HEADER STRUCTURE FOR A PI PE HANDLI NG APPARATUS FI ELD OF THE | NVENTI ON

[ 0001] The present invention relates to the delivery of tubulars froma
hori zont avoapicawe@di on to a vertical orientation at a weCrhsaey/obzne
particularly, the present invention relates to pipe handling apparatus that
positions tubulars at a well head. Mrre particularly, the present invention
relates to controlling undesirable forces that are created while
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froma pipe rack adjacent to the drill floor to a nousehole in the dril
floor or the well bore for connection to a previously transferred tubul ar
or tubular string. The termFIEUDUORTHERENVEN@IONr ei n i ncl udes all forns of

pipe, drill pipe, drill collars, casing, |liner, hottom hole assenblles
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system rans errlng atu rom the I pe rac a ver t1on

above apbzﬁa@le tHag podiodshebuiedslat a Wetheddy iNois pditkathyignihe gecsshtiivdntion pElhes tar t
systens is that there is a significant manual involvenent in attaching the
pi pe épeieliipg yndasirahle feragnihatrara prgated wihilg positopnge thhudenat Revedlhpad. rack to

the rotary table at the fer operation in the
vicinity of workers is p§?%h§¢§ﬁﬁ§“%Qﬂ§£ﬂ§3§%§ﬂ§f@ﬂi caused numer ous
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tubular to conme into contact with the catwal k or other portions of the rig
as t hedjagéniltarthd drill flaos feea meis¢hobennt the duillpBooraarkthe (weﬂlhla)rd ol ¢onnbdam, toThi s
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on the |g aro a select pi“pe on the pipe rac Ipe I's thereafter
l'i f t edutiparekhowh iethplagtt f orm and the | ower end thereof is placed into the
nmousehol e. The npusehol e i.s sinpl ﬁ an uprlght el ongate cylindrical
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the elevators, or the kelly, are connected to the pipe in the

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

[0004] One method of transferring pipe from the rack to the well platform comprises tying one end
of a line on the rig around a selected pipe on the pipe rack. The pipe is thereafter lifted up onto the
platform and the lower end thereof is placed into the mousehole. The mousehole is simply an
upright, elongate cylindrical container adjacent to the rotary table which supports the pipe
temporarily. When it is necessary to add the pipe to the drill string, slips are secured about the drill
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 by positioning the pipe over the drill string. Tongs



nmousehol e. Next, the traveling block is raised by positioning the pipe over
the drill string. Tongsare used to secure the pipe to the upper end of the
drill strwogolofieesidri ||l pipe el evators suspend the dril PCpiyseooPoca@
collar, which is formed around one end of the pipe and does not clanp the
pi pe, thereby permtting rotational pipe novenent in order to threadably
engage the sane to the drill string. [0005] A prior art technique for
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the rig atform As the rope lifts the casing fromthe rack, the | ower end

of t heharelsi pgnsiing gstabenad p§et thevgphat firo order o thretanablereopgsgenthanance tolthe dtdhger
i ncreases when a floating systemis used in connection with drilling.
Becausbhe rope is tied around the casing at one end thereof, the casing

or at 1 QORI E R kit B ol Ml b LSRRI BN WA LR
st r ai gbi@hisdsttyiagta Iiiftoen tHeaiCasd Bhe bied bty @hsted dambhg jéiheorc@ds irag. Stheiling igvhi ch

is suspended 1n the well bore by slips positioned on the rot ar_é/ t abl e.
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i n or deingtRspabibEMaht Ricl vdasi red result. [0008] Unfortunately, with such
systens, the hydraulic actuators, along with other conponents, can becone

wor n WMt imthe Ral vameusodeaices havehhagnaudatesl whichgnéohyniodllyemeke afpipehigom a

actua %gigorﬁglnorlberelgl%gg to a vertical orientation such that the vertically-oriented pipe can be installed
into the well bore. Typically, these devices have utilized several interconnected arms that are
associated with a 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 hydraulic integrity of each of the actuators can become

compromised over time. As such, small variations in each of the actuators can occur. These
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conprom sed over tine. As such, small variations in each of the actuators
can occur. Thesevariations, as they occur, can nake the conpl ex nechani sm
rat her i msiocoreeee10The fail ure of one hydraul i ¢ conponeRCTA®ARN6240 bat e

t he problens associated with the alignnent of the pipe in a vertical
orientation. Adjustnents of the progranmm ng are often necessary to as to
continue to achieve the desired results. Fundanentally, the nore hydraulic
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operators are required so as to carry out this pipe novement oper
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Additionally, great precision is required so as to properly thread the
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sectigp. The amount of accuracy required for the delivery of the casing by
a pi p&°H¥#¥ i ng apparatus, in the past, has not been sufficient so as to
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needs, U. S. Application No. 11/923,451, filed on Cctober 24, 2007, )
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affixed to a opposite end of the armsuitable for gripping a dianeter of
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bOOM  hin-walled casing sections during the delivery. As such, a need has developed to adapt a pipe
handling apparatus so as to achieve the desired amount of accuracy for the installation of casing
sections.
[0010] To address these problems and needs, U.S. Application No. 11/923,451, filed on October 24,
2007, discloses a pipe handling apparatus that has a boom pivotally movable between a first position
and a second position, a riser assembly pivotally connected to the boom, an arm pivotally connected
at one end to the first portion of the riser assembly and extending outwardly therefrom, a gripper
affixed to a opposite end of the arm suitable for gripping a diameter of the pipe, a link pivotally
connected to the riser assembly and pivotable so as to move relative to the movement of the boom

between the first and second positions, and a brace having one end pivotally connected to the boom

and an opposite end pivotally connected to the arm between the ends of the arm. The riser assembly
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and an opposite end pivotally connected to the arm between the ends of the
arm The riser assenblyhas a first portion extending outwardly at an obtuse
angl e wi tworerpwed10t o t he second portion. [0011] The pi peThSR@0I062240
apparatus delivers a pipe to a wellhead in the second position. Pipes can
be of extraordinary |engths and weights. Once the pipe is connected to
other pipe in the well head, the grippers of the pipe handling apparatus
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the massive weight of the pipe. This springback causes unnecessary stresses
on t héepif petrdvadidhiyriengaippadataishtanOncathe ppasecainected tr @herdapaneht oetliad,
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when this springback occurs. Thus, there is a need to avoid the springback
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stiffening and inproving the integrity of a prpe handling system For
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and extending outwardly therefrom a gripper
system with one end affixed to the arm and an opposite end fixedly mounted so as to apply tension
to the arm when the arm has a load applied to an end of the arm opposite the boom. The tensioning
system includes a first cable assembly having one end interconnected to the arm and an opposite end
fixedly mounted, and a second cable assembly interconnected to the arm and having an opposite end
fixedly mounted. The first and second cable assemblies extend from opposite sides of the arm.
[0013] U.S. Patent Application No. 11/923-451, filed on October 24, 2007 by the present inventor,
discloses a pipe handling apparatus that has a boom pivotally movable between a first position and
a second position, a riser assembly pivotally connected to the boom, an arm pivotally connected at

one end to the first portion of the riser assembly and extending outwardly therefrom, a gripper

affixed to a opposite end of the arm suitable for gripping a diameter of the pipe, a link pivotally
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affixed to a opposite end of the armsuitable for gripping a dianmeter of
the pipe, a link pivotallyconnected to the riser assenbly and pivotable so
as to nowsoneloAweae to t he novenent of the boom bet weenPCR&SRIMWH622a0d
second positions, and a brace having a one end pivotally connected to the
boom and an opposite end pivotally to the arm between the ends of the arm
The riser assenbly has a first portion extending outwardly at an obtuse
angle with respect to the second rtion. [0014] .U. S.. Patent No... 3,177,944,
U dOBIF D Reiser Skl gRROURF i o AE T BUE B DERRF T NEEHRHOSR 1 or
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on one side of and clear of the derrick. is Is achieved by neans of a
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t he derrick. [0015% U S. Patent No. 3,464,507, issued on Septenber 2, 1969
to E. Isidemfevad edrar obtheaderrige gEhiads achhoyed dtyl racans od eytrasispyst irah sMhighgis Pyetiein
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for a traveling nmechanismthat includes a bl ock novabl'e up and down the
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bl ock pulleys into a drawmwork. A power drill drive is carried by the
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mount gfhrglt htgot 0 the power unit. Power tongs, slips, and slip bushings
are supported adjacent the | ower end of the mast and adapted to have a
drill [pd¥ @8t PaenttNwe B3etodrsougiksded omSap@nibee2,09shicnB. [ c annaadadt hlq teacheser
drive whereby the dril] pipe is extended in the direction of the hole to be
dri | | @grtabloeatany pipeanphiegsitstenp . Tias satpnyingludpsymasf royptabnmaysfed and movaple o
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strongback over the rotary table thereby verticé?ly aligning the pipe stand
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elevator for drill pipe is carried by an arm swingably mounted relative to the power unit. Power
tongs, slips, and slip bushings are supported adjacent the lower end of the mast and adapted to have
a drill pipe extend therethrough from a drive bushing connected to a power drive whereby the drill
pipe is extended in the direction of the hole to be drilled.
[0016] U.S. Patent No. 3,633,771, issued on January 11, 1972 to Woolslayer et al., discloses an
apparatus for moving drill pipe into and out of an oil well derrick. A stand of pipe is gripped by a
strongback which is pivotally mounted to one end of a boom. The boom swings the strongback over
the rotary table thereby vertically aligning the pipe stand with the drill string. When both adding
pipe to and removing pipe from the drill string, all vertical movement of the pipe is accomplished
by the elevator suspended from the traveling block.

