WO 2010/ 062610PCT/ 1352009/ 062240 HEADER STRUCTURE FOR A PI PE HANDLI NG
APPARATUS FI ELD OF THE | NVENTION [0001] The present invention rel at es to
the delivery of tubulars froma horizontal orientation to a vertic

ori entat i on ™R 20W\ head. More particularly, the pr es@ﬁ?mﬁ?wgé‘f‘?ﬁ“?)n rel ates
to pipe handling apparatus that positions tubulars at a well head. Mre
particularly, the present invention relates to controlling undesirable
forces that are created while positioning a tubular at a well head.
BACKGROUND OF THHENNAR\FTRNCIQIRI2FOBrA PIPE HgSNIHANS: 4PPARAG®Ssever al net hods
for transferring tubular menbers froma pipe rack adjacent to the drill
floor to a nousehole in the drill floor or the well bore for connection to
a previously transferred tublHIELD@FI}!LHJN\aENSKJN ng. The term "tubul ar” as

used herein includes all forns of pi I col | ars, casing,

liner, bHOPHRANSEEcAEYEHISN Taiey B del EF%@P’ptf%ﬁb%g‘B"fm{“ﬁb‘?ﬂeaﬁag o4didwn i n

the art. J0003k:Ga8YRRtanak! Moréﬂgakdcmaﬂyg& Hrasr ikdn 1b1¥1%ﬁte§t&ﬁ%@laﬁ@ln on of
ul ar

the rig cranes and the traveling systemfor transferring a tu romthe
pi pe r ackppewivg theepasitiond tupda & oficlbisesly Ao sardieHd theforaspie inyispion rqifes Bbvi ous
di sadvant 4asifh biiclilBicRbbal ndlk: fo RSB b diale 61 of SwAuBhani T cant
manual i nvo at tac e el evat ors to the tubul ar and

novi ng the p| pe from t he 6HGKGR@UNDth THEWEHTWN able at the well head.

danger oulb0b LR Ear OB Rl iedr st b o bt v PR b PEREMED e

the hoi sidjagn:sy HeakilinRir &l 4 ooudchele ﬁrub;ld |dgit] flcer 6o1E Welﬂthhrd:ﬂ;m'fc&ﬁiecﬂmnttdﬂ at he

catwal k or other portions of the rig s t he ul ar tran erred fromthe
pi pe r acRetigushrwngdpradubujapertubuisysiang 4 B’iﬁ? @’hés ¥ B m&ﬁ’ﬂ“ﬁ@ 2F f ect

the int e&feﬂ ibeY dRfl phheBARNRS RS 1R6L \B@t&ﬁ‘n BUIE GRSSLNG (BHRAY| AR Sthetybhierwel | .

[ 0004] On rrethod of transferring pipe fromthe rack to the well pl atform
conpr i selsbulys kgpvoriethentd: of a line on the rig around a sel ected pipe on the
pi pe rac r eaf t f e | owner
nd t hor EapPT BB, SRS ERab Shleld b EonbiR @R B et et o o BARE

upri ght, syﬁbmlﬁgaamfmyrtgammmﬂm &bmcletimirméto fa‘cb}'tmmwtsiﬁbma‘aohethc atngr §f theatslle whi ch
supports_th orar .Wien jt is necessar dd the etothe
ar PP st piege Bultipt SERE e i A e mrBeR i e S 5o RE Ry abil e
t her eby if 4RRAME Itlfégnﬁeh@ev&afﬁao iR thigar\wed moliog ehe pﬂee“rq‘m me th etk wmaftﬁaep ed from
the traveling equipnent, and the el evators, or th ar.e connﬁct ed to

the pi pefablp af e wish {1838k of hés MR ragsfg op Sraeg] ip ﬁbe HF%Y( Of ‘é’oﬁkalisé%amﬁv‘a
positio rHaH&r&Q EndHaPEURMBLmbAEs iffutibd in BlihD\6peraliOI Surther, the hoisting systermn may

allow the tubular to come into contact with the catwalk or other portions of the rig as the tubular is

transferred from the pipe rack to the drill floor. This can damage the tubular and may affect the
integrity of the connections between successive tubulars in the well.

[0004] One method of transferring pipe from the rack to the well platform comprises tying one end
of a line on the rig around a selecied pipe on the pipe rack. The pipe is thereafter lifted up onto the
platform and the lower end thereof is placed into the mousehole. The mousehole is simply an
upright, elongate cylindrical container adjacent to the rofary table which supports the pipe
temporarily. When it is necessary to add the pipe to the drill string, slips are secured about the drill
string on the rotary tabie thereby supporting the same in the well bore. The pipe is disconnected
from the traveling equipment, and the clevators, or the kelly, are connected to the pipe in the

mousehole. Next, the traveling block is raised by positioning the pipe over the drill string. Tongs




WD 2010/ 062610PCTPUS2009/ 062240 are used 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 does not
clanp the pVPe¥ 0{f8teby peimitting rotational pipe nDVEErE’WZOP%%%fr‘"Her to

t hreadably engage the sanme to the drill string. [0005] A prior art

techni que for noving joints of casing fromracks adjacent to the drilling
rig conprises tying aline fromthe rig onto one end of a sel ected casing
j oi Nt orart ed reekure Tagipeim@e upper eridsd thelslyilllsiring Age dhibpipaslerrprs vispandds a ranp
| eadi ng the. ri at f.arm the rope |if th ' fr . rack,
the | 0\/\/e‘§‘8]t=§*?‘\¥31e %‘?mgﬁgﬂb&’a‘g}i‘lﬁblsﬁn Sg& 03%‘?@%356“9 ﬁ’tgﬁlﬁlp %ﬁ%f%?%elg%mad% n%lg? 181%’5
manner . ghehydngRing HEHEASs fipe whetmant fil ealti ghsydbErmjse Usedmeno donindct i on
with drilling. Because the rope is tied around the casing at one end

t her eof ,SH%e casi ng does not hang vertically, but rather tilts somewhat. A

man wor Kigfgs] AN pRorRirabiRRie ElraNakaoaRoveating foinnbils QQfacdi & thBatifink g t op of
the casing and straighten it out while the casing is threaded into the
casi ng stomiprispswhichlifesrosudpaageig onperdef aggiertederse pyintopithsstagio sibeilighisd on
the rotar At ' ber.abl e LLPrigask AG;Qr pi pe
posi ti oné ec%%qgg?ga%‘ggagg%é%}étr# %égfﬁé H@?%g) t&g???lamve %Sﬁggsogﬂé i@%t 0 {?grti cal
or i ent atfr@nthevek, thhiewwednd obibe egsirgryeingh esressftheplatiomen 2 tingersnymanyat. dliehe
string spuspended in.the well hore. [.0007] |n the past, vari Vi,ces
nave bedibr Baes: MR AR B oot Bl B PR mook S gt

ori ent atdqnd iR casimed bl tefdof feabiinndossisth himatertichity, berrithealts sonemihent ed

pi pe can be installed into the LI bore, Typi Cal}lﬂf’i t hese ‘gevi ces have
uti | i zeds SBY&toRfing ot & PLEHREREICEFAPRE PRt 08 mpsild hedtp oF PRCYMsBh 1 n

order tq Eﬁgﬂt@n 136 WHilRehe @siBY RGBSR Mi®hheichich MinhbalhibP¥enepah®d of mt hel | ever s,
ai ns, ang. ther conponents of the boom nust be pedal wed in a coordinated
manner ibarediydBps nositigesdionvike ey @8i red result. Typically, a wide variety of
hydraul i uat or ted. : S, SiAsadi0 carry
out ¢ he H9REL B0 B AROTD B B e S R e A T
each of didvesge saet ini ercabaicagtibooae Hiceved torve antbiberedtr vowetie stme ohtviapnced
programng i s required the controller in order to properly coordinate

t he mvéﬁgﬁﬁ‘ésp?l}?ggi“ofg?w%[)b%{%hi eve this desired result. [0008]

Unf or t un@goa] Yin (v fabt, Saes S%S6c8 MBve Bede cRydd atildhan@biniatiprmye alpipedroni 4 h ot her
conponents, can_becone worn with time. Furtherpore, .th hydgé?ul,i C igt egrity
of each hefzoptborisatation Grig s BERHE SESTpT i e RHRIbvRienter R cRPeIRANCd s g |
variati Qps aldw8R64e OfryhiRByaktitadQicts RAB BGEN sevdtlSaRrconnected arms that are

associated with a boom. In order to move the pipe, a succession of individual movements of the

levers, arms, and other components of the boom must be performed in a coordinated manner in order
to achieve the desired result. Typically, a wide variety of hydraulic actuators are connected to each
of the components so as to carry out the prescribed movement. A complex control mechanism is
connected to each of these actuators so as to achieve the desired movement, Advanced programing
is required of the controller in order to properly coordinate the movements in order to achieve this
desired result.

[0008] Unfortunately, with such systems, the hydraulic actuators, along with other components, can
become worn with time. Furthermore, the hydraunlic integrity of each of the actuators can become

compromised over time. As such, small variations in each of the actuators can occur. These

R




WO 20101062610PCT/ US2009/ 062240 vari ati ons, as they occur, can nake the
conpl ex nmechani smrather inaccurate. The failure of one hydraulic conponent
can exacerbate the problens associated with the alignnment. of ipe in a
vertical oriveatBePEH® Adj ust nents of the progranm ng aﬁ'ng?%%aﬁggessary to
as to continue to achieve the desired results. Fundanentally, the nore
hydraul i c actuators that are incorporated into such a system the nore
likely it is to have errors, inaccuracies, and deviations in the desired
del i very vafigoht, @s by bdeer, tashudiarthe chypies ahdoianispe raphepinpestiain dlbd fakyer of one

know edgeabl e operators are required s t | L RGPy enment
oper at | oR TR PRy T PO I e d The et St SUh e lbulh, B B B TP

del i very.,.40009%nh#bnt hediRastnts pi pe phaprahming aappiamatetssdnaweanioteohtgen wsed
for the installation of casing. The roblﬁqlgﬂsociatquﬁjth casing.ls that
the t hr eadsewfthadsairedaasily Fapgantenite PgRCTE AV HNE AP CENTAR St e wal |

at the engds, %t&?% o LG iGI8RIAG SRAL naRtsracill eRPMeRtitR@sRe dhirahidtvay e
formed, ther Tati ve y thi'n wal l t hi ckness of the casi n? is further

M ni m zedrofiteldithd tomadr] Fypiepllsaterpraeicsradmng knqvdegestltrrst s are FIPFEHRAT y
thread the threads of on 1.0g: Seet:| 4 - et R 8 adscinle /i g acent
casi ng séetdEIf" ﬁ@“ﬁ%ﬁﬁﬁ?ggibggﬁﬁ#3%59?33%%?%dt?brtthe del?very o?gthe
casi ng byemvepi pe handling apparatus, in the past, has not been sufficient
so as to achieve the desired degree, of accura " [ of the
casi ng sd®d0Pblidhg rash pgy a“fiﬁ’?ge%’éfgﬁ%&g%vﬁéigf ?egﬁ.ugé?hf{éptlﬁl?r%l? %%éedrlﬁitoﬁédtsgl%l g?? on of
one casi neHRSCiskRMiddRAM B8 A &fat Dagireugs sBibd ¢0ing eaforpet emtn mhéryvatlandge t he

t hreads associated with such casing, sectjons Addit%onﬁ%h¢ i?x%%ﬁ ast,
the pi pe shavdt vebatdbsradaeirack o iPe CHBESHHCRT | YeReNe dRoSt AESFHS e casi ng

sections rQHJeII}thL Re A LLEr o thASsis s Gurtieer REGehiRaS Adevehapegeipraiinpts a pi pe
handl i ng apparatus so as to achi eve the desired anmount of accurﬁg%g%gr t he

i nst al | atéquiredxo as agirog:ls tetad dreshrepdof e crEnggiassthinbe frindy ) @

needs, U.S. Application No.. 11/ 3 [ ; tohehe Bds 1id®Bdhdli
disclose§m§@ﬁFg “hzhei?%%P%ﬁ%é$%%3§$§%%§£H%gggﬁﬂ%ﬁ?pivot%l §p%0vam%§

bet ween apgardtss| inpieSiatt s netbeeresufacmng ap osichiconthe desiredsdngrea sbasmpry Hithot al |y

connected to the boom. an arm.pivotally connecte : AQathe,dirst
portion 6ﬁwﬁﬂémﬁﬁ§?ﬁﬁ§§%%ﬁBWV‘gﬂﬁﬂéé'%%8F%ﬁmgﬁ?mgP§F?8@%§§§99%%?(g gri pper
af fixed Qi LRRRSHIAnENE @fing Reticarcan pasidtially eanfage the thres mgoctaiwthster of
the pipe, a'link plvotallérponnected to %@F riser assgﬂpk% qqu i%ﬂﬁgble SO
as to noweingskdichy eddgiontl: RotrgiEnte BPe R HFERTBEE W OFRE P PP
second p%ﬁﬁ~waﬁéhscasiﬁ§9ecﬁcgﬂrcﬁiﬁﬁo RRVJeNGrNRs 6, Pharatiak byvetpanecidest dopd he
boom and "an opposite en plvpfally connected to the armbetween the ends of
the arm hifffiéing hgperatass esol aghievaBhe dasird 2610 PETIVS2E097 the 3k apRicof 42578 st
portion extending outwardly at an obtuse angle with respect to the second

portion. 3{98%1] The pi pe handling apparatus delivers a pipe to a well head
in the semOOKrREsictsitiRe priblpasadancdsd). B Amkitatao Ndi 25,45 biigrdies Osidienséi ght s.

