet | y

lades : .
| ocat é4o1 rane 28 e gri pEI ng nmeans 26 of the pipe handling
appar athdgribfors Thieanjidok bfige reand e2OBT 4O 10 08ZES SRATH ISP 203

remains in a retracted position, as .sho in Fl ES. 1.:- S i pe

hand| ilﬁg!f hppaihad elmor B e Do by eong HOSIH&%&%?%#%@@%W %&8?1%2 62

That i.s4.1 B&JiakbRghARANS 200 is in the retracted position while the pipe
g

handl i'hg apparatus 10 noves pipe 18 between vertical and horizontal
or i entjessopishoflA09 4ptelRetae theiay Mo aFPauREaTGriophEes S ISKERHA 9 EBP5t ed

si de-el evatiqonal view of .the preferr I , | aghd Jeans 200
att acﬁé&?n%b&i"tlﬂg‘eé’f%ﬁﬁfdre%ﬁ%&& ng ‘ﬁ@% ‘g%%ﬁ%?#gﬁ%%%% tg%% he j acki ng
means béggasisﬁci@tf:ci it het iﬁéﬁﬂisweé.r HeedS, if Tdtded mpdimmandatofertaipedrilianki ng
means shown in Fl 10 is a piston-and-cylinder asser(}gl K% The piston
208 i sigteighbiel mistgementshibe ey 2heraybeapgled ¥k I HBhTSHECFRE YCHESHO 27 t hat
separatgg t he iQSiggh of . theasgéﬁllﬂlf'der 206 into two interiors. Arod 209 is
at t acvedy t5OPHE HERH*20PPEG™ 3 16 foi in the piston 208. The head 207 and
rod ZQQO%EWFWUF{E 8 it REbCyeh e he206. 241008 St Wabrirantivel 2§ reiispiling upeadly 26
does not have the necessary force required to r ve the.pi it IS
st uck fiom thheopé e app ?%mmcc?%twm%zEXTJQE&%%?%?W%WHB&%EE%%%%U iC
fluid. 217 through first i kM Qo LR sfabiginel1DE Biu@ts a2 @p@fasdchely

cyl i ndéeymfh’ge’ aﬁlggeltag&%yeﬁtgﬁg%%ﬁ%ono 208 6o:ilownwaerpll y S0 Staﬁgét@pt he rod 209

t ouchasg tbhgewel thefctd Ohe Gdn 2hdiltmnlude stitablveistapedtioartycaed aphaltassuiationg
with the pipe 18. draulic fluid 217 within.the cond i ! 2 exits
the cyhiermiend sogeiongiasbiitel w8 o feeangih 0% JECRTS Bheht P22 Rk
hydraul. c if BSEUPe 684 13her by, lab GphdripoelicA bT therpifiche
first gpﬁ?eerglg%gl%ﬁgﬁ%%ga?ﬁeggﬁeéﬁ{ han tﬁe pres;ur%@gg t_hgﬁhngr aulic fluid 217
i n t ha3seTngippatesdnary 2Riinclkgairamppete 13t adali6rorepgagnmviea |09CaPEH M ar t he

pi pe handling neans 218 .0 tely thersgfrom . The pi-pe handling s 218
can béheppe b%peASriEHﬁW‘?ﬁidnEfﬁ%‘gggtgﬂ@é eef3j““alsc Pjﬁlétlprlrgsae%{sl&g%lg is showﬁr’ lIi n the
exten POSd 1 QRnlidh BhSWBEL 1ol P dedttdd. Ng Means 200 has renpved the pipe
18 thgﬁg\?vas stuckni n th@ijwell bore 238. The pi pe 18 is positioned above the
wel | head 242. In FIGURE 10, the vol_g@r_e of the first interior 219 is
greater than the volume of the second interior 221 when the jacking neans
200 is in the extended position.