[0017] U.S. Patent No. 3,860,122, issued on January 14, 1975 to L.C. Cernosek, describes an
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[0017] U.S. Patent No. 3,860,122, issued on January 14, 1975 to L.C.
Cernosek, describes anapparatus for transferring a tubul ar nmenber, such as
a pipe, fwomnw/®se@page area to an oil well drilling plaPCouseoovlee2240
positioning apparatus includes a pipe positioner nounted on a platformfor
noving the pipe to a rel ease position whereby the pipe can be released to
be lowered to a subnerged position. A |loader is operably attached or
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pi pe track pivotally nounted thereon with pipe clanp assenblies which are
adapt ek ppertecerclasa ppiipen vngbi .thehpe mapdetrickradedite tpi wotadd tp arsubaldrgedy a
hydraul i ¢ power pechani sm or gear nechanisn1betmegn a transfer posn{ion in
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shows pasipbpe. TaagbditichcappRilad Ai®wicbhiava Dpipe WK pidsthlly nd@nte@thetcdk widipipainer
end of the boomis pivotally supported on a horizontal axis in front of a

wel | . clng asspinbléesrviels aieqdpptodtaaicrsive o pipedensedh. t bha piee taelels peyadalbrmeyablhoom
on an.axi,s ;parallel to . the horizontal axis at one end. The cl anpi.ng _neans
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the traveling block that raises and |lowers the elevators and at the other

end t ¢o tlebrberged positam.t o pass around sheaves. [0019] U.S. Patent No.
4,172, | ssued tober 30, 1979 to C. ins, shows a floor-I|eve
pi pe it iLLS %S%S\E& KRGl e S ) f??g( tpﬂf{e?lsgveraeﬁ abyj fhoys @ypipe
derri ] J; : ont : i . J
per pendr i PRAREME SREOYSTEnBREC I N nd S APRARRIRIAT BB e |
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of the well. The qpposite end of the armcarries a pair of shoes having
| at er 4hq Yoompemimcinpyallelde tieyiongonialaxis 4t gue pil- Ahelamring meansallows thelieq ee
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t he arm suppor n 0 SWn e arm erally
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self-centering tongs and a transfer armfor a drilling apparatus. The
cl anpstlst cndito the hpehep astapass erouad shdases. | y nmounted to the transfer arm so

20 OIS shTL S, By MO oL LSy a3, 0 sty ol 3l amped
handling apparatus which is mounted on the floor of an oil well derrick. The apparatus 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 to 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.

[0020] U.S. Patent No. 4,403,666, issued on September 13, 1983 to C.A. Willis, shows
self-centering tongs and a transfer arm for a drilling apparatus. The clamps of the transfer arm are
resiliently mounted to the transfer arm so as to provide limited axial movement of the clamps and
thereby of a clamped down hole tubular. A pair of automatic, self-centering, hydraulic tongs are

provided for making up and breaking out threaded connections of tubulars.
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provi ded for meking up and breaking out threaded connections of

tubul ars.[0021] U. S. Patent No. 4,407,629, issued on Cctober 4, 1983 to CA.
WIllis, twachwde2e1bifting apparatus for downhol e t ubul aP€T/USRé0g/0b32fa | ng
apparatus includes two rotatably nmounted cl anps which are rotatable between
a side-loading position so as to facilitate the |oading and unloading in
the horizontal position, and a central position, in which a clanped tubular
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aut oMbkl Yor AhARIL ABUBIAMRRS 1tk ddherdluifchaadhoRasy inkeRHpr the

boomis pivoted wth a downhol e tubul ar positioned in the clanp. In this

posi t ivdn¢h drheotelablepedvdcutasiderlohdingpogti@dsonstth favilstateehylopdiap endronloddidg on t he
e IR AT T T
dril | 'a?ﬁ WR&T ak! HWEE fnnb %hﬂ:%??ﬁti IPRQI &mé@&ﬁ'&‘hy&rﬁuﬂé‘ S &&ﬂg%&&git qm

ed tot str t a

pi votal 'y connec € suppo ucture to rotate abo irst axis.
Thi s pratiflar  Aeshiticany Agasyhd elahips ¢t diesside-padideqioditiohivelienkSer Phe/ Bdath iy
connected to the support structure to rotate about a second axis, and a rod
whi ch piwtembwih e dopanoksdnbulmepasitipmed &r thgcknzndntthis pesition.cherrlamiped pdsiarion of
the arm an | at for maxes anpd t ength of the rod arge sel ected .such that
the ¢ PRERENTAR M SRR e B0y e bed Byt R LB Ere SR R B Rbeh e
rai seqghP@sginbhs on by nmeans of the rod as the transfer armnoves to the raised
position. The transfer armautonmatically and progressively |lowers the

pl at f 40032 &J.5 higatéroWar. ddt9g 39l tpronddsya prediors pésitidreng sydteas (drheldrilingspantiar m

nmoves tQ the |l.owered position. [002 U S. Patent No.,6 4,595,066, issued on
June Phichigglydesy SYBPRRS PRI re avd@trm%%na&ww&ﬁﬁ 5ORREEqro Ahe SURBRTHITYSETRI | |

pi pes i o, at it e i il
B b f o AP R e meeiud ) SRR Ry
hol e kehmgtadrté tHeadprairt samcargbeotatd abewiept@nkaxissandaro®dhih id ieultedestwesd of
the carrier that has h¥draulically;pperated doors secured

hydr adhg Eansfsy agpapathelatbum. I&leg?é’ﬁliél% ehtherpa agp p@;tfoaﬁ@w%a b%h&ﬁ&gﬁh&ﬂtﬁl@
B0y St pERE AR By B BEPH LG RBRL N AR L0 S RGBS B 4t

t eachegisal pzisnﬁa_n*b? Hah O\6F tRPdE AR SraidTbicimingovd &th € fhide@ho a0 MEe@ ANt Arhi Ng
operations. Drill pipes are nanlﬁulated bet ween substantially horizonta

and ventonpgicaliyoanidinregrsssiviheloagpahaplagoims taige towiredpesitiabyrmeans efithgrdd b ng
devicz which is rotatgb&e abou a.gubstantially hori zontal axis. The
appar UL D HLOVES § th fopd e position.

[0023] U.S. Patent No. 4,595,066, issued on June 17, 1986 to Nelmark et al., provides an apparatus
for handling drill pipes and used in association with blast holes. This system allows a drill pipe to
be more easily connected and disconnected to a drill string in a hole being drilled at an angle. A
receptacle is formed at the lower end of the carrier that has hydraulically-operated doors secured by
a hydraulically-operated lock. A gate near the upper end is pneumatically operated in response to
the hydraulic operation of the receptacle lock.

[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

-7-



provided with clanps to hold and mani pul ate pi pes. The strongback is
rotatably connected to thesane axis as the drilling device. The strongback
noves up WO 2dovee2ewt h the drilling device. A brace unit PC3/usRe0aob2dot o t he
strongback to be rotatable about a second axis. [0025] U.S. Patent No.
4,834,604, issued on May 30, 1989 to Brittain et al, provides a pipe noving
appar atus and nethod for noving casing or pipe froma horizontal position

adjacent a well to.a vertical position over the wel.] bore. The.machi ne

et uaabe B gue OV AsHEY b saRSRE o B S R e S Ting €D Ton by
a_hydnatlid SdeB8 10ARS L ARBRACK HIbRBbIN®ORI PEcBRiafl9) ds the same until the
pipe is vertically positioned. Thereafter, a hydraulic ramon the

st r ong@2 U.S. Pactnubeti834€04 yuddoweylayn 80,1889 i Brettaon cicds progident pipehevsdg i ng
suspended in the wel|l bore and the additional pipe or casing joint js
t hr ead@BRTRle B¢ grethagoiop maying casig sy Pigolrom 7 w1208t peyilien agAcqub g erpikle 24,

1987 lje{‘ticgfg%iriti{qnl K Yﬁed\%g}l gofge tﬂ%dmgté?lru%eofﬁé%lr(ig@ ? BQ&H%&J&%{%SI;G%E:&{ mofv&ge(f he

novenen pi pe. riTling mast an ransfer armis nounted at a
first paxitisn afld aehsdd gobRioAdSta Hydralitiv earhe Ave@Agtack @vps &@d pissdridi odsnBasangy ound
| evel and an upper position aligned with the nmast. A reaction point anchor
i s fi%at! hietmpe Bsseeaally posiHenady | Thorepdlepeshydsandicgpacadthe soanghaek {5 sostatedk| s.
A fix l.ength.link is pivotab mounted to, the transfer arm at.a second
i s b B plr® PSRl Ln 3R S P Mk R0 R ap A R BB Y

pi VOt%%é[sirY%’jé'th@ﬂth@éad@dﬂﬁle%?& to the distal end of the Iink and at the other
end to the transfer arm A second single stage hydraulic cylinder is

pi vot 40026] hbSiftaguht Aio. 6AeS,eddissuedtonNaiestbat 24188 DH.It. elair priovalasia atethtaddont her

end to the reactiop point. [0027] U.S. . Patent ... 4,759,414, issued on July
26, 1PHUPHNGA rafsior pmm 1oy iwglﬂgnb?ﬁ qifﬂfﬁ@%é%NﬁPH@g\Wé ANq A djages aun is

drilli ' j i t - I id
Fnner e e U DS B R PR e s A B Bt

dr awwankipp&ipositiandlignegdivith thoomasti 3\ madtivhedimanéhopisgexel oatnrsdpicct ts thealdiliing fi t
bet ween the skid runners of the drilling substructure skid. The drilling
subst mpast frdespasqddray Bisdisisaxisouk fixedlengihiliak is pivotablymmousigshie the thangfar prm A

pl atf AT 2% I%)gcédsfr(gg Hﬁ[ﬁa’rgt a%isl, %ﬁlgear ﬁllgps%&%lg gt&éé C%Iﬂh%ie-l;rfsepi%%ﬁ‘\l %ﬁo% ¢ i%:t gne
nount s "a pipe boom as we as a’boom I'i nkage,“a~“notor," an a ydraul i c punp

adapt egd @ tHoysthl édtieoPthpeinkeamat tHkaBE- enttR6 idirskerR@®i tA QBcdn@Glflhahgt t he
upper skid in relative position over the |lower skid. [0028] U S. Patent No.

5, 458 hy8rpuli¢ edinddr is pivotabdpeountzd atl@@snd do Redistdendkbhe lngsod pbids othepipe
handl itnﬁ1 met hod whitch is used to nove tubulars used froma horizontal
posi t itOAIRALOBiPEE L ack
[0027] U.S. Patent No. 4,759,414, issued on July 26, 1988 to C.A. Willis, provides a drilling
machine which includes a drilling superstructure skid which defines two spaced-apart parallel skid
runners and a platform. The platform supports a drawworks mounted on a drawworks skid and a
pipe boom is mounted on a pipe boom skid sized to fit between the skid runners of the drilling
substructure skid. The drilling substructure skid supports four legs which, in turn, support a drilling
platform on which is mounted a lower mast section. The pipe boom skid mounts a pipe boom as
well as a boom linkage, a motor, and a hydraulic pump adapted to power the pipe boom linkage.
Mechanical position locks hold the upper skid in relative 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
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adj acent the well bore to a vertical position over the well center. This
met hod utilizes bicep andforearm assenblies and a gripper head for

at t achmenwoteiwdsesivubul ar. The path of the tubul ar bei ngCRse@9i0622d¢6 ose to
t he conventional path of the tubular utilizing known cable transfer

techni ques so as to allow access to the drill floor through the V-door of
the drill rig. US. Patent No. 6,220,807 describes an apparatus for