Once the pipe is connected to other pipe in t qr.i s of
t he pipe? n@ﬁ#%@waﬁﬁﬁwaﬁﬁﬁ3?%?%%@%“@ﬁé%SF%@?&%hﬁﬁﬁ%P§%9§§%§§?§ ggﬁﬁgth t he
pi pe hang)d NgeARBaYi R UsrideSastdhdily SInQEItdopnegtell ppby womehreameivohly pinpectat t he
wel | head, the apparatus springs upwardly and agaé fro tgg rellheadé Thi s
i s due tetamend il thafest prrtieme thdssT feeridy git oy é?u‘B'ia“E)g&' TS TG back
causes Ungy gft%)saatfé%osﬁifereﬁ§§?§xegﬂnﬁﬂﬁbﬁ'f pig lal dtncBR PAMA LY, alitk sianalbause
structural danage to the apparatus, such as cracking and bendi ng. qun t he
rel ease ofnnthiel (pitpaisetaemphi g @hetailtdo thie RAvAYTSFIvE HebpeETrERhef T ipom
appar at us can e a.spri ! : ' gﬁgﬁ% led |0QRe BcBm
creatinggﬁﬂﬁ?€g§§§ﬁ§d§Cgﬁéggggﬁhg%ﬁgﬁg%gg%a 5%? thetggﬁfﬁg%%gﬁﬁcan cause
the pi peatdunbppddes dchediiatomhaedie iichaatictwhnrtsonds of therrematlearisaiyscbht he
pi pe handli ng apparatus decreases when this springback occurs. Thus, there
is a need to avoid the springback and-mi nimze the deflection of the-
apparatus that is caused by the rel ease of the pipe at the well head. These
probl ens al so occur when casing is delivered to the well head by the pipe
handl i ng appar at us.




[0012] Various patents and patent applications relate to apparatus and |
nmet hods for stiffening and inproving the integrity of a pipe handling
system For exanple, U S. Patent Application No. 12/01 daadolobBEh ON
January 14, %Gﬂngfﬁﬂ?ﬁ‘t"he present inventor, discloses a S‘IFL?Z (%diong system
for a pipe handling apparatus in which a boomis pivotally nounted at one
end to a skid and in which an armis interconnected to an opposite end of
the boom The pre-loading system has a tensjioning systemw th one end

af fi xed thas 4 fist poriorenstendime oppersiitas o ARfu snglg B Rt SRS §F°qRE RS Hppl y
tension t armwhen the ar ihoad: ARRLieH ieQedhd fRdioal Pipbeeaar m
opposi te [é)%grﬁkbed?‘r?ekﬁaﬁglmtgélﬁ %r%%%ﬁﬁgé%@s emincludes a f?rstfdgabl e ltzli)ssenbl y
havi ng ong oeagrbtrerdenmsahddeitios.t Gecedrapinnd camegppwsitheeripn® e wadicyd,
mounted, and a second. cabl e. assenbl y .interconne 0 ramndphavi ng
an opposikeERErs é’me?m‘ilfgﬂﬁf‘%n&?a (éle%slg (rﬁ}setpq el"ld& é%gic?%lda S%:Ogﬁilteg asseng{ﬁi es
extend fnomioBRASkES i§ indesmcothe bhpeartelase [RQHR] at theSvellRaticthe apipphiscptiizen No.
11/923-451, frled on Cctober 24 ﬁ_\OO_? Y@?/ t he IpreSﬁEt‘6 inventor. .discloses a
pi pe handbiveglysppavatiien traelkad Thivisavn BiRFeEsr 9 HoTABI'S “BE B EN P i r st

posi tion gad A A0 PRSI L QR sirBssbd BOe PARSRANING apiavisahd sancanasnicedit o t he
boom an ai anl otally connected at one end to the first_ parti,on of the

riser assiembieto drdpexitensichgs owlwarad jerdingr ppp iy rdeass g aticiskBft o a
opposite end of t ar m, SUj. r PRI i t8En Rbndshe: Rldgien a
link pi v&P%%e?m 9\%%56?@%@%@?&%&%%?gg%%fga%ooggcoﬁe% to the ri ser
assenbl y 1@neapi vidiabkey sesas ot te appasirsethasiringbach ceteausedhetiaie befeiered boom

bet ween the first d iti '
R N G i

bet ween tsﬂ%llﬁ%mc&frs.tms,aﬁdﬂé is Thedid Seld thsseinbagk halsniainfizatht dgfertionohthe
extendi ng outwardly at an obtuse angle w.th S esft to the siecogd otrlti on.
[0014] Uafparsvatthaits qapscd By thy 7eigauol ﬂf@é&lﬁé‘a‘h&ﬁfeﬁg 1 THSe ProgEES 119 RN KRR ght
descri bes a ragking,ueG0ARIRMY hPihe Bk hinddAE bffGrGUI pment that provides for
hori zont &f sg[orage of( pi pe lengths on one side of and clear of the dgrrl ck.
This is aoi2pVedbusyameanms! mienpanphesiopoictatep pRmRieAn sneHiofh 1o #HTHEA t he
base of the derrick faor swn - ' vahibealr sphaRg. ApbieaRHiey end
of the ar“??i’%‘r“ﬁéﬂ‘ﬁo’élfe\%é’n&é %‘%@ﬁﬁ%%@{?vgﬁi ca_F posi tion _ip-r?ﬂv\hi ch it can
accept a 1piopeoTe fgn faanmy 1072008by the presenpinpentbredigipres ppredoagingsystm foR2 t he
derrick, and a substantially horizontal portion in. Wwhi - | an

del i ver @1p§ih5@1mgﬁ@aﬁtqsd{m’hﬁéh ég?%‘b’ts pgc’lﬁflggl © etﬁg%tﬁm? %@ﬁlgl‘;g&gf&g%gﬁ& "
associ at edy, W LR ShkRd8% ﬁ?@;g)%si&rhnﬂ@e&s:i’tﬂemoffhb Ioe:-ideding oktem[H20 1 Binsionigy

Pat ent No. 3, 464,507, issued on Septenber 2, #%6{%{: omg. L. ?Agliexalncgleerwi et al .,
t eaches ayspor withbee andedigd isi rearMARE AR PRPOSIFSPE AR CPRPULSISP BHICIPREY (H¥S™ a nast
pi vot al | unt e 6{5'%{};%, 1,81 RELEWES Bn Snd @ @lci R BEpdsTi@RS Revint. Thesdnbioningt 0 a
desired o{sﬁ??riﬁbﬁg% e \sélﬁ?lg dir%’i%l ling operati onsgpwhi ch may be at _ar}% angl e
Up to Verjsteaincluddse fimasibldrasniplihdeiss prsyeng intareapasqiedo e aRERC SRPRMEE Phcl udes
a bl ock novabl e up and down the nmst . ¥ A QR 106106 abb B0 sif-ay ed
fromt herHE)‘F YEPTHY Bt (,skcoggl%aﬁbpec&?%&b#(%g&%gﬁe?%ss%t 0 a léllr%avw%r% k. A power
dri |l drigegai soGaed.i B Byt ahiheectidavbl assgmblicekiendfion lopnasitorids of el pi pe

is carried by an_arm sw ngab| t | at| t [ wer
tongs, sl§Q3]USnkrigrtirpr ?ﬂH§§?§?§4§ﬂ8%§f?§§&§8f%¢§ﬂ?b?ﬁ§%F%§£?Rgﬁgﬂof t he
mast and jadapk Egg%%aﬁ%g apbafbidskilat RisR®oex bR hevatidiough a firoposticand e
bushi ng connect to a power drive whereby the drill %%Ee |5 ext ended in
the di r eetécond pdsitionen test essereb!pEvVefrily JoBEectddop PEPoRR-gn 2PRPERE NG S 633, 771,

I ssued on J anuary. Akt p 4R of Be Y00 3B ar@texBhding dinseldBs@s-abmappaAs@t us for
novi ng dPPy ¥ pi pe |n{8 and out of an oi'l well derrick. A stand of p eis
gri pped bjfixad st 4 ospghiecdadwhithetum suipbiedbaginpingoditaienad hsmipe d Yl pivy 'ah‘go m

The boom swi ngs the strongback over the rotary table thereby vertically
aligning the pipe stand with the drill-4string. Wen both adding pipe to and
renmoving pipe fromthe drill string, all vertical novenent of the pipe is
acconpl i shed by the el evator suspended fromthe traveling block. [0017]

U S. Patent No. 3,860,122, issued on January 14, 1975 to L.C Cenopsek,
descri bes an _



WO 2010/ 062610PCT/ U82009/ 062240 apparatus for transferring a tubul ar
menber, such as a pipe, froma storage area to an oil well drilling

pl atform The ‘positioning apparatus includes a pipe pogj ;U%E‘ﬁg“’&%!nt ed on a
pl at f or m f oWINA4861 he pipe to a rel ease position whereby the pipe can be
rel eased to be lowered to a subnerged position. A |loader is operably
attached or associated with the platformand a positioner in order to nove
the pipe froma stored position to a transfer position in which t-.g(?e ipe is
tr ansf er p@ghetiad fohie: fresistantiyeand piietblses i foopeie relpdieie 8 mevemwe Pt e ch a

pi pe track pivotally mounted.ther 140 pi.pe. ¢l i ] are
adapt ed PeFvEeRiBy @rét a}&/d iﬁ"‘fﬂﬁi pP%‘H%rfSh%ngg Iéa%pt}aglél%ta?g% d?@%ﬁ%ﬁgﬁt i(/ﬁi%l‘\é/vgébgﬁg by a
hydr aul i G, DEVRHosiB ERBN GaTlyes thy AT bemeech ard earls diehamemn Te isceasswdly 1968118t on i n
which pipe is noved into the clanp a ser | i es“aghd s%c%:el rgljtiglgse position in
whi ch t heoippextpugtinesmigadiy 2trag 0w USSR BT RGP UEE i on. [0018]

U S. Pat ‘gdbtmf"ﬁ:s. B 063977 b5 UakaQn APell aBeT963 %o R1 Mnighn dddoibed agckingt al .
shows a pip and?i ng apparatus for an oil well illing.derrick. An inner

, drill
end of thecizodm fos eaihvoting sapipmeppBrPEY IR 1 BRI Heaes LARE FEPEBRES of a

well. A ¢l agg%n%gﬁl%;?%f%eidﬁ%i%v?ﬁi@lisl MhEORNGCHeths P 2 ih@poitex wand iopivitae boom

on an axi§° t ori zontal axi's at one end, The clanping means

al | ows t hevakd e beraf ok duinek drisvingphqyemer 8 wivaricediasss ThhiysBHPEEe £/ out er
end of the boomis raised, or lowered . . ' , Adr W th
ge%‘«l@%ar(s ﬁ%{:f{ll IllyaYegtéc pé)ﬁglg? 1rf%vl!u!:k{11? ﬁéensagfegggl?ﬁé 1@&@&0@% ey

the trav&or ower s ors and at the other
end to t hgibRABINSA aditiéminfassrik oudd stheaisly. hofig@idportibiSn whighdka RGN

4,172,684, i ssued on Cctober 30, 1979 to C, ..Jenkin S -level
pi pe handtiiviege ripparest 9sOTRARCRIH FERS ISRS TR a&%u%%”?cll%égrm%% Yé%f%%g{e%&\%é Ioilg

derrick. si-g?gffﬁpgé{i% us includes a support that is rockable on an axis

per pendi cular to the

e centerline of a well bei ng driél d. g)ne_qnd f an arm
i's pivot #01§] HuBtted Non3.fefed0Juippet o2 SFRtARPeA%1 199T 104h -\fg?’?& ?8‘%@&‘218%& erline
of the well . The o ' frt S sidh § 4 885t BivhRily mednt&h@ee sokeid ng
| ateral | Porbaﬁi’la‘?ﬁf’tﬁalf%)ﬁ%g%}}&r% g“{%\%ﬂggﬁg%g%%ﬁ?ﬂ acgiifa Esr’g a\/\slégwf r O}Enmt he aim The free

end of t Bewasda rediningerasspun gositonas ddesinel raaidipn i thsite Helling prerationt whiFk MY and

the arm support can be rocked to ,SW t - al: [; ] 2 Mosk

Pat ent NB° at&?ﬁ%,?eé’@é? V‘?rg%aigéﬁ‘egha’sgle%F‘gg%sef?&f?,vgﬂi@&%%h%gﬁ&# 1@\1’&%% s, “shows

sel - centgLigidys ARUBwANK: Bast thangh eperatiom dfoables wdviell Fomghaipaling bisck ame

clanps of the transfer aimare resiliently mounted to the tr. m SO

as to previddldck pileys &Taw?‘ﬁ?%n%ﬁf’wﬁrfér#%@wf I%?%rs‘edabﬁfoth? %aevre{é%ﬁé(f% aﬁ{cl anped

down ol gLt Ak AePRictdd bAM! @fFkiSmbBehbmeantistieng hydeautii Povangs ar e
or na

provi ded Ing up and breaking out threaded cqnnections, of bul ars.
WO 2010/ %zﬁmaﬁﬂw@wﬂm@pmgzww tie lopigy %ﬁ%ﬁ?%wﬁf,aﬂ@%‘%ﬂ%%%" “&%ued on

Gctober 4, 1983 1.0 dﬁhé&th)%% tdin ahﬁ%ﬁ@ﬁn@céﬂn@ét@:ﬂg a%@@@*@{ﬁ/b‘ﬁfhér&tg tAodrinhol e

t ubul ar s* “hPEe PG Ag™ appar at us 1 ncl udes two rotatably mounted clanps
whi ch ar gipk teatcaliden betdiveeion af gk deletobaditigdposi tion so as to facilitate the

| oadi ng and _unl oadi ng, i hori zont i ti W‘ftﬁsl canir akenesid i on,
in whi chmé?l@lIéﬁp%ﬁent‘g\?u?’g{iﬂﬁsl’ gflfeér?%&glvﬁaﬁﬁﬁf fllbe FilTi n%'eaxi s’ vvhcen t he boom
i's in thg, Meklifsaho@masddi @ik indnnauvieiat bit walf dersik. | & stsetpiofsingirbt B t i s
provided to automatically rotate the cl s into. the side:]l ' ition
whenever sttangbasbafHch & P}!)YC\%WQ’ETQW‘?W og° ﬁ‘g\&%gg?oén‘t Grar S‘Rﬁ%%s?]tml Sgrﬁg%qg(n&t e
clanp. | ' Inb o verti Ay St ATREE: Sipdsthar witisthakiig ety wivhin Bots addty pl at e
nount ed @ﬁtr@fﬁ%t%%%m te%n‘ﬁer eve%t a cl ,arr%ed t ubul ar frorp sl i‘;Ppi ng fr10ﬂ1dt he
cl anps. pipe to and removing pipe from the drill string, all vertical movement o the pipe 18 accomphshe

by the elevator suspended from the traveling block.

[0017] U.S. Patent No. 3,860,122, issued on January 14, 1975 to L.C. Cernosek, describes an

5.