100961 Referring to FIGURE 11, there is shown an isol ated side-el evati onal
view of the preferred enbodi nent of the jacking neans 200 in the retracted
position. The jacking neans 200 was retracted after the j i ans 200
removed tWO 2pioMe2618 fromthe well bore 238. The pistonpgégﬁg?gﬁﬁggjacking
means 200 resides wthin the interior of the cylinder 206. The head 207 of
the piston resides near the top of the cylinder 206. Hydraulic fluid 217
was removed fromthe first interior 219 WD 2010/ 062612PCT/ US2009/ 062243 of

the cyhiseicorERoby dnPkibite: dabsiahe 212 driponigtert liner2lis ofidpaniri c
fluid 217 'was punped into the second interior 221 by Hggwgﬁg%? lic t uat or

212 t Hnoughn.| nF@GRRE.9, the apn GHREopnectadra thedinimaestes Tite! m“éefﬁ% 221

is greater than.the vol une of.the. fi LALERLALD 240, wWheh, bhembACKd4Ng means
200 i s‘%ini’F ﬁ?e aﬁ??‘lﬁ%f‘gﬁmggesﬁ {%40}1.?6 %%%gsﬁ Ei%ﬁgrg ‘%‘?aﬁ?‘? & act dgkt%or f%}212 shown
: n Fi @g{l%ge%tehgo gq?gppueﬁaﬁt@m@ehytdﬁs fraehe ¢ 56. Thelg2ipér raekbixdds fsorthectedtough

i nes an

so as to increase. or decrease_the volunes, of the first
and sedong qApERE brer saotanyl 5 108§ F5OHBYE O ﬁéﬂtﬁ?’%ﬁdbaggﬁ?ém%# rec"@?’i nder
206 of the |ackin ! B BxtE DG aNdd bEIE A taPasht i ONS.
10098fn#k9¢%F%§1 f%?ﬁ%%g%gggggﬁ%gggv%ntfbn1for mjthdramjngﬁ; p?pe froma
vel | hgadnil iethy @gser theosthe psvenktab Gramie g2 aApispeh, Hard¢senignegniar ataysles 8 shown

in FIGURES 1-9. The pipe handlin arat us.;10. has . a rin r end

t her edp thregrivpes %ﬁ@fn’t‘i@eﬁio@%eﬁ@gaﬂﬁg TTl?bet“ﬁlélzﬁq BBt M%E 'S %%tgglg nlqgrrl%g above

t he |l -head. 24 S to receive the pipe 18 therein. The gripper 32
AL e

grips p e stab frane 28 has a jacking neans 200 positioned on
a bot tj00922 3Be proemeintentibhechiack b ngnbe ahsdROBLR0y e PR 2P0 dIakirwSEdE e al | y

ositioned adjacent the stab frane 28  The | 0 ' Liyat ed
So as 10 PERBECOICAN S OV CHE BESPBIT B0§ €6 b St GURd pas e

rel at %&r&%&flﬁg&ﬁsﬂ HEor28hd @aiagi& BeteRispesotRtdias hResip emleghyrantibe wel |

bore as shown i n FIGURE 10, the jacking nmeans 20Q is retracted so as
to telipseopimal bfthapipe it dbiqypd nonp\PeB ncshai¢a PrRCS® Podf tYSAICErIR e to

the DS e N werh e PE e hbin s Ufinf S AGHATROS Wit i orklihnd @ikl 0
are achieved by the interrelationship of the various components. As such, the present invention
achieves freedom from the errors and deviations that can occur through the use of multiple hydraulic
systems. The simplicity of the present invention facilitates the ability of a relatively unskilled worker
to operate the pipe handling systen. The amount of calibration is relatively minimal. Since the skid
12 associated with the present invention can be transported by a truck, various fine movements and
location of the pipe handling apparatus can be achieved through the simple movement of the vehicle.
The pipe handling apparatus of the present invention is independent of the drilling rig. As such,2
single pipe handling apparatus that is builtin accordance with the teachings of the present invention
can be utilized on a number of rigs and can be utilized at any time when required. There is no need
to modify the drilling rig, in any way, to accommodate the pipe handling apparatus of the present
invention. Since the pipes are loaded beneath the main rotating structural member, the providing of
the pipe to the pipe handling apparatus can be achieved in a very simple mannet. There is no need
to lift the pipes to a particular elevation or orientation in order to initiate the pipe handling system.