O R R e Do I M PR e e B o P

handl ifg,caYs1668 th Me ARAvEHiTonR0sEh St thy ﬁfb‘d[a? utlﬁﬂﬁ% Rh&fn B@d?@irhﬂb@er%é’&lhﬁfﬁks $0
transfers the pipes froma horizontal pipe rack adjacent to the drill floor

to a waetd albet aaressetottht dolh floor dreuesh- tha&fkdcmreﬁtlmfdrﬂlheg duiS. [Pafeholp. @;@E}&O'/t he
drill string is made % for. | owering downhole. The cantilevered drill floor
Fp

i s ut iderribEs o apparates loF parying Ayt the ms(hod ohlsd Batent Nos adad 4%t f or m space.
[ 0030]406&9% ?%{%@hg&'% 6 5779)5184[966’OH;IA21§H§[§P%0W§RV%6D é@%%{lés%éﬁséﬂaﬁ&%get

scribes Ular transter s movi ng pip

subst apdtémlforaaiolzlst akude@si ThopipORandlifg Satondirknséursitha piidbgbanthoaikbialspd i cal
position at the rig floor entry. Bundles of individual tubulars are noved

to a prdceiscairte éhe\mélr Bogy te ﬂaﬂﬂlcm@n@@pb teakeidaek arae bl the dpd lf@@r wbertehhﬁ
t ubul

ands The Ki n chi.n t he ns..and
rmkos i SRR R e e TSy RSP R RS hAM bR 4 RARER A PERAC,
transfigpdiag dykem ohe tmlﬁmf&@@ & and stor age area. Atrolley is rmved
into position over the picCk-up area to retrieve the stands. The stands are

cl anpd@030p L. hePatend Noe§, 76hd14,hesucd oh Maychi 56, 2004t Simpromctslibdesanbésal tulyular
hori zont a 4? osition ta a substantially verti cal BfSItIOI’I at. the Trﬁ%g fl oor
ent ry TSGR PYSICROTHRENE RHI6 WGV HEchPHE AP AN PRIt RRsidem ARy dhe Gyl and a

travelg {115%1{%&5& 9%@&1 o fi®n ﬁ\é‘%{gg{l}gr%%%es@‘f&ﬁvMﬁaﬁR@ulé%ﬁ%&%%%t I on

and the stand i s ru into . S. Pat ent 779, 614
| ssuegreRsFurgusherd4, stadddakicaiphbréak-aenachiRonskeanptivatbd ysitants altle bedkivard f or

transferring pipe. A plge shuttle is used for noving a&l pe joint into a
first %ﬁtm@.a@ﬁn%m sttahsrig panmpeiipng g akes wothscanizastion fethe sagest dorgesi Thon.

[0032] lar | $an@Ns ﬁ}t%h@r%ﬁ%t%fre d Hgm% &%nﬁmé g)vep[gﬁcpg}% gJeQV'Ad[?on%y %’1%%@%’@“%['0

net hod" preven

del i V%slﬂgn @v&l tRE picR-up & tbh@@i‘éve {HRQ&3Hs. |"Ithe|s$and§1 Qﬁer&ﬁm}%ﬂl t@@ﬁe @dl1dyhadpresent

invention to provide a system and nethod for stiffening a pipe handling
appar atallsy tsheaverifivinng substantidlyhooiapntalgfosdighithr sibisantizlbonsirtiedpositior d dre no

00341 TPy B8 \GRRish! By EER iR Irisglsrs e g FOh o prgrraa R by L
and methechd Quipthdrt HEREOS fhe stand connectlon and the stand is run into the hole.
[0031] U.S. Patent No. 6,779,614, issued on August 24, 2004 to M.S. Oser, shows another system
and method for transferring pipe. A pipe shuttle is used for moving a pipe joint into a first position
and then lifting upwardly toward an upper second position.
[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.
[0033] 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.
[0034] It is another object of the present invention to provide a system and method for stiffening a

pipe handling apparatus that operates within a single degree of freedom so as to move the pipe
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pi pe handling apparatus that operates within a single degree of freedom so
as to nove the pipew thout adjustnents between the conponents. [0035] It is
still anovbesiogibp@et of the present invention to provi deCa/UGsgavsm22and

met hod for stiffening a pipe handling apparatus that utilizes an existing
derrick. [0036] It is another object of the present invention to provide a
system and nethod for stiffening a pi pe handling apparatus that prevents
damages of the co nents of the pipe handling apparatus. [0037] It is

anot hePthoy} & ‘t‘“@?@%@wﬁ%é@n‘ion?wg?f?'i on to provide a systemand nethod for

stiffqpo3g 1ds RilPHONRPEL LAY AR ?és@ﬁt‘i&ve%ﬁéﬁ boggg%ﬁﬁ?é S sRhIENEYShSPfor ANFer@fg t he

pi pe handl'i ng apparatus caused by wnd. | t i's anot her object of the
pr esentpipaivadting apriacatypy hei wdizas sy stistmgadudricket hod for stiffening that

achi eves greater precession in the delivery and installation of pipe and/or
casi nd()ﬂ%ﬁg dsgpnpther ebiggi of HsPresspidayendion {ppioyasdeysiem g methad fepstffainete a

system: i | i ] ses
the StyCAPTIER Bl bl ARl Bt B PR R R b kL ah BEREESTS
advantjegsry 10fs dnbthepogsanil thoprestht BReiidnl topeeadea appai &t mbthomfer di€Rdingg of
the attached specification and appended clains. BRI EF SUWARY OF THE

| NVENT4 [ane houlling appsatpy @gmquw%mc%zwadﬁmogoas efytke pife handling apparatpmepuscdipe
conprisigg a pi pe handling apparatus having a first position and a second
posi ti'0N a derrick having a w ndow through which the pipe handling

appar o538 dek hﬂ&ﬁ&_o@{(@l@i 318hd e@RntBléntRaaprodid a3y NGAIEd mEMBA TRt fidhih Hat
wi ndow of the derrick. The 'header receives a portion of the pipe handling

appar athisvestgent¢ripeeqespen mathd delmgrapphbinstallaicqnsofiprpet dnd/sceomgl posi ti on.
[0042] T i pe handl.in pparatus conprises.a boom pivotally. novable

bet weéw’@?flflrsgpot&sgﬁ%?%?rf e s R UTIOB SR P s 2 S PEvASH el vlfgﬁwam ly
connecg . i L I onnected to the
|ever%§§§£ﬁgP§£§%§9§§?£n Fﬂgﬁﬁgﬁﬁﬁﬁgﬁéﬁ?ﬁgﬁgg§§§?§ﬁ %m§he boomis in the
seconqO@igihdésonnd ather ébjeuts ppeidvamags odiifd prednt vemicappidtidict@ne mghaddnt tiloen ar m

for gripping a diameter of_ the pipe. The header receives a portion of the
ar m widpadingohide pitackhed ppacHicatior grbanissded @Hms[ 0043] The derrick has a

plurality of structural H@ﬂp% 6%R}$X%W?ﬁhirﬁx,ﬁﬂﬁﬁ uctural nenbers

arranged so as to form W n e plurality of structural nenbers form
an i nyee41¢dhypaR@ieavention is a system for installing a pipe comprising a pipe handling apparatus

having a first position and a second position, a derrick having a window through which the pipe
handling apparatus delivers a pipe to a well head, and a header mounted in the window of the
derrick. The header receives a portion of the pipe handling apparatus when the pipe handling
apparatus is in the second position.

[0042] The pipe handling apparatus comprises a boom pivotally movable between a first position
and a second position, a lever assembly pivotally connected to the boom, an arm having an end
pivotally connected to the lever assembly and extending outwardly therefrom when the boom is in
the second position, and a gripper means affixed to an opposite end of the arm for gripping a
diameter of the pipe. The header receives a portion of the arm when the boom is in the second
position.

[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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The wi ndow has a top and a bottom The header is nmounted adjacent the top
of the wi ndow. Theheader is nounted to the plurality of structural nenbers
so as to weterderd10a generally horizontal orientation oPCIAUSg@E®52240 y
parallel relation to the floor of the derrick. [0044] The header has an
out side surface and an inside surface. The outside surface is formed so as
to suitably fit wthin the window of the derrick. The inside surface is

formed sp as to suitabl receive the.arm, The inside surface rgesists

upvar defige FomognSy i Ml B R T Fur i Biostesor | rechd fie Frrprisigondl
verti %@i‘entfa%&fér i‘i’iﬂgeh&%llﬁ?é?alléﬁ@@laﬁ&%{oqﬁe $6f SGRe HESIERL S a sl deways notion of
the arm The inside surtace of the header exerts a horizontal force on the

arm [|[00465I'hd headeehden dotsdeasulfoch/and Bheéndidedhyirfaes Tae beadicandatis foemst soae

| eg. The head and_| e int |1y f d. .The head | ted in th

wi ndoup SHURLY fib Wity G WRIUIWLEE SRSTFlon THF 1SS SrHPRRCITIROSHRDE RAI ng
8. L0 the - iti.Qn. d I

hoad retfisafip sl TH ASRENRRO Rl o ARy o A 0 PRI el YA

si dewagsddiokdram itidadh€orad on Waarn! Mae pisple shanel resigs apRiBtvaididoticn dfithé hen.
second position. The body has a shape suitable for mounting in the w ndow
and sdibcangide fustace eciép gyt exmtsarharzpetakionce orHbe Bead recei ves the arm when

t he pi dl.in aratus.js.in the secon sition. T eq, receives the
ar m oGl R B ARG Thi ek A% BSARRA REREU R0l SR AEBRERS rhe
pr esenfichMe Nrhed. The ReadBl BRUnRE i ABIRY B R0 TERMaA uPpREIZAKA of the arm
orientatron for installation in a vertical orientation. The nethod incl udes

t he stvdps tif pipx hanldiing gpparitoo mintersetdral positionodhaldgyexomide doenwpidpelrsudhe t hat
grippers.a ositioned . adjacent to the horizontally-qriented. pipe,

or i ppities Pribe BeRy-7 biR iy MG i IeaViBdo Wi A s pperars nistipBel Hip arhe
boom r . : i 1 I I, i of
the bon bR b E bR PLAR he <TRKEROTTIGY, he bob bt OInAE WLAESE 2
por t i emowking ethawindow andweialse foroeuriven the aan wicrudo\Virtefhead decivestke arhibvehen

grippers are affixed to an armpivotally connected to a | ever assenbly. The
| ever thgpigatiaydling spgiug s yn fsuseceed pesitieie BBo e rPeelveethiscdms whemibe pipe

i ncl u%ﬁﬁdﬁ@%@%ﬁgﬂ%&% tﬁgé&gg%ﬁjgﬁﬁgﬂ'm and the grippers and the pipe through

t he wi ndow*o erric rvering the pipe to a well head in the

verti qe0469rTRNirddcn® hveh@be &S h MeLthdtE oPhidRi taﬁkp% el 2 Re@gbnid) driRatavieh tbeal
orientation, resisting an upward notion of the armwth the header, and

r esi stinsigjlagios iewearyisalnmpichtionf Thegetos ingltdestthesthpraeferxtentting afptonodveltiyo