[0022] U.S. Patent No. 4,492,501 provides a platform positioning systemfor
a drilling operation which includes a support structure and a transfer arm
pivotally connected to the support structure to rotate gt axis.
Thi s pl at f or'® pUYPEF8ni ng system i ncl udes a pl atform whi ¢ Hsltzgtﬁfr{))fi&%ofal |y
connected to the support structure to rotate about a second axis, and a rod
whi ch is nounted between the transfer aimand the platform The position of
the armand platformaxes and the length of the rod are selected s_ﬁ_ch t hat
the transhpiratas for teanblomiag i odllaymemickrSHBGH 8 BPPAVEINYA YeRacseeaio PEliE et o t he

rai sed position by nmeans of the.r : I Viesh P ndobi@er ai sed
posi ti on.p?afﬁ?émt T]é%éoglﬁ'?mgg ?ﬁpgr&Px gﬁrﬁc& gﬁqlé%ﬁg{og%%ggio\%{ﬁ% Towers the
A s S R e
June 17, PRISER th ORI iFehPRRY aﬁ%ﬁégﬁfﬁfiﬁggwgg%ﬁg%@a is ?%? ﬁang??r@\lg drill
pi pes an i QGioalii RN foh Bdnast pdadloasn whithshespist iemuaifdrods @edri | |
pi pe to gg%noq% i%aig(?lﬁy go_nr?gctled and di SE():onnect ed to a dril]l stri.tEg. En a
hol e bei mysideic| %pmﬁ@ﬁﬂaﬁ?eéaﬁw@@é%é@wg gk gyt dn‘alfl?;fig’éf‘i%‘% Bhd of

e carrier a cHRES APERnHROTRe #dcR s piyotély movable
hydr aul i Cczwpy@%eagpgsﬁyalﬁé’k%rgg'ép%aéa%ég. neaI?fjt hggupperlﬁgﬁd IS p_noeugar?i_cal |y
oper at ed tiyn hyéspiansect methamshyd g imicchapisartatyesh 2 FRIEHOHENRBTERIIPBIR k

0024] U.S. Patept No. 4 822 230 | 0D, ADKi - «Shakt edal ,
{eaches APHFLBIRTRITHY SRba A 18 R O e R e B e

oper at i ong s sPhlekded pogaesm. ar e mani pul ated between substantially hori zontal

and vertical positions. Th paratus. is u i th.a.top I 1.L1ing
v oo wbem P Pepatip uas thr i ctinibet PETPH hov i theds Sppt
appar at u%aabl&ﬂn%- lﬁﬁ&ué £Sitah ONSRAGKIIAL @MHeEle dsiinhdt oad siTRSboom: ihpivelaliymippratad pul at e
pi pes. The strongback is rotatably connected to tfle

: VIO

2010/ 062650 RET{LTEERG00/f0BTE 4074 o flagping Tarans Kevglally PemRgetesy feguterpd of
strongback .moves up. .or ), M iz b8 a0 b dieRBd. OBMI G HRACRIoWR ik fieS
attached ' eobotoﬁleons#%&l%% rga{ge\{k%tt_)é\d' %Dgwé%t atabie about a sé}gtc%nd.aaxi s. [0025] U.S.
Pat ent Naend & (B30 to iss Sigecrosrhdiym3e the poggendef Hheibpemisiaised Glowersy gvi des a
pi pe novi ng. appar atus and t hod. f or [aloh [ ' @ at th

Por T 2ot Ao iscomroh iy A e ga) e BB 8 G288 BlerbhOBelhBrdacne |
bore. TheupRGHIh eeibbsh delesopaRanmmaheatse bet ween a | owered position and a

rai sed position by a hydraulic ram _A str C i ps. the pipe hol ds

t he same [MHOI M-Stftl?éﬁﬂbN%é’=Ji7§’6%|‘Sts‘i‘eg§PPﬁtog%éﬁ’&gg%@g:: %F’esgcfvfseatﬂ ,Dgralgﬂes Pgul ic

ram on ”?xgncﬁitng 9@9%%%%&& Gk LabESh hhas@ Y ah GMREH BEgritih ertpiap@ranis indisieng ont o
g suspéende

the stri in the well bore and the additional . pi r. casing
joi nt is stjpogdced rodrable poan poOElendicdar tpHiecaRtege off V?%@’,eg‘@fgﬁgcg J35 <8

November 24, 1987 H.l. ' ' £ RrindReietino st thgwal. trhansf er
arm f or t"ﬁ@“%\?senﬁ‘éoﬁatuyg?dﬁg%?F?mgg%ébg%%%x%ﬂ%ﬁastt and a transfer armis

mount ed abpdité e thexits cadpseirtof sitves I ateratioensnive pPiearrel MESHIT BEne

position near ground ]| evel | ,an_upper I ' b d it BB eiast . A
react i on 28y ﬁ?mgﬁéﬁ%rlL}}egre’F F@ogt%aﬁgﬁggsﬁfét%%@%ﬁg F’?Fl\rllﬂéé‘?r%st and spaced
from t he 4 8 brndtipSort Anfbie¥Eted RRGHE thd an lsrafiy.vot abl y nounted to the
transfer armat a second axis

spaced fromthe tir axi s, . LI st
si ngl e stege] &5.i Pt Vg ﬂ)ﬁ%é%bl‘i?“%%t%ﬂteﬁ’?“oi% gér% {éoét%g%ﬂ}lgt%‘k&gnd of
the link gnd at; 1888 49 [QIrIanEhRinarThe cAnpecOndrsistgie st age
hydr aul i églgg‘i“?e%‘é‘%@% pi \}Ioat ably m;runt ec?%al?ﬁpn,e end to the c}i st al endd of the
|ink and ratiichiyemotntealrio gredrangfen dva sp enlOmrORielBRiRd 2xia} BEvepIen{ P& HRISAPY No.
4,759, 414, i ssued on Jul GoPuioflakib] 8le-c i @¥io Bl ohd drng
machi ne %G@HOF%%F%H%C*;&&%J‘%% ﬁu}}%%Bg%Jg%&t Fltl?ctédres sl%i d W%I ch de1f ion%s t wo
spaced- apaftdepas alakink us kidibreaideens thapdedecophegtifrsroffubiees. pl at f or m supports a
dr awwor ks nounted on a drawworks skid and a pi pe boomis nounted on a pipe

boom skid sized to fit between the ski-é- runners of the drilling
substructure skid. The drilling substructure skid supports four |egs which,
in turn, support a drilling platformon which is nounted a | ower nast

section. The pi pe boom skid nmounts a pi pe boomas well as a boomlinkage, a
notor, and a hydraulic punp adapted to power the pipe boomlinkage.
Mechani cal position | ocks hold the upper skid in relative position over the
| ower skid.




[0028] U.S. Patent No. 5,458,454, issued on Cctober 17, 1995 to R S

Sor okan, describes a pipe handling nmethod which is used to nove tubul ars
used froma horizontal position on a pipe rack adjacent ore to a
vertical posYQ?3H8/er the well center. This nethod utf?#@%gwgh%gg and WD
2010/ 062610PCT/ US2009/ 062240 forearm assenblies and a gri pper head for
attachnent to the tubular. The path of the tubular being noved is close to
t he conventional path of the tubular utilizin nown cabl e transfe

Kk _
t echni quem23pUES Phiontalld. o4 EEBsissued op KEtQbes 7 9%}’5 30 C-AhWaliyHeachss a\}-lfgi%r of

the drill rig. US P t . No. : | I ¥
carryi ng amgfﬁér ﬁ%wgfge%?uiﬁ‘ ST}gszgaﬁlglﬁtg %ﬁiﬁ@gg Ztg]g%{?%% 5?% %@%fc@%gi ent
No. 6, 609hR%3re roGEHR GeBReALGiSbadis pRHIOS s¢ o thifANlfate bayoading anhedoadingitpe
handl i ng system for an offshore structure. The. pipe h. Li.ng:
t ransf e?§he¥}1‘i€2‘1§1%%§1t‘|"f“c?ﬁflﬁcq?g?lipfﬂh?%fn%f%‘ea 01%685%13%{:%% & %l‘gltﬂﬁ%lg%@l[ql% f1 oor
to a verticalnRiierlont isQf HevekicaPposhrek Aar eaomhtid heirdiic|sbqihdgy ciwbigrie t he
drill string is made up for |owering downh I?. The canti) evergq(’je drill floor
is utilizeuidsi thawereatispierotnas Flﬁ@r’%v&‘éﬁﬁg‘%’ %eding FOTURPV YT BF RSB dte.
[0030] U5, clg%&iﬁ%tdo%@.?olg tubQRr ﬁ(;sﬂionkcﬁﬁlﬂl%dclﬁﬁb.“ﬁﬁﬁ@p@sﬁion,&@@éiaﬁlpe(ﬁbﬂmﬁﬁm et

u

al ., deséribes a tu ar transfer system for noving pipe between

subst ant ixAgnetiotth 208 @iplaposdtniedrondie hoga te AraNantie chmped BB RM EIRINSTer t i cal
position at .the rig floor entry. Bundles of individual tubulars are noved
to a pr olESE M ea where a stand make- up/ br eak- out machi ne makes up the
tubul ar $ganps.S. Fhen: Nack omsoraediides aalatfgns pasidoréteatysiert ier aghilifeectphen and

makes up the connection to the correct torqu The j hen
t r ansf er P& iRcHHEL %P%@ﬁ?ﬂ%fe%‘fﬁaﬁ%‘ﬁéhﬁ%‘%gaé O%Ilrcgtg(.%%% etasgl %ﬁ%@g c|;/£Jlel.‘%F$:)ved

i nto posidi@bnRY&hird Bes PintkptatRrarpatibing gtehemeinidie mibndshickhiepisoaihds ar e
clanped to the trolley and the trolley is nmoved fro , ubstantibatlwlg
P 5 ¥ I oor

hor i zont abnmpdss to fhsAurPETt ATUstERIP ARIHF BoRA SPeRdiadial SRR R (YU RO HFE
entry. ANVertldg nntlawqiﬁg@%ﬂgﬂgrh%sﬁﬁ&%ﬂﬁ%faﬁ& E&a&&ﬁl Kb Shd 10nder the

. ;3 _
travel i ng equi pnent. travel i ng equi pnent nakes ug{ t he stand connection
and the sddanckelested siah ihat tbe tinefehaimeutonROedly 2yl Bogpssivelyiraisgs theglafpyn Hine

i ssued on . Aygust 24, 2004.to her. Aethod for
transferFﬁlﬁggﬁtﬁ’é‘%yﬁleﬁsﬁgm%w&%ﬁﬁgﬁﬁﬁaseg %%toﬁl%%%ﬁ%pgﬁg?%g'ﬂ}kg?ﬁf into a

first pogibin@ftaBnshdtphepeskivdly iongrsulpydatibing t¢ taduvaralposippery meooeidbqredit i on.
10032] It is an object of the esent invention to provide a system and
met hod f 8¢ 'BREVERT PR A LBV HigEEt ™ of a pi pe handling apparatus when

del i veri ﬂﬁ;z@i BhRSdnONG 4wk b adudiQR3Be 1171 1986 ENeHnakret abpeeidec appreatpy esent

invention to provide a systemand nethod for stiffenin i Jandl i ng
appar at u$ortivatingriliil ppyend pid MABFRICBIY l@éiqs*bffﬂifisi %LI‘S f”%“ff’g] E?q]é’g's Fﬁ“@ PHRI® to
move the, pi pe from.a nakizont@lndch ek alill Mink ® ALHERhLALICOE ANingle] AN,
receptacle is formed at the lower end of the carrier that has hydraulically-operated doors secured by
a hydraulically-operated lock. A gate near the upper end is pneumatically operated in response to
the hydraulic operation of the receptacle lock.
[0024] U.S. Patent No. 4,822,230, issued on April 18, 1989 to P. Slettedal, teaches a pipe handling
apparatus which is adapted for automated drilling operations, Drill pipes are manipulated between
substantially horizontal and vertical positions. The apparatus is used with a top mounted drilling
device which is rotatable about a substantially horizontal axis. The apparatus utilizes a strongback

provided with clamps to hold and manipulate pipes. The strongback is rotatably connected to the
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100341 It is another object of the present invention to provide a systeh1
and method for stiffening .a pipe handling apparatus that operates within a

si ngl e degree of freedom so as to move the pi pe WO
2010/ 062610P¥P2UEPHEY 062240 wi t hout adj ustments bet weeh Phe Colponent s.
10035] It is still another object of the present invention to prOV|de a

system and nmethod for stiffening a pipe handling apparatus that utilizes an
existing derrick. [0036] It is another object of the present invention to
provi de aawaxlem twthhllmtdhwo@b fThe stepniaclemorRs Ul opiqyd i drifepelsss- 4t et hat

prevents dannges, ol hSGRIRINSR! fubld B8Pl Redand! | ng apparatus. [0037]

It is andFWé? resent i1nvention to provide a system and
met hod f ooz ifs. enem®load, sn4pf@4hmdd omiyfaah aPef  Sritthia tt 4br WY WSS PHicARNENY S

oo oLk, BLPS AP, L1A SBRSLAL5 SoH Bl i AR o gt e

stiffeni n&rﬁc:'ﬁﬁ;%os%ﬂ 'o%éf@l& \Qél?@ér@r TR eas R 1ﬁd§1ud1d@ atHoemdedvable ibytvaeda iowered

installation o {Plpe and casi ng.
position and a raised posmon by a hydraulic ram. A strongback grips the pipe and holds the same
until the pipe is vertically positioned. Thereafter, a hydraulic ram on the strongback is actuated
thereby lowering the pipe or casing onto the string suspended in the well bore and the additional pipe
or casing joint is threaded thereto. _
[0026] U.S. Patent No. 4,708,581 issued on November 24, 1987 H.L. Adair, provides a method for
positioning a transfer arm for the movement of drili pipe. A drilling mast and a transfer arm is
mounted at a first axis adjacent the mast to move between a lowered position near ground levef and
an upper position aligned with the mast. A reaction point anchor is fixed with respect to the drilling
mast and spaced from the first axis. A fixed length link is pivotably mounted to the transfer arm at
a second axis, spaced from the first axis, and a first single stage cylinder is pivotably mounted at one
end to the distal end of the link and at the other end to the transfer arm. A second single stage
hydraulic cylinder is pivotably mounted at one end to the distal end of the link and at the other end
{o the reaction point.
[0627] U.S. Patent No. 4,759,414, issued on July 26, 1988 to C.A. Willis, provides a drilling
machine which imcludes a drilling superstructure skid which defines two spaced-apart parallel skid
runners and a platform. The platform supports a drawworks mounted on a drawworks skid and a
pipe boom is mounted on & pipe boom skid sized to fit between the skid runners of the drilling

 subsiructure skid. The drilling substructure skid supports four legs which, in turn, support a driliing

platform on which is mounted a lower mast section. The pipe boom skid mounts a pipe boom as
well as a boom linkage, a motor, and a hydraulic pump adapted to power the pipe boom linkage.
Mechanical position locks hold the upper skid in refative position over the lower skid.
[0028] U.S. Patent No. 5,458,454, issued on October 17, 1995 to R.S. Sorokan, describes a pipe
handling method which is used to move tubulars used from a horizontal position on a pipe rack

adjacent the well bore to a vertical position over the well center. This method utilizes bicep and