[0093] In FIGURES 1 - 9, the jacking means 200 of the present invehtion is discreetly located on the
stab frame 28 of the gripping means 26 of the pipe handling apparatus 10. The jacking means 200
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100991 Wil e the jacking neans 200 of the preferred enbodi nent is shown in
FI GURES 10- 11 has has one piston 208 in a single cylinder 206, the present

i nvention contenpl ates that the jacking neans 200 can ! er of
pi st on- andOH)1¥Méd? assenblies in series or in paralIeP8¥ﬁ§?H%gg%§Bitable

for a particular application at a well head. 101001 The foregoing

di scl osure and description of the invention is illustrative and explanatory
t hereof. Various changes in the details of the illustrated construction can
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- [0095] When the gripping means 26 does not have the necessary force required to remove the pipe

18 that is stuck in the well bore 238, the hydraulic actuator 212 pumps hydraulic fluid 217 through

first line 213 into the first interior 219 of the cylinder 206 so as to move the piston 208 downwardly

so that the rod 209 touches the well floor 64 and can push the stab frame 28 upwards, along with the

pipe 18. Hydraulic fluid 217 within the second interior 221 exits the cylinder 206 through second

fine 215 and is recycled back to the hydraulic actuator 212. The pressure of the hydraulic fluid 217

in the first interior 219 is greater than the pressure of the hydraulic fluid 217 in the second interior

221. Hydraulic actuator 212 can be located near the pipehandling means 218 or remotely therefrom.

The pipe handling means 218 can be any pipe handling apparatus. Thejacking means 200 is shown

in the extended position in FIGURE 10. The jacking means 200 has removed the pipe 18 that was

stuck in the well bore 238. The pipe 18 is positioned above the well head 242. In FIGURE 10, the

volume of the first interior 219 is greater than the volume of the second interior 221 when the

jacking means 200 is in the extended position.

[0096] Referring to FIGURE 11, there is shown an isolated side-clevational view of the preferred

embodiment of the jacking means 200-in the retracted position. The jacking means 200 was

retracted after the jacking means 200 removed the pipe I8 from the well bore 238. The piston 208

of the jacking means 200 resides within the interior of the cylinder 206, The head 207 of the piston

resides near the top of the cylinder 206. Hydraulic fluid 217 was removed from the first interior 219
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a link pivotally connected to the second portion of the |ever assenbly, t he
| ink pivotable at an end of the second portion opposite of the first
portion so as to nove relative to the novenment of the Q%Qﬁk%@@Mﬁﬁﬂsthe

first andWSedHH¥Hdsiti ons; a brace having a one end pivotally
connected to the boom and an opposite end pivotally connected to the arm
bet ween the ends of the arm and wherein the first position of

the boom being generally horizontal, the gripper having a vertical
or i ent @tihuvimie by theyiein dcsiaion2 1 Hbresgh bnel2 Podhidraic figid e wap pampredeiri ng

apparatus of claiml, wherejn the qri r f he j : f.rame
ol it sesophisisEA T BHES PARIArHGCEar S ey E ALT OIS PRE 11
gr i ppefog,. s%cﬁld%{nt%{]alaﬂﬂiscgf&k&%n HRASSBIRL Y6 th@feht interior 219 when tAfjablyidg modrisc