rc s AOLR A9 QUL g, o i hepler 8o RS AL Tn

sui t abyiye GRESHY thel Ri-BRG1Y-BReREd bipe Al he 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 a portion of the arm in a header mounted in a window of a derrick. The
grippers are affixed to an arm pivotally 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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and nmounting the header in the w ndow of the derrick. BRI EF DESCRI PTI ON OF
THE DRAW NGS [0047] FIGURE 1 is a side elevation view show ng the pipe

handl i ng wppariesoi n accordance with the teachi ngs of Pha/yse@bos2ee

enbodi ment of the present invention. [0048] FIGURE 2 is a side el evational
vi ew showi ng the pipe handling apparatus in a first position. [0049] FlI GURE
3 is a side elevational view show ng the pipe handling apparatus noving

fromthe first positio positi 050] FIGURE 4 is a
side el evation view of W@%@?@ﬁﬁﬁ&@mﬁw ng the pipe

handl '[W%@E@UREH%S 33idaRIvVAGot Q@wﬂh&@infg!’éﬁé ﬁlﬁé h&rﬂilih@@ ﬁa@&tﬁi‘ﬁﬁ AOShARAYith
[0051] FIGQURE 5 is a side el evational view show ng tlr)'ue pi pe handl i ng
appar abawachingsts tisemofetrepg emibbdiorent of thhipodsetithevantipe. ext ends in a verti cal

orientation. J0052] FIGURE 6 is an illustration of. the gripper_assenbly as
verti d%948) Fl@ﬁﬁ@ﬂdﬁ aﬁ'gieFlﬁgatgﬁIﬁiwemb%mngrﬂﬂmp&h@dﬂ@g APRATRHES W12k nosHgN” vi ew

of a fi 'y ' - ' : '

nandl i00FA PRDRE SRR e Shobie B R @RBRN Eim b BUREee
secondiralgositioatdwed eidedontepdsittdn. t he gri pper assenbly pi pe handling

appar at us. ‘0055] FIGQURE 9 is a side elevational view showng a third

al t er 18930} ElHBE ipe pide elevativa vigw phide pivs Sardling apparptye slsivgag Hamétc hagdling
appar at us. . 0056] . FI EJRE ﬁ)tsh a siﬁlae e[[.evati onal view of the preferred
embod REREUS S TRY NS B SRS e S PORVERC i on, i th the pi pe handl i ng
appar 3hes1 | iIFIGBRE 53¢ a RRRI di&@fiond] QR&W khéil e pibe AN appaftRusehakadctone!
view of the preferred enbodi nent of the system of the présent invention,

wi t h tpeeitiph pewhahdhé pige apipadsan asverticahosent@md. posi tion. [0058] FI GURE 12
shows r evatiopal view of the preferred enbodi ment of the system of
t he pdﬁ%@??@m oo JTErpHPR B PBESRE AR IOES YRS PERE s dBRs}

Ref er ri 1 e 1S I i . i
ecor Qo e B e i P B et "
appar af s pfife handhiogapedaton a skid 12 that is supported upon the bed 14 of a

vehi cl e, such as a truck. The pipe handling a&iarat,us 10 in particular
i ncl ud@854) FEsBRE Bas 4 vidg clpwtignalyiay shpwiesatscendrdicuiséne empodigieniidiqgrimeand a

secon %ssembly pipe handling apparatus.

[0055] FIGURE 9 is a side elevational view showing a third alternative embodiment of the gripper
assembly of the pipe handling apparatus.
[0056] FIGURE 10 shows a side elevational view of the preferred embodiment of the system of the
present invention, with the pipe handling apparatus in a first position.
[0057] FIGURE 11 shows a side elevational view of the preferred embodiment of the system of the
present invention, with the pipe handling apparatus in a second position.
[0058] FIGURE 12 shows a front elevational view of the preferred embodiment of the system of the
present invention.

DETAILED DESCRIPTION OF THE INVENTION
[0059] Referring to FIGURE 1, there is shown the pipe handling apparatus 10 in accordance with
the system 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 boom 16 that is pivotally movable between a first position and a second

position. In FIGURE 1, an intermediate position of the pipe handling apparatus 10 is particularly

-12-



position. In FIGURE 1, an internmedi ate position of the pipe handling
apparatus 10 is particularlyshown. In this position, the pipe 18 is

i 11 ustratwo 20n/662@0position prior to installation on thecCamskeovns2420. A

| ever assenbly 22 is pivotally connected to the boom 16. An arm24 is
pivotally connected to an end of the | ever assenbly 22 opposite the boom
16. A gripping neans 26 is fixedly connected to an opposite end of the arm
24 opppsite the | ever assembl y .. The.gripping neans. 26.i ncl udes a. body 28
and ooty B5 neRiiono e Rl Shsidet sbls SRt BN iphuaRi et & Ry Ry

skid b3 apgvansanpasht & ﬁ@&aﬂ{é E&H&Etleé( (CRRBEEMES. L e AR iRl @nh&X&S

assenbly 22 opposite the arm24. A brace 36 is pivotally connected to the
boom l6amedl dltlsolepénastcaltily2Zappositd hd bbamtlibe Aagripp2d: thetne@ée s fixtedly ewneccted
assenbly 22 and the_body 28 of gripping nmeans 26. [0060] In the_ present

i nvent' 8 OPRITHEC BRbM t6 2i8 23 oppesiictif lavCrrassamklib Pk dhe SEPRING MeRHEEIngERr
and b e . . . .

cont | aqray 28 nE Bl ina I A N BY RRERHe KRR o ARIOME e i pna 1,

abl e toppbstelenll pR@tdlly cAnEAAL tislendS e PR asdchibduPhopigitd te@Fhar. of brabe
boom 16. As such, the end 38 of the boom 16 shoul d be strongly reinforced
so as 30as protllyeontretadde dbsbeam 46 and elsp alvatatyeqpnpesied  thhermds betvezen Ahd ug

40 extends ou I r o} i de.of the.,boom 16. This lug 40 is suitable
for o0t sl b ROLOI W BB m S 2R6ry 22 The boom 16 15 pivotal ly
conneq@gb] & tht P sSRRORN SN, SR dba 1 @isd stras@kbdl %m@@zloﬁm sirilsderd& mdiBers and

pi vot abl e connection at end 42 of the boom 16 is |ocated i n offset
r el at ibomshi fn partcdbo e theheegpiny otvahblien, tlonbeo i16ns dehfgluradnse dsitnkhagd amiopén t he

R e
connecfl 1 t i irst
port Stk AE 68 s LAGRAGTTE L SHE SERRRPLYAR.A BeLiigRo i

obt usehamgksamni stitnctued peegritt @ thedos@clond\ [ugr4i caten89 outhaedl) ok @ side of the
pivotally connected to the end of the second portion 50 ogﬁposi te the first

por t i dRo@gLo. Ties e syitablsifoppixpiapleconmrstipr & the levseaspablf22: Hherbopsy 16
tiqn .4 i ' . The, | th y
B?\r/o![g vgté@ﬁﬁ@%‘iﬁé%d%ﬁﬁsﬁﬁé‘gﬁge@%%%ﬁ"%r‘f’§’a9%>8t°meﬁ?%en§<?$ﬁ"qfﬂe WOS%@??%%PG%%&ZM

t he seeemthperthé BEbRA6 islbtsedH TRt RIARAGEFBAI attfve il QYBIE coSRRTBA ¥4 82
facilitates the ability of the present invention to carry out the novenent

of t héhgliga34ngitibdewidn 2t hentadriianmnembadioentcads orwanidy frére thesids afgie boom
orientation.. [00 he, ar.m 24 has .a nd pivotally connec eg ot end of
he. 1 11PePPRiEt P RT3 of T HEmcya oL SORB1 § D5 Aol copEIBBRIL BRATSE SEhe ar m
24 15 [6661196E ®RY of RsdhiB1y2DRRLARY ATRA Pz 48 AhdRALEAI Y Rion 0. PRI i@ poidh
connections engage a surface of the body 28 of the gripping neans 26 so as
to fiX@dixyends at an obtuse angle with respect to the second portion 50. The link 34 is pivotally

connected to the end of the second portion 50 opposite the first portion 48. The arm 24 is pivotally

connected to the end of the first portion 48 opposite the second portion 50. The lug 40 of the boom

16 is pivotally connected in an area generally between the first portion 48 and the second portion 50.

This unique arrangement of the lever assembly 22 facilitates the ability of the present invention to

carry out the movement of the pipe 18 between the horizontal orientation and the vertical orientation.

[0062] The arm 24 has an end pivotally connected to the end of the first portion 48 of the lever

assembly 22. The opposite end of the arm 24 is connected to the gripping means 26. In particular,

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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position the gripping nmeans 26 with respect to the end of the arm24. The
pi n connections 52 and54 can be in the nature of bolts, or other fasteners,
so as to wonomnglsgsieonnect the body 28 of the grippi ng meamaS2@9ies1240 t he arm
24. The bolts associated with pin connections 52 and 54 can be renoved such
that other gripping neans 26 can be affixed to the end of the arm 24. As
such, the pipe handling apparatus 10 of the present invention can be

dapt abl : ' ' f pi 8 d ' hei ght fdrilLi [
20-" 0063 v s Fifiery TRlane ShBntFudosoraee Bitseissthetn P ety ek shars | 9o
and 32.{,hRBshahabk &vidl @0erh P8, MeRGLAs AsotiBRdRABYpid&ondd¥idny 87 hAE M can be
translation of the grippers 30 and 32 allows the pipe 18 to be properly

noved rexpwarddiugh drad othonprppidg yneanc26 tdrebovdfiked @l thoendof tht hon 2éf Asheclpitipe 18
is achieved. The grippers 30 and 32 are in the nature of conventional

gr i ppe¥Re RRdline PpAragisd chHie RpsEENYENtQR Cﬁ%b"ei‘@@&geﬂﬁ SAIRMSSHZCH PEPiRE &% At he

pi pe . i - 43~ The link 34 is an el ongate nenber that extends
fromt 8°%§§%§g% @ﬂg8%§§g§%%n 44 to the pivotable connection 68 of the

seconqo@ss] tThe@ripPin@imdahe2d Bi¢Rideaths daBY 98 Azth tHh&ippedGBshd 32 theRRbeNsony e
and extends generally adjacent to the opposite side fromthe boom 16 from

t hat dle lepgthat thepndy PRe Thisnvertepl {thndlatipard itk grippets A and|33tallows il pipe 18 to

t of the b 16. .. Th i s_pj.votall t t he, smal |
rr amongrieonhaBiesey dafry i AbSRFreRakRedc B AP b atpt S T
| ocat izeRic®dOMHe &ilHefy INaA8 3D IMEBR nhitf (ﬁ“@%vehﬂ@ﬁaﬁgﬁ}t)p&ﬁ RER 3 PPeR%hdESse