8-



[0039] It is another object of the present invention to provide a system
and nethod for stiffening a pipe handling apparatus that increases the
structural stiffness of the system [0040] These and ot j and
advant ages oYO ¥H¥093%8sent invention will becone appar eﬁT&gJ&%&?g’adi ng of
the attached specification and appended cl ai ns. BRI EF SUMVARY OF THE

| NVENTI ON [ 0041] The present invention is a systemfor installing a pipe

conprising a pipe handling apparatus having a first position and % second
POSi t i 0N, fordarthemseinbkictrd i ggprzer Mad dowtedirstigh tharpiuere Ree Rt thednenlsnpgne

apparatus deljver $ figg\%?ciogeeé&i Snaft %Jﬁi th@tﬁglﬁar L@iﬂgmg kﬁ&ﬂg&[ﬁle %ﬁ@é&&hﬁi@u&s Re

wi ndow of "YVREISEEP gatler recelves a portion of the pipe handling
appar at us,s Whelwizbespiope: dnthor fgoshpar @tlus df she driltige &8dtwiradt Posi3205R7

0042] The pi pe handling apparatus co i bc i M0ial |y novabl e
Let we]en aleﬂfci%bgstaﬂﬁ&air%t?sofg r %E‘g‘nﬁ Ogtéﬁ%ﬁﬂgg%%ﬁlgb}ﬁ%tengﬁlrgéé\?gré’é;asg's e)r/rbl y pivotally
connect egodnzg tRep RAORY,. 630 37 IMshidd bh G uaRt BNRN(PityBIvVelF| Paycomhestpid htwilinhe
| ever asse l y and extendi ng outwardly theref rom V\/gen tge bgomis,in the
second pogiti nan fsborastpeiupp dhe piaae ey tey iy I AH BNRS ﬁoﬁbaq'@ﬁamgaflp?ﬁe arm
for gripping.a di aneten Qf: he cRicP&rickionNeadabakiese o af dillIbE Wiie 0E t he
€

arm when Hoom'i's 1n the second position. [0043] The derrick has. a

pl ur al i t vriktrig istcidemporierdnieg downtieks. Jheipatiogred Arik foqicy wiliard wehberes
arranged so_as to formthe }\# ?(govgg C‘g_he plurality of structural menbers form

an i nver &INE SFEPESC AW RAOW hAas

S a top and a bottom The header is
nmount ed 2@“3@%@ Pk NoOf) 7054 18 hiesued ovdidfarch TREO0Y\® Simpson et al., describes a tubular
20107062 tr]a:gspfccr-l;{ysLtjesﬁzi %())rgzggv%zgzége between a substantial horizontal position on the catwalk and a
substantially vertical position at the rig floor entry. Bundles of individual tubulars are moved to a

proceés area where a stand make-up/break-out machine makes up the tubular stands. The bucking
machine aligns and stabs the connections and makes up the connection 1o the correct torque. The
tubular stand is then transferred from the machine to a stand storage area. A frolley is moved into
position over the pick-up area to retrieve the stands. The stands are clamped to the trolley and the
trolley is moved from a substantially horizontal position to a substantially vertical position at the rig
floor entry. A vertical pipe-racking machine transfers the stands to the traveling equipment. The
traveling equipment makes up the stand connection and the stand is run into the hole.

10031] U.S. Patent No. 6,779,614, issued on August 24, 2004 to M.S. Oser, shows another system
and method for transferring pipe. A pipe shﬁttle is used for moving a pipe joint into a first position
and then lifting upwardly toward an upper second position.

[0032] It is an object of the present invention to provide a system and method for preventing the
springback of a pipe handling apparatus when delivering a pipe to a wellhead.

10033] It is another object of the present invention to provide a system and method for stiffening a
pipe handling apparatus that minimizes the amount of calibration required in order to move the pipe
from a horizontal orientation to a vertical orientation.

[0634] 1t is another object of the present invention to provide a system and method for siiffening a

pipe handling apparatus that operates within a single degree of freedom so as to move the pipe
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header is nmounted to the plurality of structural nenbers so as to extend in
a generally horizontal orientation or in generally parallel relation to the
fl oor of the derrick. [0044] The header has an outside A an
i nsi de surf a¥8201PRE28ut si de surface is formed so as to 2&@%@%{/@%{% Wit hin
the wi ndow of the derrick. The inside surface is forned so as to suitably
receive the arm The inside surface resists an upward notion of the arm
The inside surface of the header exerts a vertical force on the arm The

i nsi de suwitiaaeadeshatsbetvesn thewapponsnisi on of the arm The inside surface of
the header exerts. a horizont f : Ne 204D TRBIHERGE FenklRS @
body. Them?ftﬁh?}‘ iga}é&ﬁ%gléecgH%h%rg{egﬁgﬁﬁgﬁtgﬁlpg%@e%h% heéld ang | eg arg%

i nt egr al | ypihOnmBNhg appRatiemd titizevau etiethg derdidke Wi ndow so as to resist an

upward notion of the arm when the pipe handli. a r 1S el 0 ded econd
posi ti on.[063 Tjisgnather ahige of Wﬂ%gﬁf’g ?rﬁgg%’“é%g@%fa%{i ﬁ%thg%ié§§§ 16?{%2@'%69 i's
mount ed Lg{ig;éﬁh‘ﬁdi‘(ﬂg%‘ﬂﬁé&htﬁ%@@r&v@ntﬁ @shfpts 6F (Bé demmysntymithaqripafandiing sapamtwhen t he
“pi pe han ng apparatus is in the second positjon. The od}{\;ngas tﬁf shape

sui t abl e P8¥7] iburnethey opisctioh BevFsed VAR IS PTYHISE SYET™ ?Iﬁigé?t g THhE™&F m
therein. The head r ' BlolEnsRir BR i agidti RRRE adusgibys i N
t he seconadplg%g%nt% ﬁ%%a.%ﬁ%t‘gqﬁ%t ?E?S%Eeig?/%ws@t rﬁle arsm V\hglr’}:)at he Igig%pg handl i ng

appar at uswing. i n the second position. [0046] The present invention is a

met hod of ing a,pipe fraoma hori i ' fod Bskiabliad dan in a
verti cal 'qu%lﬁtt‘g?“iowr&ﬁ?{a‘)f SPhod ?nhéﬁ%ggésprtg ﬁ;‘g@s e%%g%l%géelx% endilng ngé boom
over the Rgkicenaak hitcasibetietidivge aslioktalidiat ofpipppefics cafng. posi ti oned

adj acent to the horizontally-oriented pipe r,ipping .the . ‘FFoni
or | zont APVP) e vt opF et b PEChE gPPp BEr oL F BTN CREDE5 Tslgr ol y

such that i%él%n&iir%% bitaIOMEdn@0GH R dhclubi] oirpits8dT thenyeemor of the boom and
until the IpeIs ipn a vertical orientation, and recei E&)?C%H%Iagorti en of the

am in a [ReiBrsmadithstotivrisangidaaiietsiol PeREespit iRy gV PUFTETIRS | xed

to an ar mlﬁ%du\é?t%]éﬂ%’%&?ﬁgg%%@gﬁb afd h¥edeaes@ebl y. The lever assenbly is

q
pi vot al | y* om The nethod further includes the steps of
movi ng the arm and t he gr BppEh SUMMARY O HE IWHESTERY t he wi ndow of t he

derrick, delivering the pipe to a A , ' verti | jgon,
el easi nd 0 Bt pEar menBlEr AR e PRR pleP B HE R P Rin PR BB
an upvar 4,0k i Gst @bsifidteandiangediint Boditken, heantiek haeingls weslbs timneehavistdéaaips
nmotion of the armw th the header. T’P t hod aldso i neliudes f ol W pg an
out si de JunrdlimgappiralithdeNEEddiPss HY© Eeagﬁﬁ%bflii" f, PO i 878 RSy og1 t he

derrick, £ AGeaRadenflclSesSUsdBGEoOhe D@ heddgrppBaaswhen tuiptraiilaydingcei ve
t he portidct?ﬁl}[(ﬁ'oic ri?'ﬁe aétrern Candsa!.jrr%unti ng tEe header in the w ndow of the

derrick. aph¥Eet20is @ 16 GLEPEFHIOS2009/ 062240 BRI EF DESCRI PTI ON OF THE DRAW NGS
[0047] FI IS g LdQis¥d £ SNRVHRGy hbabRIeEBRR dist fGition

appar at us‘%ﬁ%%%lp%igaﬁl?ié%p?%%ﬁe nt%e}éschi ngs glf t%ye preferred enbodi nent of
the present aissioatboiion, b 08EB sseRIbGURFoRIl sormeepdit the eapat, d BN DYHIEIISHOWI ng

el vt | ooy ERISABRE: Fks PR R e PR e ey e e po e, Pt
posi ti on ({omaES $dIRios ea@NdrPS héaR affixed to an opposite end of the arm for gripping 2
diameter of the pipe. The header receives a portion of the arm when the boom is 1n the second
positton.
[0043] The derrick has a plurality of structural members. The plurality of structural members
arranged so as to form the window. The plurality of structural members form an inverted V-shape.

The window has a top and a bottom. The header is mounted adjacent the top of the window. The
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[0050] FIGURE 4 is a side elevation view of the pipe handling apparatus
showi ng the pipe handlin.g apparatus as noving the pipe further to the
second position. [0051] FIGURE 5 is a side el evational yi hig the

pi pe handl i 'ﬁ@%{’bﬁﬁ&?‘%{f’us inits second position in whi chﬁGtTﬁ)gZ(%lpgégb@xt ends in
a vertical orientation. [0052] FIGURE 6 is an illustration of the gripper
assenbly as vertically translating the pipe. [0053] FIGURE 7 is a side

el evational view of a first alternative enbodi nent of the gripper. assenbly
of the piipelchamciuhid tahpatstigso! sroaga] nEPHURE 4 19 %Xfandsmaée’%' i‘%"ﬁ%ﬁ vi ew

showi ng a second alternativ ' t kpper assenbly pipe

handl i ng Oé}B‘ﬁ%ffO&toﬁg{gePﬁg@@ar@F%gi%% %&Eic%@gg?{gvat i onal view showing a
third f" t[@?gg%e\é%a%%% B?;gitie sngfad:erwd g igpipefur&ss _é‘hbb?iSl@ﬁ_f suﬁh@gﬁogéedrﬁa Al | ng
apparatus. [ | ( S Si el.evat : preferre
enbodi mere s@RblyHE vy té%w&do’fvﬁ’g\?%r%g At ep:lref\/lesrll%l %’%@&V\ﬁsﬁrﬁl\gﬁg pi pgsuhan%ll i ng
appar at Us,Jol o fhefakih Sthe PRRletsi@ite rdsQQ%K LipFrarGudEod 4f hhaws Taeisife seévoti bnal
view of t

: ?'_e preferred embodi ment of the sysiem af the present invention,
Wi U Che tpipecianel g Bppandr s PSECORG ORI O POORAT T GO 12
he pr esait TG e b P s R B O B e e o e YT
[0045] The header has a body. The body has a head and at least one leg. The ead and leg are
integrally formed. The head is mounted the window so as to Tesist an upward motion of the arm
when the pipe handling apparatus is in the second position. The leg extends downwardly from the
head of the body. The leg is mounted in the window so as to resist a sideways motion of the arm
When the pipe handling apparatus is in the second position. The body has a shape suitable for
mounting in the window and suitable for receiving the arm therein. The head receives the arm when

the pipe handling apparatus is in the second position. The leg receives the arm when the pipe
handling apparatus is in the second position.

[0046] The present invention is a method of moving a pipe from a horizontal orientation for
installation in a vertical orientation. The method includes the steps of extending a boom over the
horizontally-oriented pipe such that grippers are positioned adjacent to the horizentally-oriented
pipe, gripping the horizontally-oriented pipe with the grippers, pivoting the boom upwardly such
that the pipe is moved angularly through an interior of the boom and until the pipe is in a vertical
orientation, and receiving & portion of the arm in a header mounted in a window of a derrick. The
grippers are affixed to an arm pivotaily connected to a lever assembly. The lever assembly is
pivotally mounted to the boom. The method further includes the steps of moving the arm and the
grippers and the pipe' through the window of the derrick, delivering the pipe to a well head in the
vertical orientation, releasing the pipe at the well head in the vertical orientation, resisting an upward
motion of the arm with the header, and resisting a sideways motion of the arm with the header. The
method also includes forming an outside surface of the header so as to suitably fit in the window of

the derrick, forming an inside surface of the header so as to suitably receive the portion of the arm,

and mounting the header in the window of the derrick.
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[ 0059] Referring to FIGURE 1, there is shown the pipe handling apparatus 10
in accordance with the systemof the present invention. The pi pe handling
apparatus 10 is nounted on a skid 12 that is supported g Bﬁp 14 of a
vehicl e, suchO3¥o8626¥uck. The pi pe handling apparatus 10°in parfl cul ar

i ncludes a boom 16 that is pivotally novable between a first position and a
second position. In FIGURE 1, an internediate position of the pipe handling
apparatus 10 is particularly WO 2010/ 062610PCT/ US2009/ 062240 shown. In
this position, the pipe B&IEEDEWR@TE@?&TTHE%WSU on prior to

installati

connect ed(’g‘g] ? @l%%bmafgfe ef&?ﬁg%?mw 0‘9}4 Ehe%?;?e EH i%gﬁﬁpatat%uesgﬁ %(cg&g!rllﬁ%r‘%thof t he

l'ever aS&ﬁ@E&dYu@@oﬂﬂ@Q&fe’h@dEx’ﬁ&)dh@@xlﬂbﬂiﬁepn%segt mppntmg rreans 26 is fixedly

connected to an opposite end of the ar e the ever ) y 22.