e

act uat'or connec to the piston-and-cylinder assenbly, the hydraulic

act uatmo ipastbk ngrebgdpauitiorc fluid to the piston-and-cylinder assembly so as
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furt hee{ndqgllﬁp{hirﬁgﬂgihes 213 and 215 so as 1o increase or decrease the volumes of the first and second
interiors 219 and 221 so as to move the piston 208 and cylinder 206 of the jacking means 200
between the extended and retracted positions.
[6098] The method for the present invention for withdrawing a pipe from a well head includes the
steps of forming a pipe handling apparatus 10 shown in FIGURES 1-9. The pipe handling apparatus
10 has a gripper 32 on an end thercof. Referring to FIGURES 10 and 11, the gripper 32 is positioned
above the well head 242 so as to receive the pipe 18 therein. The gripper 32 grips the pipe 18. The
stab frame 28 has a jacking means 200 positioned on a bottom 232 thereof. The jacking means 200
has piston 208 telescopically positioned adjacent the stab frame 28. The jacking means 200 is
activated so as to telescopically move the piston 208 o an extended position relative to stab frame
28. Once the pipe 18 has been removed from the well bore 238, as shown in FIGURE 10, the
jacking means 200 is retracted so s to telescopically move the piston 208 to a retracted position
relative to the base, as shown in FIGURE 11. The retracted position of the jacking means 200 can
be seen in FIGURE 11.
[0099] While the jacking means 200 of the preferred embodiment is shown in FIGURES 16-11 has
has one piston 208 in a single cylinder 206, the present invention contemplates that the jacking
means 200 can have any number of piston-and-cylinder assemblies in series or in parallel that are
suitable for a particular application at a well head.
[0100] The foregoing disclosure and description of the invention is illustrative and expianatory
thereof. Various changes in the details of the illustrated construction can be made within the scope
of the appended claims without departing from the true spirit of the invention. The present invention

should only be limited by the following claims and their legal equivalents.
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a stab frane secured to the opposite end of the arm a first gripper
extendi ng outwardly of the stab frane on a side opposite the arm and

a second gripper extending outwardly of the stab franme onjthe :si de opposite
the armin spaced relation to the first gripper. 5. The pipe handling
apparatus of claim4, the first and second gri ppers being transl atable

al ong the stab franme, and the jack being connected to the stab frane. 6. A

pi pe handling apparatus for manipulating drill pipe adjacent a dril
platform the apparatus conprising: a base disposed adjacent the dril

pl atform a boom pivotally connected to the base, the boom
havi ng an open frane and bei ng novableviget ween first and second positions;
a gripper assenbly connected to the boom and configured to grip drill pipe
and connect or disconnect a drill pipe to a second drill pipe at a well head

bel ow theACH] Aanglﬁéwammstﬂafemgﬁlhaaﬁnga@aﬁh@&bm Mg&emﬁdﬁpﬁl@t%fn@% of the

boon1a§w%u§%0 0om noves bet ween t fiTst and second posit
a jac%Jconnegpjﬁ o t he grlpper assenbly and configured to exert a vertica

f f h d d
vertical foroe” ST PRA D) il ARk Eie BRI G R by nBhl S e

gri pper aRFH®E dril | plpe a lever assenbly pivotally
connected to the boom He | ever. assenbly having a first portion extending
outwardly at a%glam%gaf@? IO W RO STt fhecgffgpglec@aﬁauﬁ%me&ﬁmely grip 2

tubular and, in cooperation with the boom, move the tubular from a stored position to a
position over the drill platform;

a Jack associated with the gripper, the jack configured to exert a downward force
against a portion of the drill platform, causing an upward movement of the gripper and the
tubular gripped in the gripper, wherein a stuck tubular can be extricated by application of the
force;

a lever assembly pivotally connected to the boom, the lever assembly having a first
portion extending outwardly at an obtuse angle with respect to a second portion;

an arm pivotally connected at one end to the first portion of the lever assembly and
extending outwardly therefrom;

a link pivotally connected to the second portion of the lever assembly, the tink
pivotable at an end of the second portion opposite of the first portion so as to move relative
to the movement of the boom between the first and second positions;

a brace having a one end pivotally connected to the boom and an opposite end
pivotally connected to the arm between the ends of the arm; and

wherein the first position of the boom being generally horizontal, the gripper having
a vertical orientation when the boom is in the second position.