structural support to the arm 24 and also facilitates the desired novenent
of t heoas m Gkagethcgter denmteredfighnt pipé 18.he dpéipd. 18 bet ween t he hori zont al

orientafi and the vertical orientation. [0065] Actuators 56 and 58 are
il ustlﬁ‘iéﬁgf hg din i§gn @%de%ﬁﬁéﬁﬁte%tw[stfw mvatgﬁlar%rn%%tlebgéstp k¢ end
connec{ j y : : : ators
oo and Rt bl RAORR (P elhefordiifiond 30 BP Ak AcHDtbifdo, R Tink A 18l

hor i zeRrteabiblerang tahdsaenethlly adi@hytotioe @ppaisd sidedforb edodmvitdne tlat sfah@gnt o
cause the pipe 18 to achieve a vertical orientatign. Wthin the concept of

t he présehite lih&hwilbgencgllyimeyearehyige sutheanaament gf thedwopel @it The bvge Phst ead

of the.pai rayl i tors n 8, [ rated j.n Fl 1.
o066 Rl Pl 8 s B PR B SagRaRilea p B b0 SRR i bl G5 RT 62
ext endi AbchifpNedl S gyths Brnd 36 b&whkay Bic dRdLiRereal Biecd Ieprevidbd stiu R4l sGfporMbem: t he
pipe 18 is in its vertical orientation, the transl atable novenent of the

gri ppers 23@ndaldo Srilgains the datitadimegneot eisht ancidwingibe mwdeméntohthemipel 818 t o
engag%eméepl tﬁehﬁorngﬁta?grignr‘ggtio%fantdQI?e xgertjtitl:e{l oﬁiegteeltslorﬁ 0 and 62.
[0065] Actuators 56 and 58 are illustrated as having one end connected to the skid 12 and an
opposite end connected 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 illustrated 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 so 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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[0067] In FIGURE 1, the general novenent of the bottomend of the pipe 18

is illustrated by Iine66. The novenent of the pivot point 68 of the
connect i oMoORketwvwsed10t he | ever assenbly 22 and the |ink 3#Craispédmsizaat ed by
line 70. Curved line 72 illustrates the novenent of the pivotable

connection 40 between the boom 16 and the | ever assenbly 22. [0068] In the
present invention, the coordi nated novenent of each of the non-extensible

b th .10 . i d with i zi |
ot e e RREL b B ik L Eohtbich RREST R G L0 AR ¥
bet weept3he iﬂﬁit&a@é@bﬁﬁmn_@ﬁ?\%d 1S 78 iR &Mt ﬁheh{lﬁeﬂi@ﬂ%@pi%taﬁl@@orﬁfegﬂién pi pe

18 between a horizontal orientation and a vertical orientation can be

achi evi@depurealthe bdtmoli§ghnd the lemec hsseinbly 255soci ated with the vari ous
conponents. As can he seen, only a single hydraulic_ actuator may be

necesd 39681 dpthg presgnidpyingign. the pOTdiBatef S VBB pach erfhtg? BORBHENTHDE NEEE 0 be

coor di g i : aul e
onl y. o 05 R TE Rl acBley R CLEHrEr B2 Bh o AR NAER AL S BTN, e
bed ofinvenuehbelvidet 4 folitiar ik betweed theGanmiobecdmpaenes ad al dudt, fHeateveh@ndsf t 0
properly align wwth the centerline of the drill pipe 60 and 62 of the

dri || ithgyduili piped8 beyvesn pheriperiplerticatatign gathe verdicaldiicataign byn bhechievki prel 4,

t he apparatus 10 .can be operate o as to effectively ve the drill pipe
AT o e AR SR M D DU S R A

al | ownihRumé hdthatBi 1ﬂ§¥ E@néd@séa? aPxad abmvar dllydeaneh sevena dirkert @bed A nBEPPEr
stabbing of the drill pipes 60 and 62. The present invention is adaptable

t o varno besodrilmkisdohovginet dghydf00i6 aftustars. olis tyylpadic eftugiorppt nglymseh fr2ige can
be install ed_gn the d of th rm?24 so as.t roperly acco dat e | onger
| engt W&V AsIE0F ﬁ@ bpgm. %@%ﬂéﬁ%ﬁ?@ s iohertsden i bed P it Qe b afe s HEIE SARUERS ons
FI GU = | i t hat
re r ampired A Bloc, SUG prol R ARBH W (ORI i C B b (TRAINAD. ST TR

r esul tdsilling $¢ d@l Onoatheyresdr afjigherit ieachédvicdlbg tHedyehadlong, he hpadpiay 8 tanbeof

the hydraulic cylinders 56 and 58. Al other |inkages and novenent of the
pi pe Pecufcd sqEhleoldstivelyapgredhe dild @insflo ith desiged penitien) The AHBRY ap19510bEs een
th ' nent.s. h, { t ' ise,
e 3R SR BBIRGTy: B8 B S P BRI R B R R o

Thi s !s‘@abaﬁ(g@ﬁrﬂieiﬁfmlgﬂ%é&ia)hn@ B Y TRe Sreft@it Bive@@naeadiptdbla dofdisNinkb 6f hO €S,
handl i ng system [0071] FIGURE 2 illustrates the drill pipe 18 in a

gener 400691 Noribusdinpesiof gripping atcras26 dan be instaied et cndholthe aron24 dotasitespriopgrty t ant
;gs In ? ;[ag?.f}nbn%gde'{tg ?on%reg lelng&is %? p(f;?en 1 g).e T%géel x\f/aerlra 1gnst gretingstgl?éa reargilrjlsin 1cgnriler<]:tigns
FIGURES 6-9.
[0070] 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.
[0071] FIGURE 2 illustrates the drill pipe 18 in a generally horizontal orientation. In the present

invention, it is important to note that the drill pipe can be delivered to the apparatus 10 in a position

below the boom 16. In particular, the drill pipe can be loaded upon the skid 12 in a location
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bel ow the boom 16. In particular, the drill pipe can be | oaded upon the
skid 12 in a locationgenerally adjacent to the grippers 30 and 32
associ at edowntoeed1e gri ppi ng means 26. As such, the prePEmUS2M9BsL2H®ON
facilitates the easy delivery of the drill pipe to the desired |ocation.
The gripper 30 and 32 will grip the outer dianeter of the pipe 18 in this
hori zont al orientation [0072] In FIGURE 2, it can be seen that the boom 16

the t ggnauny aieesdt e eaRed® 19 ndRE o BRISLBL N e PhBerEenal Fb A SO Wt e
SO t hat.dthGn&iRoA TaGihROAR LY QUARM B8Rt Hﬁﬁ rpiﬁ%rto Ae dBed [RIBNO r"f‘he%?ptpgle

boom 16 and such that the gripping nmeans 26 engages the pipe 18. e brace
36 r esiOched 32 rwill @nipal¢ owor dvambtet bths pglel 18f1nalntehomi'omeﬂ Ot‘lhﬂ!tab()lﬂm 16 and al so
is pivotally connected to the arm24. The [jnk 34 wl| reside beIOM/the

boom 180708 MeFIGUYRE 2t sandhisrseempthatiie hiogsa 6 mﬁ}dﬁaelyvsfthetd{él RIRe 4° angd 13 ggngral yb
Tor " aogdr RS RRG B e g 1 ThEE G BRI RY G BiokRRgg o0

dur i nghdthiec sy eaericndy GEdghaehbdittd@dfahe GameRbat biotrhe theoinhie MRl duck ahat the

orientation. As can be seen, the grlgglng means 26 has engaged with the
pi pe B8PPMEeMFaniedo awéﬁebﬂye pipeild. pil 1brawg 3orepidas 11 l§engogHory Ovig thsi q@éallls

|1 th h.th f f t th
ar m agoOEMaPhar ek OE AR R SR et ad, AR AR 8o 3854t "t e
gri pPiRBWEBRM0RO! ¢ SineH a RerltRb &l WpePlurtdag of IRMRWPT Kaf istchbendR@M k& The
brace 36 is pulling on t irst portion 48 of |ever assenbly 22 so as

causesehmdpmnqmﬁﬁQ&m©bwunwwim@yQQ@RRQAmﬁbomme|ng on the end of the second
porti ever asse 22. S0 to draw the first portion 48
upwar 3597%3%5‘93@3341}%8 E‘Wé‘t%\? Sppnohibe B‘HHylpé’g Bapuripg Qleg??‘%meﬁbfo "R 26.
The h v r boom
16 pi Sray O RLUE B By ST CpPRIRY 2RR e ARRTE Bt Ak 2ch ol e

mov enevith thé ptped 8dTihk Ilevlar pRerhBly 20ric pivagag su thhihle bydi7Gof pipe &8 tvilhpaos shrbbgtand

58 urge the boom 16 angul arly upmardl§wamay fromthe top surface of the
ski d 12 infeios oblhg Sagepivek of thikbaomd 6. Advethy apnpssopgtedoridethe grippias piegst

Conne%&{vgé‘l t061§10 th% I%S%W 0%851@1 %%%%%g%eags 9% thr&g%l&l)tﬁg %{é%r? rsoefnﬁ)e %at%gwor]; f%he

causes 2 %P5 ever ass ¥ rove up

thereb%oﬁﬁmﬁﬂﬂlbﬁﬁ@3@ﬁ@hﬁégohﬂwﬁmﬁﬁdmﬁﬂ4Kbﬂw&£a%8@bgﬁﬂ%6a§&uﬁ@ﬂﬁdﬁ©u&ﬁe
gripping means 26 further upwardly and draw the pipe 18 conpletely through

t he i rie eeduor The link 4 tsquuhinigson the codnl the sewad porttiva Yaifghd pecrsissembtdngd? sehat | on
IR e R S N e L N T T
means 26. The hydraulic actuators 56 and 58 have been operated so as to urge the boom 16 pivotally
upwardly.
[0074] FIGURE 4 shows a further intermediate movement of the drill pipe 18. Once again, the
hydraulic actuators 56 and 58 urge the boom 16 angularly upwardly away from the top surface of
the skid 12. This causes the link 34 to have a pulling force on the pivotal connection 68 of the
second portion 50 of the lever assembly 22. This causes the first portion 48 of the lever assembly
22 to move upwardly thereby causing the arm 24, in combination with the brace 36 to lift the
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 relation 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
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[0075] FIGURE 5 illustrates the drill pipe 18 in its vertical orientation.
As can be seen, the drill pipel8 is positioned directly above the

under | yi 'yopopaediaoon the drilling rig 20. The further ®rpomarSdoo9iovzi@l
novenent of the boom 16 is caused by the hydraulic cylinders 56 and 58.
This causes the link 34 to rotate and draw the end of the second portion 50
of the Iever assenbly 22 downwardly. The Iever assenbly 22 rotates about