The gri ppPod$ ﬁ%ﬂﬁggéﬁ 2iside Fkﬁ&eé@n%‘f%’cigﬂ“%g éﬁ@%g‘ﬁﬁ%é‘g PPIpEAt ffgt Pigmnk 34

has one 3@ Fﬂfﬁh‘@ik % a“sﬂf&@%@&t%aﬁ&déﬁ@wﬁlﬁm ph [aRE irdRpRRREShéengi the

pi votally connected to the end of the | ever assenbly 22 opposite the arm

24. A br doe pestipstopriddhatergndegsii@et ed to the boom 16 and al so pivotally

connect e HaasholieiRaddlia8 of
qﬂ%ahé@@ﬁég 8? 9 IIE::WEXD &f tl’l@;y ?5 hAAdR Yra@ds Rei 8

gri ppi ng e present invention, the boom 16 is a
struct uradppirﬁtammkngiﬁep;ipe ﬁJtr@@r te the seronepdselras- and beams In particular, in

the present i oom 6 S r v n
interior Q%hgfcﬁg’%égﬁeaﬁf%é’ eﬁnom T Q\E’It‘ée&t%ﬁ% ﬁﬁ&?’ Fehﬂd"r%@saﬁrg%ﬁ%?gso as
to pass tREAMOR ke hopigs baEndoin 4-heidsoeinbon As such, the end 38 of the
boom 16 should be strongly reinforced so as.to rg % ?a%n ﬁ‘% ssary
structur dpﬁﬁzhf@m9mt361]ﬂ‘ﬁgatﬂ’(§‘d’ﬁf $ETIPRET PHEIRY 23 XTRAYE TURER 8TV om one
si de of tfhe R:!Eﬁhs THii S MG idvbors Bist Akt osmivdainedtiie ceippun estmiin t o
the | ever as enbl y . The boom 16 is pivotally connected at the opposite -
end 42 toafalelpqwd[ftandmg@waﬁﬁ@ skid 12. The pivotabl e connection at end 42 of
t he boom bave, ravre} )
connecti d ?{&ihﬁgkﬁ%%ﬁég?Sl&e{:ﬁ%ﬂ&%wg&%}gwsn%l gwfgd aQ:ansa?}}a foggf‘r%mrre nbtggrpé 46
ext ends Qudewdlydlipe Handimgtappargucle of the boom 16 opposite the |ink 34 This

f nbl t abl t Th
| over acdoil YIosan R aidbe R rn SicvpRr e M e EnRE AR -SR] 1

first porgtd.-QBr4RtRiRnaedak apfralt use angl e wth respect to the second
portion 50. The |link 34 is ‘geltvotall %Pctefj ‘?2’? @6 "{ {e,ion
porti on H0956pHESIRE O shevs § Fdaeigyarqrelac gl °HP i"%e“g? 31T “connect ed
to t he eg)gegg}{“ 10fnl L8k ﬂ,g%;ptelhgﬁhﬁgaﬁﬁﬁ@ghﬁeﬁgsheos&mond portion 50. The |ug

of th is pivotally connected in an area generally betw%eﬁn t he
f| rst porfets6hFUB Rt shnwsssém\@d tvigmohe prefered %bog%eﬂé? HBERYEMBAL B! t he

| ever assenbl faC|I ent invention to carry
out the r%‘??%“r‘réﬁfl%wfl Pl s he ﬁg%ﬁﬁ%%%%h&t QEeﬁg“ zog{tlrt%gl orientation and the
vertical [@Us8EFIGRIRIEON. sh;ﬁ\@Mt Thetiamahvigw oﬁtasprafﬁnefhctnlpndmrépﬂtbﬁ weemethed to
the end of the first portion 48 of the | ever assenbly 22. The opposite end
of the aPFAP%ve8nnected to the gripping means 26. In particular, a pair
of pin connections engm&L§DEfESCMIOIfION®F’bHHyNYBJNG‘[ONhe gri ppi ng neans 26

so as to fixedly position the gripping nean with re ect to the..end of
the ar m 20p39ITReferping I lIRREE | divee s hew%ﬁg%@%%b FOES240 54

can be i RindfiRSiRRAHS 10 %Qnﬁﬁlteﬁ(bnatskiﬁﬂglth&t
connect t 9%Iﬁ%%%éﬁﬁ$&%Qg%gﬁppg?%gbﬂeans 26 with the aim?24. The Bolts
a5500|atedmmpﬂndmpml&@ﬁnédﬂﬂ@ﬁS@EQﬁaﬁ@J5ﬂ&éaﬁ<b@m?@ﬁﬁb%ﬁhﬁhﬁﬁmFWét & her
gripping means 2 e a Hond he

pi pe handf R ara‘B%ﬁ astau‘goc’fb]clg Eéﬁw!e?tx ‘gortatel %@?lﬁ\%ﬁ%&gﬁ%ﬁnﬁﬁgoﬁﬁﬁﬁgm eto
various phd@s. G FIGUIEE 1Snanemwdiniequsitibrep{fht sipohandting dnpergtus @& proiculpin63]
The gripping neans 26 includes the body 28 with the grippers 30 and 32
transl atable along the Ilength of the baady 28. This vertical translation of
the grippers 30 and 32 allows the pipe 18 to be properly noved upwardly and
downwardly once the vertical orientation of the pipe 18 is achieved. The
grippers 30 and 32 are in the nature of conventional grippers which can
open and cl ose so as to engage the outer dianeter of the pipe 18, as
desired.



[0064] The link 34 is an el ongate nenber that extends fromthe pivotable
connection 44 to the pivotable connection 68 of the second portion 50 of
the lever assenbly 22. The link 34 is non-extensible aﬁQﬂﬁ%ﬁﬁ ,general ly
adj acent toYh¥'YBPYLite side fromthe boom 16 fromthat of e arm24. The
link 34 will generally nove relative to the novenent of the boon116. The
brace 36 is pivotally connected to the small framework 46 associated with
boom 16 and al so pivotally connected at a |ocation alon t bet ween

he a
t he ends sbdver. dofhis Brition 1B J&AF dlestraiedsin &6 pesAongUsp O EsH ]8“?41%1 g? ?ﬁ%gﬁ £ and
al so fac'zh tv%?astserr‘neohﬂfzgfh g%ta 4 9 ndtddgmasMAR 4 Ul isevddg comvapent  of
t he pipe erheen t r|zo orientation and the vertical
ori ent at i@ enfl Gﬁﬁél]evee\aisaablg 5 oﬁ@slambb B@malte A grippe mersd S asowdVicPRyCERE end
connected to the s an ne 0RMgle in a
| ocati on t%%}bQPé’o%“ﬁén%ﬁfd 91 Rt ge 63%‘%6535? %921922 aﬁgg&gﬁéﬁgc% vat ed, they
W LT pi vQtholytR BOeRppke: mmmsﬂlyhﬁkmasme dmdrpﬂzmﬁyabnr@ctﬂtémtm skishi 2upd ilimat ely

to a position beyond vertical so a se th 18 4.9.,86 i

verti cal oppasemensmivemlly oprngsise e e&@ﬂﬁ@& ev?)rfas?eﬁg’?ypﬁe%%&‘tl efhr?\?‘lénrll Jlilo’%\té a single
hydraul'i g, % 651 VARl Gl g Mt ibbdrg €6 addBicaachialy doasecRaits thefarthgdberubinahe
actuators anc} 58, as illustrated in FIGURE 1. [0066] The drilling rig 20
is ill usﬂ&wiaebn@ymﬁﬂg?@ﬂifﬁ offiripaise 652%n¢- 62 ext endi ng upwardly so as to
have an e Lhe REmBEBR o &ruksScrbf nidhhensand i cal
ori ent at ﬁ@%ﬂﬁ?ﬁ% erS%tnns gt hitys?r%\%le%é%?%gﬁ&{%e grippers 30 and 32 can be
utili zed peonsaSn baticdarsia thhpregmd inyéntiohethpibpem 18 it ¢wrEgyab® il haeHe Bek of

one of the drill es. 6 ement
of the bé}ttff&"rﬁ‘éﬁ%ﬁ%ﬁwﬁ’ﬁ’éqBi“’glib"léﬂel Jg%lgfﬁus T a‘@eﬁ“é? & ?"d’t‘eigﬁk‘/%gm [‘%tm
2010/ 0626 RPEIdR2 009,00 2240d 6Sof tfmaaonnmmm boftranble rpifeed pn‘:ism pregdof t he
connection between the |ever ass

4 d b
line 70. t@unegaserry simeumpbintagrifyde e b Xr(%gﬁ%g’ﬁé‘ﬂegdso‘f““% Y;?‘:O\s}mo &N 'fi%{&t M

connecti gn, 49 bﬂhg"ﬁgﬂo theiRom Liboranecdiiecton wethe &s&a@@hﬂslym ThE B@EB]6 | n t he
pr esent |nven ion he coordi nated novenent of each of t }j"f%in ext ensi bl e

menber s @fpitdlyappested aighelpposite grdZdy é@cwwwnﬁwb@ﬂ 25The ™ FPORNG BT ar

rel ationshi SSence, hd SH3vDIO¥ivE@Sle dorfnettionBabf | i nk
bet ween £h& B%Phgugooc%%% 10(;&1_'38111‘3({&%@{‘%&%%681{81‘{1?% (Itl evrmvgr?ent eof nt heondrl |1 pipe
18 bet weem 1ak Bowitzona mﬁ 1D1A entlstiomeandr 46 exends arardy fremibsidsal Babroge

achi eved ureI Qu nechani \,

conponent & OPHest ectﬁ?l{l‘?}%ﬂggg“?f frag aﬁsemb? 6ar1 gﬁngragﬁlc%eg%ﬁ}@%h&r% {)rg‘ilk%ée
necessar Yoo B2 14ver ASIMURYE ihélides d Eisst p@domriﬁ/ﬂmmbcond' betien ﬂb%e ﬁm pcn@@d to be
coordi nated novenent of hydraulic actuators. )SL’E ?#LI I,.C ?[5%, are
onl y useds fegiendsiié apiohyeq ?f@ieo’f”ﬂi‘ FREPE5H Bnd eé?‘i‘?@@ Pf’ 18“ i ?[im}( I oga on the
bed of ‘a @Q&&i & ifebng b é@%‘!suofﬂoam%o%@bsb@mm&ewm e oropt s giveialbas 0

properly e centerline of the drill pe 60 a {1 g f. the
drilling casnngctaﬂto ﬂ@méOﬂh@ﬁI;ﬁ?m@qﬂ @IQPW%HFS?@H%WIMd 1By luerd@o T’IT?O(?P]E 14,
t he appar at us t ¥&cbi¥®oflioh kb, pi pe
to its dé&sﬁ’é’a %%cinfl?%%l n?%]arn%gg? gerﬁgb@%gélgt#%%fsggﬂéﬁgﬁreﬂ%r egeﬁr??ol r?ventl on

al | ow t hep@hbighe Ptaipgenidt bfahdobvmss@dblul@w&asocihaﬁe%th@a‘nbwqﬁﬁiﬁ tifeyent BivertiNe tr oper

stabbing of the drill e nd The i tabl e
to vari oﬁ@"‘?’lquﬁk%m?)‘fmﬁflg)é&fﬁlpe ([?%)%t%?en RN §r§e§x§1 tug# ﬁl\gﬁ%ﬁﬁ%a@l Oﬁggﬂgg% can

be inst ajdogs AR 4h24906a0éndt fieot@ly nskicddo &8 chd opthe fiest pyrtiac dnfrbddaver | onger
| engt hs of pipe 18. These varjati on3 are illustrated herei 0 i-n mgn@?ct i ons
Fl GURES @ssgmbly 22. The opposite end of the arm 24 is connecied to the gripping means In patticula

a pair of pin connections engage a surface of the body 28 of the gripping means 26 so as to fixedly

position the gripping means 26 with respect to the end of the arm 24. The pin connections 52 and
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[0070] As such, instead of the conplex control nechanisns that are required
with prior art systems, the present invention achieves it results by sinple
maneuvering of the vehicle 14, along w th operation of jdeydivdhele C
cylinders 56VAAHY8AI | other |inkages and novenent of the pipe 18 are
achi eved purely because of the nmechanical connections between the various
conponents. As such, the present invention assures a precise,

sel f-centering of t he pipe 18 with respect to the desire con e% p&epl pe.
This i s adcenpt insthedatuietoh bl 91 Ahesi fRRANESIRAS8 SEP Y Elasthiich® ? hé p
handl i ng f%ﬁ%&\g r{s(%gz‘;ﬂ]htfé Ra, 2k |bl:>l‘t£5ats§(%§a@éii \ifﬂﬁpxﬂrcbﬂ]ﬂectwﬂ@& 3.1&i 54l‘baﬁbc

zon

gener al | orientation. In the gr esent invention, is i ggortant
to note thabvet hehdi bihemdrpeingareabe2tian by afiegd f@h?ﬁl@%fﬁb%ﬂ@t%s Ai@“‘ihn

posi tion below the bo RloREsi%A0r ke 1sqaded
upon the ?Whandi‘?gf‘??a%f) Séég me%re&%%%%z%a%%lo %?%66%5009/%622 Oﬁegener ally
A suoh, V%ﬁ%*%‘?éﬁ*iﬁf“’?‘é‘ige@ﬁ‘éﬂd ac Hﬁé y ede“‘eéi‘g g;;;;g;;; oo g 1]

; ' 39, slatabf il

pi pe to tIHE63YERS FERInE BEaRS ﬁn“’hﬂéﬁ%tS ? %t QA3 W TT grip t Phe “out er

di amet er f i A Ao MRhPK 881 ik DérGicd) @hirismand aﬂth@gm@ratsanmmz m@me i IISI*EGURE 2,
it can be seen that the boom 16 resides abgve the dr.i

gener al | ye gmmti}’ @loved hpw SR FoYBVIRE T6h T Y il OB?Ht?th(P @elp%l iP5 5144 'Illgﬁ e

| ever ass h @b &ke 8 Pcohibdfiokdt ravadchexd @rtsndchizough
the inteff 1cr=V of gﬁlkeﬁpfe%gpr%@v\égjr%reg t he goom 16 1gtndgrsllii}{:eh that the gripping

means 26 seaga@e@getheopiep@am@erﬁfhi@mpea]@ea%w@m des in connection with the
smal |l fra he bo e boidhe arm
W éﬁc qt-{l I gu e 8ga%'e g et Qxi!m?ds gen eﬂl\yota&@é"'%ﬁ t