2. The pipe handling apparatus of claim 1, wherein the gripper further comprises:

a stab frame coupled to the boom, the jack being carried by the stab frame of the
gripper.
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an armpivotally connected at one end to the first portion of the |ever
assenbly and extendi ng outwardly therefrom alink pivotally
connected to the second portion of the lever assenbly, the-4ink pivotable
at an end of the second portion opposite of the first portion'so as to nove
relative to the novenent of the boom between the first and second
positions; and a brace having a one end pivotally connected to
t he boom and an opposite end pivotally connected to the arm between the

ends 30f t hBe AihBhandling EpgarPLPEr HARA IgraPRanAlUsREr ShRtiad, the jack being
configured to exert %he vertical force when'the drill pipe is stuck in the

second drill pipgion-a8d-cINRdPiemBandld ng apparatus of claim6, the gripper
assenbly further conprising: a stab frane, the jack being

secured to theystalpaficatRator bshn@éibPRARe pRWS-HAldliRgerBYschide,, stealydfae and
conf LG n ShI Ra i AL & 18 WIS ARA ibAE Mol B RGo nftve HGiRbREnL1ANA! T NG
apparﬁgﬁs'o_'qﬂaln1 ., _Wherein'.the jac . y%t er..conprises: a

pi st GHVERWESETTINGEr SEdianpf fositigffo an extended position. by qr aul i ¢ act uat or
connected to the piston-and-cylinder assenbly, the hydraulic actuator
passing h¥ik @pd handlihgbpbaraut declpmst, dr-gipderciylthardemmssenbl y so as to nove

t he pi ston-andcylinder assenbly froma retracted position to an extended
posi ti on. a stab frame secured to the opposite end of the arm;

a first gripper extending outwardly of the stab frame on a side opposite the arm; and

a second gripper extending outwardly of the stab frame on the side opposite the arm
in spaced relation to the first gripper.

5. The pipe handling apparatus of claim 4, the first and second grippers being translatable along
the stab frame, and the jack being connected to the stab frame.

6. A pipe handling apparatus for manipulating drill pipe adjacent a drill platform, the apparatus
comprising:

a base disposed adjacent the drill platform;

a boom pivotally connected to the base, the boom having an open frame and being
movable between first and second positions;

a gripper assembly connected to the boom and configured to grip drill pipe and
connect or disconnect a drill pipe to a second drill pipe at a wellhead below the drill platform, the
gripper moving through the open frame of the boom as the boom moves between the first and
second positions;

a jack connected to the gripper assembly and configured to exert a vertical force so as
to remove the drill pipe from the second drill pipe, the vertical force exerted by the jack creating an
upward movement of the gripper and the drill pipe;

a fever assembly pivotally connected to the boom, the lever assembly having a first
portion extending outwardly at an obtuse angle with respect to a second portion;

an arm pivotally connected at one end to the first portion of the lever assembly and
extending outwardly therefrom;

25



g

2

ety
a1

LELLP

-
i

a link pivotally connected to the second portion of the lever assembly, the link
pivotable at an end of the second portion opposite of the first portion so as to move relative to the
movement of the boom between the first and second positions; and

a brace having a one end pivotally connected to the boom and an opposite end
pivotally connected to the arm between the ends of the arm.

7. The pipe handling apparatus of claim 6, the jack being configured to exert the vertical force
when the drill pipe is stuck in the second drill pipe.

8. The pipe handhing apparatus of claim 6, the gripper assembly further comprising:

a stab frame, the jack being secured to the stab frame; and gripper jaws carried by
the stab frame and configured to grip an outer surface of the drill pipe.

9. The pipe handling apparatus of claim 6, wherein the jack further comprises:
a piston-and-cylinder assembly; and

an hydraulic actuator connected to the piston-and-cylinder assembly, the hydrautic
actuator passing hydraulic fluid to the piston-and-cylinder assembly so as to move the piston-and-
cylinder assembly from a retracted position to an extended position.
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