h 4 th f f mbly 22
hoe DS pBShBtegiRreRl thelyithe ikeriina ipERL b5 8% &gl it 3P . K TS VBRI | 27
SO as iAW HRNEYPRObbhAE it BRIsE! By did h'yﬂrahﬂ& %lﬁﬂgﬁr%pa‘ﬂa'%' QMis hli&s the

grlpplng nmeans 26 has grippers 30 and 32 aligned vertically and in spaced
par al llmk 3dab adtatonstdpw the ead b the Berond Ipbrtamy5 Of afithd eveprseanise 2Advementdly.s

required between the bottomend 80 of the pipe 18 and the upper end 82 of
pi pe 621€ lpYfEASEARIX Ehiaiptes abput i m&omwﬂgwbﬁleawhf‘sgrsag%t@né‘émfé%lwarrt her

pr eci Ef'iﬁs nlﬁFLett bl? Al S WEber dﬁ%ﬁc rl*ﬂ%e&a{éeibe sRS! Rlidied M‘? p?{]lh!nll sPLPR 18

has aC|ev a co y ver orientation by virtue o

i nt er pebdaldd Q@)‘phtt Potathe e 24 & th@di§ppe O pRdika t BheQripphig; &S @6thaé prpFYrd Mamnd
wi t hout the need for conplex control mechani sns and hydraulics. [0076] In

or der 3Roalighed aprticalhe apgd |1m |8p¢ﬂeéé>anaélehp@ﬁlqnﬁ@ppfppf@cmthqrt Iif @y psgh Qﬁd@é@%ﬁ‘ary

or 1 poriy Risats ARRRHT By T S RBT R P o B B e s 252 BBR B 027
connegfdQfe chi@b I@bﬁﬁoe@ﬁoveﬁl&hgﬁ@} R ds 00 Bhicv BN hocise mVeheht. TR ARAMBEE can
be utilized so as to rotate the pipe 18 in order to achieve a desired

connedclesaibed Tereinde fopp eresdriDpiaads B2 ashrevede norbpletedy eated ofiewatidrhley wxttierf or
of the turned back to th or| i nal position such that another
gt gl ionin 6f LiyApau FUPRITeRY O LGoR IO R A LG (6 15 101 evn

of th sent invention. In FIGURE 6 the pin
conne%??lk&Q!Hggﬁﬁg%%'ﬁgggL%hgﬁapﬁgtalIed into alternative holes forned on
t he bqoy76}& @tleittbénsgii thpdnily ptmaﬂslpaﬁthe“pm a20lt &sonlpiushssas, thobeic84y eanlaloe

formed in a surface of the body 28 so as to all ow sel ective connection
bet wedhe gpcENY #1d Ihwithimgho pody,d8 pﬁﬂlet%wpmzsn%ﬁmsgé Py seghuribapad 8@ canse

such, atIBS ch v % ﬁlle% 0X ggnnegﬁor%i gigﬂn§96fe ?Bﬁa}@? tqn{% n%%rlsog'r otf?ert he%thgljti %g (A:'a can

be ada O various cCrrcumns seen t pe 18

i's en%@lﬁﬁz&b’sogis itPRRALE thRGigN TR Bredr té AehiGlel aRRkin€l dRAB&I0A6 The ppers 30 and
configuration of the grippers 30 and 32, as shown in FI GURE

par t i Gdlcan thendwgtlgaed ffaom thetptarior eﬁ@le tplmea]&patrmlgmem@ hacB@ fhé@lrl)glr@i pehifion

P AR O PSS Dbyl e o ppers o0 and 32 are

dOV\ﬂWc"[OGH N FIQURE 6 is a detailed view of the gripping means 26 of the present invention. In FIGURE
6 the pin connections 52 and 54 have been installed into alternative holes formed on the body 28 of
the gripping means 26. The holes, such as hole 84 can be formed in a surface of the body 28 so as
to allow selective connection between the end of the arm 24 and the body 28 of gripping means 26.
As such, the position of the gripping means 26 in relation to the arm 24 can be adapted to various
circumstances.
[0078] It can be seen that the pipe 18 is engaged by grippers 30 and 32 of the gripping means 26.
The configuration of the grippers 30 and 32, as shown in FIGURE 6, is particularly designed for
short length (approximately 30 feet) of drill pipe. In FIGURE 6, it can be seen that the grippers 30
and 32 are translated relative to the body 28 so as to lower end 80 of pipe 18 downwardly for

connection to an underlying pipe.
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connection to an underlying pipe.[0079] Occasionally, it is necessary to
accommodat e | onger | engths of pipe. In other circunstances, it is desirable
t o accomwuoanw/peqges that are already assenbled in an epCefsedloeazgth. | n
FIGURE 7, it can be seen that the drill pipe 18 is fornmed of separate
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

w1 TR Bl b Skl SltorRBals REes et Roetnin bR Sgpnatnces. "
For t unat 8kirabld18 oSlohitfddHienils it BRRAALUSMbRAYA of BARIAISML. | RYS0UN can

accommodat e such an arrangenent. As can be seen in , the arm24 is
connedt gdar e sef ihasthe grill pper 1 8as Sembt pi EPBratdcttmnROcI % 84 byd 96 thiat dre goeedl 02

to a second grjpper assenbly 104. The second gri pper assenbly 104 is.
| ocat ¥ CRf-FsERd SOIBEPUAR SR 1 &MY %‘Pﬂtiﬂdﬁ& ﬁﬁlﬂgw%h@ Al e ]rgst‘XféF‘lil Bisépipe

. : oA . o |
engagt TangiensTE rdfRR hERRpA A wlhi G SRl Bl BPRARSF L Ak
assenibyis IR chagmodardyudiD&tédial 1dnptidi Feetihitelg OBl @Gretod thd wppRiatusClOnyTeled i ons

associated with the arm 24. The gripping assenbly 100 includes grippers 110
and 1Dresgni invendiag g a¢oenimadatayeidh ap arrpresiicnbn Aglcange s¢va ip EgUREot, tyi amn 18.

Th i 1 116 of th d i | 4 h
e RS R o o r et R TR R PRI T SES TR 175 SR
hor i z QRdclb1P AR, trheBechRd ElfSheY &sthBRI 108 3bdat QIideStlphdldbw afid $RtiddMHalifRIGH i ed

her ei nbefore. [0080] It should be noted that the arm 24 can extend at

var i oulse rsggrpenadshmbbsi®c tThe etab Hengr DD petudas s embiblesn tOMeanon fdd4ngdgmng he
preferred e dinent, the arm 24 wi nerally trans e.t | engt h
of t héh%mqﬁggé%lﬁ AP0a9\RIPPErARETY L%‘e e e PSR o) o bodib et it
needed, k: | k] d H Q. mei (P arm
R R S e U
associiailedts\wirippert N0 giid piewhizd segiyeiie mtdbdandpdsidon J160Q8thE 1dngtFbGUREIR, it
an be seen that the arm 24 has a first stab frame 120 extendi ng upwardly

f r om tIke erigpersfl 14 ped hrawizhe spsendigdrnes asemphbl OFroagegeitholosier ppidion gt BSING t he

2 245 TherRhaR ol AVRR RGO R HIR AP LRRE ASRSTRlN AR ALK biEr ot o

The sta rame S a gripper ass conne hereto. The

arm 240 Wak HedeAibdditgciabéfbabl € pin connections | ocated on the top surface
t hereof and on the bottom surface thereof so as to engage with the stab

f r amed 00800 lashguliZd®, nowdskethgt thp pem 24 see pbliend aRvhrioas asgles with ecsgedt pp reseripper and
EAPAC TR RO RS R A
length of the body associated with the gripper assemblies 100 and 104. However, if needed to
accommodate certain drilling rig height and arrangements, the arm 24 can be angled up to 30° from
transverse with respect to the body associated with the gripper assemblies 100 and 104.
[0081] In FIGURE &, it an be seen that the arm 24 has a first stab frame 120 extending upwardly
from the top of the arm 24 and a second stab frame 122 extending below the arm 24. The stab frame
120 includes a gripper assembly 124 affixed thereto. The stab frame 122 includes a gripper assembly
126 connected thereto. The arm 24 will include suitable pin connections located on the top surface
thereof and on the bottom surface thereof so as to engage with the stab frames 120 and 122. The
gripper assembly 124 has suitable grippers 128 and 130 for engaging an upper portion of the pipe
132. The gripper assembly 126 includes grippers 134 and 136 for engaging with a lower portion of
the pipe 132. As illustrated in FIGURE 8, the pipe 132 is a multiple section pipe. However, pipe
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the pipe 132. As illustrated in FIGURE 8, the pipe 132 is a nultiple
section pipe. However, pipel32 can be an extended | ength of a single pipe
section. WOQ8RJ06EdIBGURE 9 shows still anot her enbodi nent POT/USk@9ysizpper
assenbly structure of the present invention. In FIGURE 9, the arm 24 is
connected to the upper stab frame 150 and to the |ower stab franme 152.

G i pping assenblies 154, 156 and 158 are provided. The gripper assenbly 154

i t t f th tab f 150. Th i
s comsciof o, on e 06, o e vpngr o e om0 The oTTpper
PP§HOSS FRTORY oldBwis3till Rh&hSRMaghontloP %tg?ﬁgpgﬂ dSQGhB1Y s@iethR& raRARSIhE

gri

side of the end of the arm 24 and connected t0 the | ower end of the upper
st ab fimamsod. 5 FGH/RIOI tthearupprers cemebcakl to He uppwestabsitate f¥(leane td Be. lowsr saich,
the present_inventjon provides up to three gripper assenblies 154, 156, and
158 t &1 EonnEEpade appindliead Shel It 114 LvasPragded dbe sipRsdasedilen >t dhger

| engt Q%n?gcte%i tB%n ublgeir%ﬁg dethe Jpggrfsﬁq\%%ﬁe Eﬁtﬁ?sﬁgl%a%l{iqb‘é? Qsttshrgﬂgfl%@ii?ifcﬁﬁle@te@ er

of advantages ove he prior i mpor esent 1 nventlon

provi desweér ¢t pethb anvelrista fiappd st Tise @ippherdbdiablytl bals iefthddiaely lédaedaivgber  of
control nechani sns, sensors and hydraulic systens associated with the pipe
hand| ioaghagpposits sidi efdle ¢rgeot Mawﬁommtedit@&eilgwq@ﬁﬁ@ﬁ% upperggtab frasns,

hani.cal | i,ngle h | i f th
roveranp 7 EHs vBBinnd oG Rer ARG fir 1530 Attt v nSER RSl viE e
i nt er (&liabs QAPPEPasHmBING 4@ il 98ISarIOTFPREPE SonrdStedUCThis LALHOLARERL s AY RN T ON

achi eves freedomfromthe errors and deviations that can occur through the
use ofacenmmbpgdte cvppdpegdrilangthpst e, ifflkeededi npl i city of the present invention

facili the ability of a relativel nskil | ed rker tq operate the

pi pe HQ‘W&R@P@W Bkt RO Al Rt PVEhP 8119&%3{'95 HPPPTHARLY:

Si nce | . dl 1 : i 0N Car t ted
L it A St T L e R A Bl
appar abunisolhikchanisine sasbrsewd dydanlacgbtetih associapldevitniepipahamatling bsteaneSiate.
The pi pe handlkgg apparatus 10 of the present invention is independent of

the drths mprment gF thagirqie pehigvediingrarqly pechkaial vay abpariagladydmatic pguaen | ¢
on o 15 hedliary Wit e W% &%%PQ{)H%SI?OO“ ! *Agl B iz fther &X&%én%‘ar%aa’&hf&%d‘%' e ed
on a nunper rigs ang can pbe utilized a anyeflrre en required. §i'here|s

no neeggketrBlafi®itbhipyoftthevaiioul tdigbrieh@, AlsBu@)ihddyeschiUnAGEOAABIH &S fcB@orRifideh
handl i ng apparatus of the present invention. Since the pipes are | oaded

beneatthe ehersmdndevidiionp itleati adh mycef thréughpihp arse @it tipieplaydnamig] Sysigmsppbeat us
can DS, SEL VO 08 R SRR TRt IS LA DR So M, L1, P1Pes
handl g p$¥Hafiling 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 are loaded 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
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[0084] Referring to FIGURE 10, there is shown a side el evational view of
the preferred enbodi nentof the system 210 of the present invention, with
t he pi pe wandlomgsiapparatus 212 in a first position. TheCpiyseodamasathé ng
apparatus 212 has a boom 214, a |ever assenbly 216, an arm 218, and a
gri pper 226. The boom 214 is pivotally connected the skid 215. The | ever
assenbly 216 is pivotally connected to the boom 214. The arm 218 is

pivot conn to the Iev I ass 6.,..The ar ivotally

P onne t d SEORA0E s et RuaRe tosen e s B A oA Hib A S AnR ar
244 f Q"hetp‘iﬁérlﬁfn@fmé £ﬁﬁ}a@usr§l"2' AR HBbmaN 1y et Rberhly 214, & Lk 153l 8 Ofr&! rgrfﬁpkp n
using as the pipe handling apparatus 212 noves fromthe first position to

secon@2po¥$h¢ boom Hdsis riivealbedroected hiee skib@1ar wleuanasbanhly;ﬂlpel,s pavaasyi ng,
or any other tubular nmenber. The tubular 244 is shown as in the horizontal

or i entcaRRsked tpHeopm 2144 Theargy 218 i3 pyglly copnericd eiths Jeyer aﬁéeraeléf&lﬁe RIHM t he
term zci?EJaﬂ&&al &In% e& @Itggéﬁlsqu?%ﬁfger 2 Ck%ggp@r%'a 22%t ot ‘%‘f? at ed

with oi cen ere over ead

240 B&hﬁfhﬁﬁotﬁ%dﬂﬁ&nt&l srikgitationl to aBBARABorZdtioh i€ing tak Ut fipethandEn®d e;s;slraaﬁ?@ can
be of any orientation suitable for a typical derrick of an oil well.
St r uct2d2 anovige iﬁl@m tshe 739 nefitiphdo srepnd prsibY dascsibad pelaye dT heotubular H4eapderhe

derrick 234 ri he st ruct ur s .23 f the derrick 234

ot e’ docdsioth 8ty oBe GhORC iR B TIPSR AR (e o85S

| ocat eglicpRtibNeDERRRY3245siRfabbikea HRNKdaak 48345 ueedwe@hﬁrth@%ﬂ AeRUNEGs ) the
w ndow 238 on the front 245 of the derrick 234. Mre particularly, the

headerde@z8s.i mastpand elmlheailruq‘ttmes aoyocia®d vath oﬂh end/vgas(iwdlwan Abe ldsrrntb@é# ibed

bel ow, tubul ars. 244 ar t he paratu to the
wel | h&&Hs, @V?Wpﬁﬁ’ﬁHﬁ?aﬁ@q&n 9646 %g%af gpskr a\??r? 2369 Bl ﬁem Fer e

| s Shown can 8L GFark|dricataiBRBhitti St Qi d&frfck%m £ SERO ekl sl 235t em
210 of the present 1nvention, e pipe han I ng apparatus 212 in a
seconadf grsictrick234lare zirhﬁgé&mm;do pO®itlid demrick 282 ridigiey. Taa siricngabppabat 036 afl 2
delivers tubular 244 in a vertical orientation to the well head 240. The
boom 2hedereick 34 pecarrangedeo selodaun po opeing caligdicwindew\38t jThg wipdeyy i2dRised.

The | & gefg)%s[ﬁg}%g 2%% ?F ﬁ!l%%lelg clé%?&\ dAWeéc[lﬁﬁfif 18%10un o 1111 %lw&%%]#%n tﬁ@ gro% 0 of

the arm ota connec ever asse e arm

ext enggs @ﬂm/aé@hck 284, qufd’lﬁrtﬁ&t%ﬁl’y, S hedel Y22id houhiRd nddr tP©p 23 6f ths waddoiwx ed
to an opposite end 222 of the arm 218. Wen the boom 214 is in second

posi t i28R, Ashedérstbled bdos, belaisadd ac gdrverasinby2ha pife hahdling anpa8ustHarteithe.  The
header e the arm.218 towards the well head 240 so that the
tubulé?a%ﬁ%Pﬁgﬂiﬂg‘bﬂg’ @@Pvugklgned with the wel | head 240. Once the
tubul pogsf keleSrifEbYEURE 110tHehEs WRIWERE 24Qtibihl dicWaSith&G@Rbferred embodiment
of the system 210 ofthe 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 therein. 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 wellhead 240 in a vertical

orientation, the gripper 226 releases the tubular 244, Normally, the gripper 226 and arm 218 would
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orientation, the gripper 226 rel eases the tubular 244. Normally, the
gripper 226 and arm 218 woul dspring upwards after rel easing the tubular
244. Thi swogpromghiack” of the gripper 226 and arm 218 c®0ThES2e99/062244 end

i nches. However, the header 228 prevents the springback of the gripper 226
and arm 218. The upward force of the arm 218 conpresses the header between
the arm 218 and the w ndow 238 of the derrick 234. The derrick 234 is an

il derrick. T .22 ists . the.f, t by th d i
of t naPHPEIEISH R RE e W PEicaRal e i Plprsaa BN PR "
wor ds caf B@uﬁ BPALRY iRR&. SXGLdver, ARV FrVch®s (B8 s béé%f%ﬁ@%riﬁﬂer 688la ke

seen that the header 228 al so extends around the sides 217 of the arm 218.
Thus, athelRedterupl28d fazsd off the amy 23 B dempyessasohé bhendof bdtivecrathmadh @ 18 wead e
springback, win or any _source of sideways notion. In other words, the
headerwzé@w 3@%89 g é?lir’§k§3ﬁo?[ P%g‘?ﬂlalf 238 oylerik- dhmhoadsr 22 tssbis tﬁ%f%?ﬁ‘r i ng
to FI , LS. l.evat i i t of
the prEameoyt AR hRSR BB 2PEhE R Fle I Bt Mo oA b0,

posi t ivaids, Thecheagidd 18 adeRADd oamvire (S:2ebn ds @it B3dilngnbewedrtthyt the bradehz2anel |
foundation 241. In normal operation, the pipe handling apparatus 212 is
| ocat étbotsaicads arpendibp bidesdl 72fdhe arme? 18 Thus tha herdx 328 regstssny gidewrd mokgroer s

236. di scu apove. i | GJRE 10, the structural nbers 236 are

rr angB i SE IR QB oRBec abvoB sy Res HE IR mARE. SR M e
12, t h@adr ndQWs838crtsSa ARARMAI RfreSéd hetath @l gmenbers 236 in an inverted
V-shape. The V-shape of the structural nenbers 236 is often referred to as

t he " \OOf6)Referdng thEIGUWRIEI R, thoteris shawrea Wondduwazid8alhasw af thicdystemdd Omtitiat el y
equal to a width of. a bottqm 246 of the rrick 234. The_to 39 of the

i Nl S8 NGRS RAEH lﬂ??eaPPBﬁt%@g él?thﬁﬁ‘éStcﬂ’QFlPP’&'kT %@e‘ilw&d?ﬁ% “Hbt t om
246 of | & i : =t ur al
ronbors “ane Shiehdify folfardh B Ine UER (BEREEN 228 th RoRi bl yictaniila

228 i sipparunt 22 vdadatddtel@pex vafllhtae24n Vigictotldickt kit adas buictirhempmbaenso6.
i nvention contenpl ates that the header 228 canbe nounted anywhere in the

wi ndovrs2discustagh aboye 4y FIGHRE ¥ the sleegtyiah mepmersadio @ griangadr® asi tedomailen i ng
{. 2 . f . t ki
Thot g6 oty B AU Im At G DEICIRE I o WipdR 358 SR8 §f s fRual 20

derri qufen%:%s 2aWinfa@nnveees iwém@e.t 1111% _&Esﬂ’ﬁhpef oftthestRichRgala&abdrn 93 @i@}b@tfeﬁliréférr&iu
therein. The header 228 has an inside surface 230 and an outsi de surface

232. Thes tbetSidder Sukfthewidspoin, tho mimtdvsds Sdws o widthaprrbkynatély equal tei awidte

TR N BTN AE S TSR A R

pi pe Rapd dnGcdPRAiRttHSbottom 246 of the derrick 234.
[0087] The header 228 is mounted to the structural members 236 near the top 239 of the window
238. 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 receiving the arm of the pipe handling apparatus 212 therein. The header
228 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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212 delivers a tubular to the well head 240.[0088] In FIGURE 12, the header
228 has an A-shape so as to suitably fit near the top 239 of the V-shaped
wi ndow 2380 20tvdebh@ader 228 can be of any ot her suit abl ePshasecdoprzaddi ng on
t he shape of a given wi ndow for a given derrick. The header 228 has a body
229. The body 229 has a head 233 and legs 23 1 that extend downwardly from
the head 233. The head 233 of the body 229 of the header 228 exerts a

231" e 100 o OUNER) 2.5 Badbind el B s S % BT R BoRHES ol e
wi t hi iy 508 c0eati 2333 @nthe RS 234 lc&’ﬁ bd Benhodher 2a0bRS shhfeIRARRBE o 4R shhft t he

event of strong w nd gusts, the legs 231" of the header 228 keep the pipe
handl iofig giyppaviatos f@1Pgiverodersvay Thghsidde228das indedy TPt Thsbodyti29hags h2d&il of

t he header 228 resists sjdeways notion of the arm 218 of the pipe handling
appar acaéndlegs 24 hthahext Wity thrpen Bﬁegl@a%%}édﬁwea %%}%fgth%b%?%%o%ﬁl&ﬁ
align i I . 228
cer vo Erllr 28 PRE SRR AR R BOR PR iR fidhoRlropf TRACE!