24, The It oW t he boom rally adjacent to the
upper surfRedleQfoniddforSdd 6f tHscaond pcﬁtxmofrﬁ)nra‘csh@hmratsseh@l}sfé’c org lish Bt itopPn50 of
the Teve rext%:?s?belgfn!d ext%zgds ?geerlle(r) ytadrkgcent to ’me opposite side from the boom 16 from that of the arm
24. The link 34 will generally move relative to the movement of the boom 16. The brace 36 is
pivotally connected to the small framework 46 associated with boom 16 and also pivotally connected
at a location along the arm 26 between the ends thereof. Brace 36 provides structural support to the
arm 24 and also facilitates the desired movement of the arm 24 during the movement of the pipe 18
between the horizontal orientation and the vertical orientation.
[0065] Actuators 56 and 58 are illustrated as having one end connected to the skid 12 and an
opposite end conmected to the boom 16 in a location above the end 42, When the actuators 56 and
58 are activated, they will pivot the boom 16 upwardly from the horizontal orientation ultimately to
a position beyond vertical so as to cause the pipe 18 to achieve a vertical orientation. Within the
concept of the present invention, a single hydraulic actuator can be utilized instead of the pair of
hydraulic actuators 56 and 58, as iltustrated in FIGURE 1.
[0066] 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 5o as to cause the end of the pipe 18 to engage
with the box of one of the drill pipes 60 and 62.
[0067) In FIGURE 1, the general movement of the bottom end of the pipe 18 is illustrated by line
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[0073] FIGURE 3 shows an internediate position of the drill pipe 18 during
the novenent fromthe horizontal orientation to the vertical orientation.
As can be seen, the gripping nmeans 26 has engaged with Mﬁ%ﬁh@ﬁ MEN The

| ever assent¥§ 2819062610pj yvoti ng so that the end 70 of pipe W't pass
through the interior of the framework of the boom 16. Also, the arm
associated with the gripping neans 26 serves to nove the body 28 of the

gri pping means 26 through the interior of the franmework of the boom 16. The
brace 36 dss Thelhoiepnost thdysvdtipoimt 65aithd mmargonpetivespdhe lgsg apsmply23 aabihgs
cause this tion to occu he lin ' |, 1 — second
portion Btkef? ﬂﬁ@“ﬁ“@‘b@? mﬁé%‘e%fﬂ’%‘/i 35 52510%%?%%52% r%v\r%v&te lﬁgf?ﬁg lg"ta e%g?%ning%%IiS
upwar dl y mndideen 88usén t hendtpyvei@atseably2le body 28 of the gripping neans 26.

The hydraulic actuators 56 and 58 have been r at SO as, t o.ur e boom
16 pi vot dP96P] Bighaprencyt m‘{ee@%]heﬁ“‘t%ﬁ@@ mé’ﬁ%{}%?gfe?%} ?efﬁléermlnhef“e&%‘sr?emg f’%ﬁg&g

movenent ofy thS fid ok £hBGal8ih pRApeLsiAGRIR ankihe réiytiinatipsd. tn @stuatiepesst and
58 urge the boom 16 angul arly upwardly away fromthe top sz}[face of tfhe
skid 12. ifwhgorcaasdss atfors-bhy ik beiveen theagraows CRPPIcRy AoF EM b AL BV SY al
connecti of . Ihe i ' Ald L RBichBHRAASSARBE Xchdred fibis
causes tﬁge (?rﬁﬁ'%l?e %@re%v?egﬁgﬁgmg?{a%(%%%Htlag%ler zfssei?bl y 53 to nove u vvalg-_dl y

t her eby GRYSiINGe hivehaits a@dciated wibri merious qompersnishas pinalseses W # FPECt he
gripping neans 26 further upwardly .and. . ' ligL8loyndelar ough
the i nt eryepulgraciugigr ’6‘6’6‘% Té.ssaﬁ%soc%sﬁo g“eg{ger]f,; &%ﬁ%cpxlrne gjt]e ?t\'/g{?igzlQ e and Tel ation
of the vaghosGRARGRRRESHET hidailipresants. Thy bytriudin acudivreve onlyeserbivetent  of
the pipe 18 without the need for separate hydraulic. actuato ,

100751F| @ivPRE &f the baggy e derkid 181 1B?at%1 ﬂBéh“{*%?diOﬁa TR %{E Jepclg L4 canpe o
As can be seen .ithe pilEd dolas Rl REperR:i 20 B6 26:4ORETI IR0/ FEA04A 6181 ths

posi ti onéd di rect y above the underlying pipe 62 on the drilli nﬂ)t“ 9 20.
The f urt hieiflingpigsd0d Opy e afoppaigrBeRt ipFehicre! Bobavele!ls ¥ SgFERRhy  t Ha b
hydraulic cylinders 56. . + ] Rl ther Jokikn. Sthel Lipp@Lak@bresdr aw
t he end d’f’e%ﬁgsosaesé%ﬁ%csor Ilngﬁe %%Egﬁpl?ﬁgsﬁd\?elr aﬂsoslenbl yezgglpgomwar dly. The
| ever assgihbynidaventiradies tabbiltpipeHé tpbywovedoiprerdpand detmvyaaly ik mprest
portion 48 of the | ever S |y, 22 has |V SRS rgfdg The
brace 36 SFaQb‘H%ﬂ?ﬁ%C{rgltpéQfs ?@“@'%o?ﬁ?%sﬁ%é%‘%gg&% lgg%%é\?l?réoe‘lfag%%%gl?t% fpgéé the arm
24 i n t higogdPPeiouPQsdslor Sfppinkieeaty Jcpph oinsTE i en 26 e thgraimp presoss BOremdy 32
aligned vertically and I n spaced. par gl lel .relatia shilg %lorel%algrg ot g%% | f
any f ur t heqonpradatedengrolpasene! 1B F8qdnFss FHHCRE &5 WKL B AY6R LS 800 t he
pi pe 18 and khesupper end 82 of pipe 62, then the vehicle 14 can be noved

slightly'so as to achieve further precise novenent. In th}elz manner descri bed
her ei nbef{@70] At dueh, drstehd ofphqrempx KarirohRRFhass RaEiasHted PR PR RIS,
orientation by virtue i 41 RL8L el aldionshiReRs dhge Vatitious, Aedpement s of
the pr esél?ﬁprl‘e%%}ielr?f’r?ndﬁn%%hééﬁgfthrg%uﬁgtbgéﬂr#e}ed for “conpl ex Cont rol mechani sns
and hydr agbrhes. of (RAYE}ulicryioride 56 tl §5 gtldther finkageydnd mayppent e8hepien! § %@ pi pe

62, it is only necessary_.to verticall . - qr 32
W thin tREVBHgSE SEPAERG PTG st R ALr el Dl (BRSNS TR e
stabbed igpt QedcheniOtio QRRECE pRbisS 2elbherirg G2he Hpd téabite raspmwyt, the gésitadr s, or

ot her nmechani snms can be utilized so as to rotate t ipe 18 in,or to
achi eve aowfesiuzdibec FHHTACHRPISHHEVYR Pﬁﬁgﬁ@ggﬁgﬁaog@@aﬁ T %‘% RPH 1e?‘a(:)ﬂrdgﬁ%as ed
fromthes}es)lge%?rior of the pipe 18 and returned back to the original position
such that”another length of drill pipe can be install ed. %077&1 FIGURE 6 is
a det ai | ¢ab7v] BGURE 2 Hastgras fisi dig nieealisin 2@euFalbyHerimd sree e it PORSTH

FI GURE 6.t he. pin. connect.i i L&l Dl Rkitier nat i ve
hol es for‘r’rﬁg’&fidglnﬁfsﬁnélp%oaym%@g?g%lﬁgx%a %E@%dﬁle%g%gtg&%%%#he_ hol_es,p%such as
hol e 84 gapwhre fsaimesl impatisiarf e driffpipchenbsdgaded ugen ts skig 1311 gireErect i ve
connecti on between the end of the arm 24 and the body 28 of gripping neans
26. As such, the position of the grippisag nmeans 26 in relation to the arm
24 can be adapted to various circunstances.



100781 It can be seen that the pipe 18 is engaged by grippers 30 and 32 of
the gripping nmeans 26. The configuration of the grippers 30 and 32, as
shown in FIGURE 6, is particularly designed for short Qﬁhgm&ﬁﬂﬂffx'nately
30 feet) of WPZWOHFPe., In FIGURE 6, it can be seen thaF grrppers 30
and 32 are translated relative to the body 28 so as to | ower end 80 of pipe
18 downwardly for connection to an underlying pipe. WO

2010/ 062610PCT/ US2009/ 062240 [ 0079] Cccasionally, it is necessary to

acco mmdageﬁerhmrweﬂtwge BSpp@fs Qﬂl apé 32 prsocinteé witbithecaripping meess 26 tAsisgcly @i r abl e

to accomodate p S d In
FI GURE 7, preseriaatrIen @%‘EW@E asnyﬁ% ‘c’ﬁr%/ ?ﬁa‘g%?fggpf?gm e o‘rrﬁ‘f(eg%g {%SE}IB?:%}%%&
sections 9092 wiP i ofér cﬁdi!@dter@f&xejpﬁpenﬁdn ihils Emmderttﬂoeexdatmnnect ion so as

to forman extended |l ength of the of th

ar r angendA0B ly BGL8E G gwbepwﬂ@;i%a?%?ﬁégﬁgsa%%ve&e ﬁ 1%3 g?ﬁ {)gle%ﬁ\l}aéXti on
Wil have &a%ﬂ%ﬁ&%ﬁ fhnS Qp @S leD o AR ARV AL 16HE4ks @I Tl SuilBIyPiaged so

For t unat €l e structure of the apparatus 10 of the present invention can

accommdahz& tsuctn Zexendahtege e, inagorceiho ek phihe PegiRES F1¢ fid B 24 i s

connected to.a firs e eyl cona St e AR 102
to a secondPyEiPPEr ‘A 56% agrg tlile%g% hgh%g%(%ﬁggérl ppglftcgrglg?r%l y 104 1's

| ocat ed didmeslolyyofard mwmamjmﬁ elsb usqawtgﬂyeﬂongm@d toibelre Bé  Thelgk Yrwip ﬁ@rde
assenbly 100. The stab framel02 udes a_suit r
engagi ng ke B8 89°M 66 LTF A %cgﬁt tﬁ wrpper a%s%e%ﬁildwfnﬁsq#%ﬁﬁécﬁergg% hgrl pper
assenbly (1004 Qﬁiol?@@b!ftﬂ}@ﬁvérﬁ@demb@mlﬂewmybmmm@m ed to the pin connections
associated with the arm 24. The r| ppi ng tﬁ %ﬁpb% 10Q i cI udes é'rﬁ)ﬁ’%rs 110
and 112 vmamFmaé%%showsaW@Wéﬁ SRos1ugp s s i PO P RE FE%% prpe 18.
The gri p £GONM AQlchiPRas na%g;rwr;gna@ﬂsma@@agehe

| ower por ?1%%&%@1&@10&903%&%:81%95}0& nmet hod Gof m)?/l ng t he pe 18 fromthe

hor i zont abithpspipt dh The lavhieesseartiy Bais piyesna sodbet ths cad g ?faalpetlé vill §¢ss JELER| bed

h bef t h t
et e 2 OB ot 8! S Bl e g gt |

pr ef er r ede&BhOHIVE He, boﬂglﬂ% @ﬂthe srippthgwidahs Methgegle thalidtgrior ohthe emseokef thhe

I h of the bod he
P e e e e A (T e

ar r angenenf Gy IR 1@k Ak 29ul@f ok tre@ngbde g@oﬁwp&ﬁoﬂmmnmsm@y 2 gohws
respect to the body associated with the gripper asatggbg fs%s &%éand 104.
[0081] | ro Pta@URESS pertiomdd wavasdyand frafeuteas epgmat i SHPFE ane
120 extending, LMD 1,088 Rive bl opbiied b 2 Rflirge (BRI cphablr ame
122 ext endin ng dt;@ﬁ%éﬁ%%hzarm 24. The stvgb frogrre 120 includes a gripper
assenbl yujaﬁrdrda;ffi xed thereto. The stab frame 122 includes a gripper
assenbly 126 ther Ngliuds. $8i Hakd Sani i
connect | 6&@” g@ﬂ@%% P er kS g’féig%ﬁ%n rn)ggt J)fadrlld ongl‘tﬁ%e botto%lasur?ace

t her eof ?d;@ﬁhc{ Ruehgaganibe hnrgte Ithe tetab 6fangm3£y @Wd@waﬁ@m b epgritisp et

assenbly 124 has suitable g 128 30 fo
portion dfe el Pus gayses %Q’“‘gﬁe‘ﬁgﬁ © 2@% % v Omi le %g&eoglg %Cﬁ‘?%ggfgg{him and
136 for %ék%ﬁ@b&goﬂ\ﬁémﬁe 1'6@&9@556}@9@@120Wh@fcaﬁsbﬁhaﬁﬁelao’k&ﬂl 48/ thd lbus hesetielgd i n

FI GURE 8 ipe 132 is a multiple section Rpipe. However, pjpe
2010/ 062620PEPNLS2OBIN0BITHC-ATSIE g‘ér?ﬁbémaﬁ wont é‘ﬁ&‘é‘ﬂwftgﬁ[&tlﬁé‘i?féﬁ o di f‘r\%?F e pipe

secti on. gripping means 26 further upwardly and draw the pipe 18 completely through the interior of the

boom 16. As can be seen, the relative size and refation of the various components of the present
invention achieve the movement of the pipe 18 without the need for separate hydraulic actuators.

[0075] FIGURE 5 illustrates the drill pipe 18 in its vertical orientation. As can be seen, the drill pipe

-16-



10082] FIGURE 9 shows still another enbodi nent of the gripper assenbly
structure of the present invention. In FIGURE 9, the ai in 24 is connected
to the upper stab frane 150 and to the |ower stab fra LRI Ng
assenbl i es MA209KE™Nd 158 are provi ded. The gri pper nggsseg%?ﬂ%'&fgﬂ' is
connected to an upper end of the upper stab frame 150. The gri pper assenbly
158 is connected to a lower end of the |ower stab frame 152. The gri pper
assenbly 156 is internediately located directly on the opposite side of the
end of t he iapmitRdedditetoroee thedndegying givk Saon tehdilbre ihme. uBsdrier 4574 ane
150 and to the upper d_of AR kol 56 A% sUahis chires BE esent
i nvent i oﬁl‘ﬁ’%moﬁgge“ﬁﬁﬁg%b?oﬁ}%@§§%Ug%@grt§%§ygé%1??g§ 152, “156. and 158 to be
connect edink Thicro@aind erautthd énded ths eccasd patiar tdfthelare 2epwhly|28 dgerwirdhigt hs  of
pi pe, if needed. [Q083] The present. inventjion hi.ev, le 40f

advant agelde drer asﬁﬁﬁ@%# Biratesapoul KV RR %{%1 ﬁ‘tmlhal,g at tﬁﬁef%%rpgjg g’ lﬁ{{m ?Arﬁ \5}% e ¥n

provi des aeseﬁibgezzha@gIpmgman@.r@p&%nandhmmds tshaty toianidrit 2 @ssitidresomariber  of
control nmechani sns, sensors and hydraulic systens assocje@_t@ed.with3 tahg pi pe
handl i ng psyvidesrppog ficte BHE2NB TBERET ROFIiPRe TRY FEPPIME ERHT B STHPE pUrel y
mechani ¢ ‘ | ROLS.Wdrau foftiathiic0dach SthBECESHR Mt hreche
nmovenent a%fa\{\%Y]ég %%Bcﬁ%lﬁlﬂ of ('Eehéjq%t here r%o\_/eir?%nts are achi eved g‘?fﬂ'th

i nt er r el atdvemshiipreqfireitvetwear tho betiagpendcifed the pipes] 8amé fhe WPRY <pf 858MRIPS Hvent i on
achi eves freedom fromthe error evi;aid Rate GaRnRGC W thb Bamegh the
use of nﬁli‘efiiﬂiﬂvgmﬁ&?dgﬁ%ﬂbleénogflcgsglggn%gg%g }s'fflu?f%!l f:a@lﬁetrg/a o%é the present invention
faci | it atgesribncaditeioky tafiria pipell fhiswehiyvednskimpletty wwoicklaricptatiope it of he

pi pe handling system The amount of calibration.is relatjv 1,0l :

B Poe 't hasRiaoomseh ot ey acRPreRa: pr 6 BT b EnioRshl WS o REPRY .

by a truq:gT %ggg&ggmgghgﬁsﬁpmn?@ﬁgi@nd the location of the pipe handling
appar at us 8 can be achieved through the si rrptl,e rmverrenttlogjgﬁﬁ%agg vehi cl e.
it o

The pi pe [#0bIiongr @pstalidhadsilpimed f upprehppias &n it 1§ FERETHR OEREERt of
the drilljng ri in eHoREb€oRhOEriftaNhbAY 28 PRARREUSe EfUaH0 das bbUI | t
in accor &%ﬂ%@p%gg%éﬁ%éﬁ‘?@%%ei%ggofot heg_rf)r esent inventi oﬁ can be utilized
on a nunkesbafint igdoanchnesion 52 offipd 42z eBhilable donesSPRBTWRBAHLP ERGh#eS here i s
no need to nodify the drilling,ri ' : gipegatend-heoRhoe
handl i ng bﬁﬁﬁblét?regf%‘? t%fowtt# “BY %gselrrlltogﬂieﬁte%ﬁgl?%%@aeéir%%g%%ﬁe pi peté’g%éee | oaded
beneat h t;heb@eMbe hesepFromithli ageriof of thepipe p& atdretired pagkdo Hamdiinplgoaippar at us
can be achieved in a very sjnple nn?r.dThere is no need to |ift the pipes
to a par st lengihsh I PigF FEANCAET % n order to initiate the pipe

handl i ng &]V;%} BBUREQD84 kictRed 91e o thetelipFih GHBms 26 of thiypeeni isvestiowin BIGIRIe
el evational view of the preferred enbodi pent

. VO _
2010/ 0626 1EROTHOS000 Tend 3bhaye beranseyed win Pipmagye hotrs fgmed gnbe Pofyelel on,
with the pipe handl | f 1d § @n b FtePRSslifRB of FiBBodY 880 kandl i ng
appar at u§&2‘%ﬁplﬁ5§glédsggb?nﬁé2)%%’%&§? %S\]/%r asslelrrbl y 316, S‘an afm 2,1%?‘ angl a

gri pper 228lowEbiective oonn2dibnibstweentbe end of thegrm ¢ ensdhe hody Sk plErpRiBe e 2fever
assenbly 216 is pivotally connect : 4 18virs

pi vot al | y‘“é’tﬁ‘fﬁ‘ng‘éﬁ’%ﬁ@o{’fﬁ%ﬁp BV Fneglgszgﬁ%fégﬁlf%&%%%n 2 %ﬁgig&#’gﬁap?sot al | y
connect eg; tghstangesgri pper neans 226. The gri pper neans 226 hol ds a tubul ar

244 for transfer froma horizontal orientation,to verti . I tion
usi ng as [4078] lpramdenarndhat dly PSS FI888% T gi‘?B?/%%ﬁ %ng%ztoﬁgmgﬁ &lsl?go%%%?t&?on to

second pqﬁg&&{ﬁ%ﬁ#&?&&h@ pB2130Whd Thes tidoml i IFIQ@UHE 628 phecdarhi qveignal foasi ng,
or any other tubular I

nmenber. The tubular 244 is shown as Ln t he. hor%&ont al
or i ent at isiomt ledy @prkxizaly 9 fetikof dllaipe I REHREH Ut AU LEETREF R, the

term’derrick refsrl 6L S hSdy FRSS S5 10aBHerSinligh A pik NYGbWhREdBSBOCI at ed
with oil a%%%%%rgstraﬁsﬁ% du%:et?&lt%%.tg 'Im%e dyerri ck 534 ?sncenterpg’d over the well head

240. Der ebrsctdddo ramdsdlyingcpipe-al menbers 236. The structural nenbers 236 can
be of any orientation suitable for a typical derrick of an oil well.
Structural nenbers 236 of the derrick-12234 are arranged so as to give the
derrick 234 rigidity. The structural nenbers 236 of the derrick 234 are
arranged so as to forman opening called a wi ndow 238. The w ndow 238 is

| ocated on the front 245 of the derrick 234. A header 228 is nounted in the
w ndow 238 on the front 245 of the derrick 234. Mre particularly, the
header 228 is nmounted near the top 239 of the wi ndow 238. As is described
bel ow, tubul ars 244 are delivered by the pipe handling apparatus 212 to the
wel | head 240 through the w ndow 238. [0085] Referring to FIGURE 11, there
is shown a side elevational view of the preferred enbodi nent of the system
210 of the present invention, with the pipe handling apparatus 212 in a
second position. In the second position, the pipe handling apparatus 212
delivers tubular 244 in a vertical orientation to the well head 240. The




spring upwards after releasing the tubular 244. This "springback" of thé
gri pper 226 and arm 218 can be up to tend inches. However, the header 228
prevents the springback of the gripper 226 and arm 218.p-ih@nspneng force of
the arm 218%‘6%&5?’%“2@85 t he header between the arm 218 and the w ndow 238 of
the derrick 234. The derrick 234 is an oil derrick. The header 228 resists
the force created by the upward notion of the arm 218 after the gripper 226
rel eases the tubular 244. In other words, the header. 2%3 tg})léer.ts a downwar d
force on [0078] Qearsiody, it if nesassar b A5E@H et T8R! REBALPP2 28 OB S URT Ty
around the, sl dgs. @Z Bimddde 5’%’65 i} afelBready WdSomtidian Readatied 28 €8 FERISRRNY

si deways nobtion of the am 218 due to springback, wind, or any source of

si deway's 7pidnda sechthaothh érill pipe Hisis formed ¢fsemppette sepgong PLG2eXand 86 Watise ioFsht al
force on.the arm 218. [0086] Referri FlLEURE: 12he 1RSI € WhesheMBipa front
el evati oh%\?nd\'/‘f’ﬁfitﬁ?nn?ﬁkn%}r t@%}%adl eé%gtd%&;epér esent ari%n%%lgtj on, W t hﬂ\?ﬁe pi pe
handl i ng ,aRRamakts sre 2&Rirkd) titcheipfihg sbarpas iof therpresdhidnvarticnvéh daz40beadirisé seen

t endi dly f th 1], f dat | 241, | ' ' i on,
O N D s T
derrick ???:éenrﬂ ASelon Gt AHeBhmPBADRES ar?@fngAberdl SBUSSBkeab@VEGURER], GulRin 10,

the structural nmenbers 236 are arranq%gld SO as %o formtg%vw ndow 238. In
the enbod# mentnestediors frst cAppREen Yy 1Phmd fPResRA DRH2R E20red VP SSFOMSEPRREE ur al

menbers 236 10 : e N810Vats @RS el dwMRd S&rlibhally bllighled WRITDET S
236 is ofafsgrﬁbiyei%rﬂhggf%{)%oegglgﬁér%%%@y élao-or .O" aEAt thte}ogv?/i dest pc;i n%] lgtf’hﬁe W ndow

238 has ahcviretichipp pssexblyad@| Theanh dlame H2anelids i setablg PHORRFHOUEBT §7228iRS

derrick 234. The top 239, 0f the w ' tipp 247
of the d%9&%@2%ﬁ%foi‘%%“p@3rtatsSgﬁrﬁbg'?l@wofﬁétg%ﬂgs%lg%}%%gggjw\l[ﬁ%%gg The header
228 i's MuM.86 dofndche thihé pie bothadtioneaskeised6 theam 24h &he oipp2g9ssombiyHE0 wi ndow
238. In FIGURE 12, the headerh_ﬁZS i s. nount ecg Jear. the apex of Otftagj ijpverted
V- shape, itsindes sipppedd@atd i1 AVaHECBFEE B SHPT AR e ROt KA ¢ “Fhe “néader 5d%can be
mount ed gy uherR zilli‘aﬁd‘ﬁé‘@f&@%o&ﬁ@i@&%sdnm}sm4tea§dgeﬂfe@aswar@mbubﬂge pine arm
218 of the pipe handling apparatus 212. The header 228 (:agp be made gfg any
mat er i al 1&rEheofetimdyp! mheipethe hae 1§ &om the hapyontal BRSSP P IRP REFYES ™S8 i n

t he wi ndow, 238 ol . Lck 234 and for receiving the aimof the pipe
handl i ng?oatﬂ%tad?eséctﬁft?%&%%ﬂg%ﬁger?ei n. The header 228 has an inside surface 230
and an oydosodie sisutdmaetca 3Rt tiflaen dhtai otengdut fFaioes ames pathepers & §6 ZARPS o
suitably fit withint wi.ndow 238 of .1} i 234 LRSI : face
230 |5 § o oULE I JHE R o cui B A S e e 0
appar at Usen2i 21 \Wesbdy Assopiie whtanie iripgeragpautates 30042 1@é! iHoereseraifnatslel 4 t o
the well head 240. WO 20101062610PCT/ USZO(%Q/ 0622?1% %%0%1841 405 12,

t he headescopa@dpiaserian lEedisdoe! BY T PEERFASHINF T “HESFE R P Op of the
V- shaped trmseggéf/]%]?ﬁ;sp&% (neRdeEssRBeCRih B8 safpeaRyeabiiten ot4tidtiakl e shape
dependi ng on the shape of a given wi ndow for_a given derrick, The header
228 has #08tidy FXZORE Bhis abbeiseen ot faarmyZhbsd fzgégaﬁﬁmeégg eyl Ipvardly ong
downwar dl.y from t , hDB1bR Y a2, afhe terheader
228 exerpéméhe&%\?ﬁmer%%? gra%%gs\%ﬁqlo-egﬁg? gﬁg? ﬁ]é)z%f%fnfhgggel aced adj acent the header
228. The1t@gaudI i geperdssdnarty 24 nifakd here $hovanftimed 2 hincades § aringsr 1seebep t he

armaligned wthin the head 3..an e 31 / eader
228. In ﬂ%%x@vgﬁﬁi%¥ﬁ%{$%ﬁﬁnéfﬁ%“%%%%ﬁgﬁ?%%%?g%?égngggMﬁﬁé%ﬁgg EPE%QS keep
the pi peghanfiddng HORRoaE sk kReréoT eomsaytiapg wth die- gab-feingte 1 20Tt 122.s The he

| egs 231 of the header 228 resists sjde Jotion of the aria 218 .of the
pi pe hangiinptpsagpy Adddaes Qwﬁblelgﬁpf%%fm\ﬁﬁgf fPAFREPRES A7 B%Deﬁ%orlf{ ari Ongheapﬁ%%r at us
212 is n ' ﬁﬁ% J i iHord1h e anel Johiead ot withheokegsrtid3 af of t he
header 2 '?%%ge t %ﬁ%ﬂ% Eg?ﬁﬁﬂﬁﬁgﬁ%i of quidin ,t%%ﬁgrn1218 o? t he Qipe
handl i ngthapipariaz.uds dugratet in FEGERA S he Bipe éﬁ?eis\ﬁéfm G APTPeT RS JRP® 228

t hus i nproves accuracy of the pipe handling apparatus 212. By guiding the
pi pe handling apparatus 212 and hol di A§-t he pi pe handling apparatus 212 in
pl ace while tubulars are delivered to the well head 240. [0089] The header
228 is unique in that it has no noving parts and can be easily nounted to
the wi ndow 238 fornmed by the structural nenbers 236 of the derrick 234. The
header 228 resists both upwardly and si deways notions of the armof the

pi pe handl i ng apparatus 212. The body 229 of the header 228 contacts the
arm of the pipe handling apparatus 212 when the tubular is in the vertical
orientation. The header 228 is conpressed between the arm 218 and the

w ndow 238. [0090] The foregoing disclosure and description of the
invention is illustrative and expl anat orythereof. Various changes in the
details of the illustrated construction and nethod can be nmade within the
scope of the present clains without departing fromthe true spirit of the




M08 LLP CLAIMS | claim 1. A systemfor resisting upward novenent of an
arm of a pipe handling apparatus, the system conprising: a derrick having

structural nenbers that forma w ndow t herein; a pi |.ng system
havi ng an ay® *He#2¢ifses into the w ndow of the derri Ck@({@[‘?‘%@?@%&ip or
receive a tubular held in a vertical orientation; a header having an

outside surface configured for attachnment to the structure of the derrick,
and having the outer surface attached to the structure of the derrick;
t he headap2 bavieng caesledlengbnt i gugledipt eectietei ve the arm of the pipe handling

system when the armis extended into. the derri ' Lye the
tubul ar teP831¥ Igﬁgﬁ@ﬁogﬁgggmg%ﬁn}% 6t 55} cffgl%a%déj ggrbatg%g%@} hslh%iﬁgm%glrhre ig%%nyand,
wher eas whemideli MeURTD, iherh abislcainetted tohie: wppkt stébefathe 15Mhenddp theddwer Ked pi pe

handl i ng system engages the slot of th eader .as, the tubul ar aches a
posi ti on fismer! 52 hETiRRINE aFemblicssiidn! orge ??gérerf’é%\‘ﬂg"rd- r 6%] %‘tpgerfaﬁsref"rﬁ%g’rﬁggiar dly

ot i on Ofcoﬁ@@te@‘{o%tuﬂpe? bR SNEd GRed £ RIRE sDATHY bifeiSassdnetiy 158 is connected to
a lower end of the lower stab frame 152. The gripper assembly 156 is intermediately located directly
on the opposite side of the end of the arm 24 and connected to the lower end of the upper stab frame
150 and to the upper end of the lower stab frame 152. As such, the present invention provides up
to three gripper assemblies 154, 156, and 158 to be connected. This can be utilized so as to

accommodate even longer lengths of pipe, if needed.