appar agusxad Botifontd€oreendrethe @fmhe svwvas idierd tEddim dilv@ct eadar thd28ad D8Gand
i nproves accuracy of the pipe handlinglapparatus 212. By guiding the pipe
handl ilegy 23p pathe kesly 229 oathe iveileiZ3g. dmeemvpret Haleng windapistyr Bredegs282 afthg| ace

uni qud i Rk Redtl F RPe i SEE dpeplR A el S R PR LB iR R 2 1S
Wi ndowr d3Gich@sr regrdisist i waly§ Hotibh 8t th@ﬁﬁ@@[@of%ﬁ@p?_% h&ﬁtﬁin%%?ﬁirﬁﬂﬁs 284.mThe

header 228 resists both upwardly and si deways notions o e armof the

pi pe kaendithattheampdraadling dp2ratiFRé2 bodyalpped vithttheceheadghe R2Bhaad BdAdhsleghe
armof__th i pe hand]ing apparatus 212 en.t.he tubular_is in the vertical
ori entzéﬁ i‘g ﬁﬁe %F?égﬁgggé?gﬁ 258%%6%%‘% gb‘é‘il%élﬂﬁ E‘I‘I’i‘é%éﬁg r?? SABPRA AP HENE

W ndo j J 45C [PEd .
vent P B s 2 s fer R e ot enips e
det ai Ihandlfngtdppariatus 2$2.r By gaidingnisé pipe haraiingagparetihd arrhobdingte pipcttandliide

scope of the géesent clainms without departing fromthe true spirit of the
i nventappHatuyRe2 By Rlaesvhilgipbnarsore delbired terng walkhaad gtted by the fol | owi ng

cl ai nﬁ?l?ﬂr?g "[thtc]%!egdelr %gglis Srﬂlkfllhe\g/ 1:%| tggt:)l? Bagg‘ @;ﬁ%ﬁnﬁ?aﬁ% Thd % n @é %&éﬁt %{nufnf)erd to the

i nstal -a pirpe conpris _ Ag appar atus” hav né’an arm- said
pi pe RaAR@bW DS frmbe BY Sl strablufl hRinbERVIIBMh SRl dbriadkm et e @Bader D28 SkisRYBLE | ON

and a second position; a derrick having a wi ndow formed therein; and
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 legal equivalents.
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a header nmounted in said window of said derrick, said header receiving a
portion of said armwhen said armis in said second position. 2. The system
of C ai mwp 88v@2@dpe handl i ng apparatus conprising: a BCDASRIVO622H v
novabl e between a first orientation and a second orientation; a |lever
assenbly pivotally connected to said boom said arm having an end pivotally
connected to said | ever assenbly and extendi ng outwardly therefrom when
said boomis in said second orient a@tgﬂwéand a gripper neans affixed to an
opposite end of said arm said grip ans for gripping a dianmeter of the
pi pe. 13aidhe systemof Claim1l, said derrick having a plurality of
structural nenbers arranged so as to formsaid wi ndow. 4. The system of
Claim 3, sdi d\ pysumalartiystdfing b pipetcongrismgnbers form ng said wi ndow of an

i nverted V-shape, .said wi ndow having. a top and a bottom said header being
mount ed adj acent® RiP% S PMERPHAYSTEINE 2 arh s2igyRipe hrstling) syptamosuitable dor
header. i Vi ] .Sal id boomis in said second

ori entnéé\?%%a\{dsg%gﬁg]gﬁeé ﬁgbé?ésdﬁﬁﬁo%}l e?cpgfg%s?tgdnpl urality of structural

menbers. 6. The asieslickina®ing@ windo®, fosaédthbeadand havi ng an out si de surface,
sai d outside surface being formed so as to suitably fit within said w ndow
of said derrick.abhpadermeousiestia saigviglay o ®id dariek, haidderden saechvingsmparien de
surface definin slaot,. said slot having a size suitable for receiving

sai d AP mer s Aty W ei ool m'7. Said slot having an upper
surface urgi nthcagabmsdr Gahdl, 3610 pihemindahsd agamth$cdiipridig second position.
9. The systemof "Caim8, said slot having a pair of side walls urging

agai nst si des ofa lmahdpizowllyhenalsabdvwacmaifigstionies@iidn setosatopdstititamni0. The
systemof Claim§5, sai dgjgfader l'|1avi n

mounted in sai d AFYRIBWERBNAVeY wglégﬁgda@%g' Ry ATURONGE STAAEY |
oo, SSEARIARSIAL BN S0l oh ookl o a0dTR uununs ot L atsel o
when’ sa¢ahdarighiagon;mndai d second position.
a gripper means affixed to an opposite end of said arm, said gripper means for
gripping a diameter of the pipe.
3. The system of Claim 1, said derrick having a plurality of structural members arranged so
as to form said window.
4. The system of Claim 3, said plurality of structural members forming said window of an
inverted V-shape, said window having a top and a bottom, said header being mounted adjacent a top
of said window.
5. The system of Claim 2, said header receiving a portion of said arm when said boom is in
said second orientation, said header being mounted to said plurality of structural members.
6. The system of Claim 5, said header having an outside surface, said outside surface being
formed so as to suitably fit within said window of said derrick.
7. The system of Claim 6, said header having an inside surface defining a slot, said slot
having a size suitable for receiving said arm therein.
8. The system of Claim 7, said slot having an upper surface urging against said arm when
said arm is in said second position.
9. The system of Claim 8, said slot having a pair of side walls urging against sides of said

arm when said arm is in said second position.
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11. The systemof Caim 10, said head and the |l eg being integrally formned,
sai d body having a shape suitable for nounting in said w ndow and suitable
for receiwDnglemeedoarmtherein when said armis in sai dPSEASAAOUE | ON.
12. A method of noving a horizontally-oriented pipe froma horizontal
orientation to a vertical orientation conprising: extending a boomand a
gri ppers over the horizontally-oriented pipe such that said grippers are

posi tioned adjacent to e ri.zontal l y-.oriented pipe, said.grippers being
P71 xed to (T TF yoeo6 Chi berAg -ty Bt e B reBiBay e hEker "assentl y.
sai d | ever assenfcyq BRIARIRA ¥AH AihJoWTBYR @%&9 agﬁﬁs@ sHAAFh vlfchRRIINGmLi &

hori zontal | y-oriented pipe with said grippers; pivoting said boom upwardly

such tshidtsetdnd psipienj sndmoved t hrough an interior of the boomand until the

pipe is in the vertical orientation; and receiVving portion of said armin
5 header mount ed! ISASt @G cA e SONBI Rty rons i heat. et BB mep s nsatd

further. LSl ng. i .sal r i i t he pi pe through
sai d vy o e P cyid Ay AR B I RS AR 125 TR the
vertical orlilemhatysen of @h@ash, Rgidhbad fidake R bsiap thivehlly foeadd, isaidbbey Nafiid cal
orientation; and resisting an upward notion of said armw th said header.
14. Theharesmgable foraneintng 3 saidivirtkler andnpitabde frg recebdistaidhymethgictewasgssaibt i on
of said arm vvu(i h sajd h[eader. 15. The method of C aim 14, further

conpr i*§1'AY™ Y6 Srﬁc?{bd%%l 5t si de surface of said header so as to suitably fit

in said w ndowa afctsf 6 H6Yihb %Iqiorﬂ‘z@ﬁta’h?@ﬁaﬂteh peicdRomur K@een@f osaitstidie@der so
as to suitably receive said portion of said arm nounting said header in
sai d weridelwrantgmndongrisingk. 16. A system for resisting upward novenent of

ﬁg_\/?; 31 gf Wangg\?veeﬁ%?lagllalatq%@g&? ,raa%l@’erstorlfeert ei}o%rzrg)r(f‘tgﬁgl)-&igrlltg ;:)ipg sgc rtlillatcslélid
grippers are positioned adjacent to the horizontally-oriented pipe, said grippers being affixed to an
arm, said arm being pivotally connected to a lever assembly, said lever assembly being pivotally
mounted to said boom;
gripping the horizontally-oriented pipe with said grippers;
pivoting said boom upwardly such that the pipe is moved through an interior of the
boom and until the pipe is in the vertical orientation; and
receiving a portion of said arm in a header mounted in a window of a derrick.
13. The method of Claim 12, further comprising:
moving said arm and said grippers and the pipe through said window of said derrick;
delivering the pipe to a well head in the vertical orientation;
releasing the pipe at said well head in the vertical orientation; and
resisting an upward motion of said arm with said header.
14. The method of Claim 13, further comprising:

resisting a sideways motion of said arm with said header.
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a header affixed wthin said wi ndow of said derrick, said header having a
surface thereon suitable for contacting the armof the pipe handling system
wher e t hewarmo/®2¢16 an upper nost position. 17. The syst eagrafS2€@anMd 6, said
header having a body, said body having an inside surface and an outside
surface. 18. The systemof Caim 17, said outside surface being forned so
as to suitably fit within the wi ndow of the derrick, said inside surface

defining a sl forme as.to itably receive the armof the pipe
handling_sfétghF?i fxgﬂzﬁév%%%JP%@#@PHF%@T@; sai d body conprising: a head
mounted in the WhRdRWaSByERie SRSt $id AlhdePWATsdo SRELRAR shil%viRdd YWha t he
pi pe handling systenmis in the second position; and at |east one |eg

ext endierrgkdownwar dly from said head, the | eg being nounted in the w ndow so
as to resist a sjideways. nption of the arm when the pipe handling systemis
in the second pdeinipganinsyle Stﬁf%’eé’%%l@f‘%?@@@aéit?rf%@‘]?g’srﬁ?edV%@&Hp‘Hﬁﬂn? 14 g
bei ng jintegrally forned.

mounting said header in said window of said derrick.

16. A system for resisting upward movement of an arm of a pipe handling apparatus, the

system comprising:

a derrick having a window formed therein; and

a header affixed within said window of said derrick, said header having a surface
thereon suitable for contacting the arm of the pipe handling system where the arm is in an uppermost
position.

17. The system of Claim 16, said header having a body, said body having an inside surface
and an outside surface.

18. The system of Claim 17, said outside surface being formed so as to suitably fit within
the window of the derrick, said inside surface defining a slot formed so as to suitably receive the arm
of the pipe handling system.

19. The system of Claim 18, said body comprising;:

a head mounted in the window so as to resist an upward motion of the arm when the
pipe handling system is in the second position; and

at least one leg extending downwardly from said head, the leg being mounted in the
window so as to resist a sideways motion of the arm when the pipe handling system is in the second
position.

20. The system of Claim 19, said head and the leg being integrally formed.
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