[0083] The present invention achieves a number of advantages over the prior art. Most importantly,
the present invention provides a pipe handling apparatus and method that minimizes the number of
control mechanisms, sensors and hydraulic systems associated with the pipe handling system. Simce
the movement of the pipe is achieved in a purely mechanical way, only a smgle hydraulic actuator
is neceésary for the movement of the boom. All of the other movements 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 system. 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 the
location of the pipe handling apparatus 10 can be achieved through the simple movement of the
vehicle. The pipe handling apparatus 10 of the present invention is independent of the drilling rig.
As such, a single pipe handling apparatus that is built in 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 areloaded beneath the boom, the providing of the pipe to the pipe
handling apparatus can be achieved in a very simple manner. There is no need to lift the pipes to a
particular elevation or orientation in order to initiate the pipe handling system.

[0084] Referring to FIGURE 10, there is shown a side elevational view of the preferred embodiment

«]0-



2. The systemof claim1l, wherein the header includes a body, the body
configured to fit within the wi ndow of the derrick, the body having the
slot fornmed therein to receive a portion of the arm of |, PBhddRsNandl i ng
system 3. ThR2UVYPEh of claim 2, the body conprising: i;dqﬁuj%dgﬂhead nount ed
in the window and receiving a portion of the armbeneath it so as to resi st
an -upward notion of the arm when the pipe handling systemis in the second
position; and at | east one |eg ext e_nd'g%g .dovvnvvargl a side of

Ly, fr
t he head,of theeystean2 il Hig PRASER IVERLoR. WIHERGPIRE B LA RPERE) 8?1%‘6 agfg]%B?Sftf%h of
the arm a%g%%gé%dﬁ%%%p%@% EsiaShor 254, dGWRY 858061, 016, 0f arh8 sadia griben t he

pi pe han I's 1n the second position. 4. The system of claim3,
t he head 2aadTiehmoted) 4bieipiptalintceepeakd jrefsbiddkf. The leveiessyidfiemibol PEICE 1,

wherein the w ndow,.of t erri N | - . dt he
header cSRPIEFELY BF bSSIayzqﬁ‘aﬂfer%n gﬁ\?L @ﬁ(liat% C?B%Eitéggé(glgﬁet% gr a%/ﬁe?llgv%@? ?\i%ﬁt he

i nver t ed 7¥s shapangtorhb@edt ttenpmt meirs 28@r Fieekipp@ meanssi26 belds 4 gbulprddd £xi ng

ggvﬁvg: ?S irmﬁégsfng?nfiomoaf hoarir:]zor?tgﬂnc}ri%;tat?bnptlo %erﬂg'arl] g)l'i!mqgcio%%%% %;% it pipE H&dﬁ%@ ﬁp%@atus

212 moves from the first position to second position, described below. The tubular 244 canbe a
pipe, & casing, or any other tubular member. The tubular 244 is shown as in the horizonial
orientation. Derrick 234 is sits above a welthead 240. As used herein, the term ‘derrick’ refers to
derricks, masts, and similar structures associated with oil and gas production. The derrick 234 is
centered over the wellhead 240. Detrick 234 has structural members 236. The structural members
236 can be of any orientation suitable for a typical derrick of an oil well. Structural members 236
of the derrick 234 are arranged so as to give the derrick 234 rigidity. The structural members 236 of
the derrick 234 are arranged so as to form an opening called a window 238. The window 238 is
located on the front 245 of the derrick 234. A header 228 is mounted in the window 238 on the front
245 of the derrick 234. More particularly, the header 228 is mounted near the top 239 of the window
238. Asis described below, tubulars 244 are delivered by the pipe handling apparatus 212 to the
wellhead 240 through the window 238. _

[0085] Referring to FIGURE 11, thereis shown a side elevational view of the preferred embodiment
of the system 210 of the present invention, with the pipe handling apparatus 212 in a second position.
In the second position, the pipe handling apparatus 212 delivers tubular 244 in a vertical orientation
to the wellhead 240. The boom 214 is in also in the second position, which is vertically oriented.
The lever assembly 216 has pivoted with respect to the boom 214. End 220 of the arm 218 is
pivotally connected to the lever assembly 216. The arm 218 extends outwardly from the lever
assembly 216, The gripper 226 is affixed to an opposite end 222 of the arm 218, When the boom
214 is in.second position, the header 228 receives a portion 224 of the arm 218 therem. The header
218 helps guide the arm 218 towards the wellhead 240 so that the tubular 244 can be precisely -
aligned with the wellhead 240. Once the tubular 244 is delivered to the wellthead 240 in a vertical
orientation, the gripper 226 releases the tubular 244, Normally, the gripper 226 and arm 218 would
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of the arm 218 due to springback, wind, or any source of sideways motion. In other words, the
header 228 also exerts a horizontal force on the arm 218.

[0086] Referring to FIGURE 12, there is shown 2 front elevational view of the system 210 of the
present invention, with the pipe handling apparatus 212 in the first position. The wellhead 240 can
be scen as extending upwardly from the well foundation 241. Innormal operatiot, the pipe handling
apparatus 212 is located below the wellhead 240, The oil derrick 234 has structural members 236.

As discussed above in FIGURE 10, the structural members 236 arc arranged so as to form the
window 238. In the embodiment shown in FIGURE 12, the window 238 is formed of structural
members 236 in an inverted V-shape. The V-shape of the structural members 236 is often referred
to as the “V-door.” At the widest point, the window 238 has a width approximately equal to awidth
of a bottom 246 of the derrick 234. The top 239 of the window 238 is located between the top 247
of tﬁe derrick 234 and the bottom 246 of the derrick 234.

[0087] The header 228 is mounted to the structural members 236 near the top 239 of the window
738 In FIGURE 12, the header 228 is mounted near the apex of the inverted V-shape, but the
present invention contemplates that the header 228 can be mounted anywhere in the window 238 that
is suitable for receiving the arm 218 of the pipe handling apparatus 212. The header 228 can be
made of any material and of any shape that is suitable for placing the header 228 in the window 238
of the derrick 234 and for recejving the arm of the pipe handiing apparatus 212 therein. The header
998 has an inside surface 230 and an outside surface 232, The outside surface 232 is formed so as
to suitably fit within the window 238 of the derrick 234, The inside surface 230 is formed so as to

suitably receive the arm 218 of the pipe handling apparatus 212 when the pipe handling apparatus

212 delivers a tubular to the well head 240.
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of the header 228 resists sideways motion of the arm 218 of the pipe handling apparatus 212, Inthe
event that the pipe handling apparatus 212 is not aligned with the center of the welihead 240, the legs
731 of the header 228 serve the further function of guiding the arm 218 of the pipe handling
apparatus 212 to the center of the wellhead 240. T he header 228 thus improves accuracy of the pipe
handling apparatus 212. By guiding the pipe handling apparatus 212 and holding the pipe handling
apparatus 212 in place while tubulars are delivered to the welthead 240,

[0089] The header 228 is unique in that it has no moving parts and can be easily mounted to the
window 238 formed by the structural members 236 of the derrick 234. The header 228 resists both
upwardly and sideways motions of the arm of the pipe handling apparatus 212, The body 229 of the
header 228 contacts the arm of the pipe handling apparatus 212 when the tubular is in the vertical
orientation. The header 228 is compressed between the arm 218 and the window 238,

{0090] The foregoing disclosure and description of the invention is illustrative and explanatory
thereof, Various changes in the details of the illustrated construction and method can be made within
the scope of the present claims without departing from the true spirit of the invention. The present

invention should only be limited by the following claims and their fegal equivalents.
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header conprises a V-shape and is configured to fit within the wi ndow. 13.
The system of claim 11, wherein an upper surface of the portion of the arm
abut s agai nst an undersi de of the header. 14. The system of claim11,
wherein a pair of opposed side surfaces of the header restrai ngCtshePportion
of the armfromlateral novenent. @BAMPe systemof claim 11, wherein the
slot is configured to receive the portion of the armand restrain upward
and |l ateral novenent of the arm 16. The system of claim 11, wherein an
upper dwidmce of the portion of the arm abuts against an underside of the
header to restrain upward novenent of the armand a pair of opposed side
surfaces of the header restrains the portion of the armfroml| ateral
nmovenent . A system for resisting upward movement of an arm of a pipe handling apparatus, the

system comprising:

a derrick having structural members that form a window therein;

a pipe handling system having an arm that rises into the window of the derrick to deliver
or receive a tubular held in a vertical orientation;

a header having an outside surface configured for attachiment to the structure of the
derrick, and having the outer surface attached to the structure of the derrick;

the header having a slot configured to receive the arm of the pipe handling system when
the arm is extended into the derrick to deliver or receive the tubular to a location above a well
head located beneath the derrick; and,

whereas when delivering the tubular to the well head, the arm of the pipe handling system
engages the slot of the header as the tubular reaches a position over the well head, such that the

header resists further upwardly motion of the arm to pretension the pipe handling system.

2. The system of claim 1, wherein the header includes a body, the body configured to fit

within the window of the derrick, the body having the slot formed therein to receive a portion of

"the arm of the pipe handling system.

3. The system of claim 2, the body comprising:

a head mounted in the window and receiving a portion of the arm beneath it so as to resist
an upward motion of the arm when the pipe handling system 1s in the second position; and

at least one leg extending downwardly from a side of the head, the leg being mounted in
the window and receiving a portion of the arm against it so as to resist a sideways motion of the

arm, when the pipe handling system is in the second positioh.

4, The system of claim 3, the head and the ieg being integrally formed.
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a derrick having a window configured to receive a pipe there through;

a header within the window having an outside surface configured for attachment to the
structure of the derrick, the outer surface attached to the structure of the derrick;

the header having a slot configured to receive the arm of the pipe handling system when

the arm is extended into the derrick to deliver or receive the tubular to a location above a well

head located beneath the derrick; and,
whereas when delivering the tubular to the well head, the arm of the pipe handling system
engages the siot of the header as the tubular reaches a position over the well head, such that the

header resists further upwardly motion of the arm to pretension the pipe handling system.

7. The system of claim 6, wherein the window comprises an inverted V-shape and the

header comprises an A-shape and is configured to fit within the window.

8. The system of claim 6, wherein an upper surface of the portion of the arm abuts against

an underside of the header.

9. The system of claim 6, wherein a side surface of the header restrains the portion of the

arm from lateral movement.

10.  The system of claim 6, wherein the slot is configured to receive the portion of the arm

and restrain upward and lateral movement of the arm.
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11. A system for resisting upward movement of an arm of a pipe handling apparatus, the
system comprising:
a pipe handling apparatus for lifting a pipe from a horizontal to a vertical orientation;

a vertical structure comprising elongate structural members;

a window in the vertical structure, the window sized and configured to receive there
through a pipe held by grippers at one end of an arm of the pipe handling apparatus; and

a header within the window having an outside surface configured for attachment to the
structure of the derrick, the outer surface attached to the structure of the derrick;

the header having a slot configured to receive the arm of the pipe handling system when

the arm is extended into the derrick to deliver or receive the tubular to a location above a well

head located beneath the derrick; and,
whereas when delivering the tubular to the well head, the arm of the pipe handling system

engages the slot of the header as the tubular reaches a position over the well head, such that the

header resists further upwardly motion of the arm to pretension the pipe handling system.

12.  The system of claim 11, wherein the window comprises an inverted V-shape and the

header comprises a V-shape and is configured to fit within the window.

13.  The system of claim 11, wherein an upper surface of the portion of the arm abuts against

an underside of the header.

14.  The system of claim 11, wherein a pair of opposed side surfaces of the header restrains

the portion of the arm from lateral movement.

15.  The system of claim 11, wherein the slot is configured to receive the portion of the arm

and restrain upward and lateral movement of the arm.

16.  The system of claim 11, wherein an upper surface of the portion of the arm abuts against
an underside of the header to restrain upward movement of the arm and a pair of opposed side

surfaces of the header restrains the portion of the arm from lateral movement.
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17. A system for resisting upward movement of an arm of a pipe handling apparatus, the

system comprising:
a derrick having a window formed therein;
a header within the window of the derrick, the header configured to restrain from upward

motion 2 portion of the arm of the pipe handling apparatus when the arm is extended into the

derrick holding a pipe in a vertical orientation;
the header including a body, the body configured to fit within the window of the derrick,

the body including a stot formed therein to receive a portion of the arm of the pipe handling

apparatus,

the body comprising:
a head mounted in the window and receiving a portion of the arm beneath it so as to resist

an upward motion of the arm when the pipe handling apparatus is in the second pesition; and,
at least one leg extending downwardly from a side of the head, the leg being mounted in

the window and receiving a portion of the arm against it so as to resist a sideways motion of the

arm when the pipe handling apparatus is in the second position.
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