WO 20091055590PCT/US20081080987 PIPE HANDLING APPARATUS

AND METHOD FIELD OF THE INVENTION 100011 The present
inveRyignJpiates to a tubular or pipe handling apparatus. More asticUlaiyoeos-
the present invention relates to a pipe handling apparatus for moving a

pipe from a horizontal orientation to a vertical orientation. Additionally, the
present invention relates to pipe handling apparatus for installing pipes

upon a driling rig pThe PIRSHNtINYERBEA AR (RIARIA ARG RANTIINg
apparatus that moves the pipe with a single degree of freedom.
BACKGROUND OF THE INVENTION 10002j Drill rigs have utilized

several methods for transfegripngiubutarrmembesftpm a pipe rack
adjacent to the drill floor to a mousehole in the drill floor or the well bore
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naffect thentegnty of the connections between successive tubulars in the
well. 100041 One method of transferring pipe front the rack to the well
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the lower end thereof is placed into the mouschole. The mousehole is
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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 the rotary table which supports the pipe temporally.
When it is necessary to add the pipe to the drill string, slips are secured about the drill string on the
rotary table thereby supporting the same in the well bore. The pipe is disconnected from the

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



Next, the travelingblock is raised thereby positioning the pipe over the drill

string and tongs are used to secure the, pipe to the upper end ofthe drill

strivg 2bbeodtibpipe elevators suspend the drill pipe from a collagywhighoisosoosr

formed around one end of the pipe and do not clamp the pipe thereby

permitting rotational pipe movement in order to threadably engage the

same to the drill string. 100051 A prior art technique for moving joints of
Neasihg femirackscrdiacent tedhs shilingiig GempEses tyingi in8fE@Mongs are used

the rig onto one end of a selegted casing joint on the rack. The line is o
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across ’theq latform in a dangerous manner. The danger increases when :
PEGUAN LA SR ORGSR (oo e Hegr s
[@rotind thieicasinghat orefenddhierepinthe Casing doesmdtshatigeyartically drilling rig
C(k))l%t r1astet;]?r}1lgs Pér%e (\)Axllba}eﬁ mg‘o \évr?erléin%go 0 sa lelc‘clltf (Egs]i(?le'vlai;[te c(:j t Oyaeclghefhe line is

rig-floor Usthold the top of the casing andasﬁalg én it out Wiile thé* < ¢!
rgssity I§tihpghdessinggdine rasingsitagngichdsiguspémdediinttieapellifts the casing
ﬁ%%%g?%%ﬂ?&g R,%{lé? Qx‘?@o?ﬂx&h&&%a{%%?'gcr@%%é'li Vt\{glur!g ill%% agae Sle':’l%talse t?mner. The

be able to grip casing or pipe positioned on a rac g[Jacent a drilling well,
dpngveinheasameipite Jerticalsprientitisadoverothesiell WohedrdhtgthSnessfthe rope is tied
al%ﬁfﬁrtﬁg%z%"ﬁ@ e&t%’ﬂ@eﬁﬂ%h%%@@ fhY %QﬁHQ SQeH"nUE%A’ME%Qﬁéﬁn{«?%@a!ﬁ‘emﬁ’ts somewhat,
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problems associated with the alignment of the pipe in a vertical ‘
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hydraulic actuators that are incorporated into such a system, the more
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such pipe handling devices. For example, U.S. PatentNo. 3,177,944,

issued on April 13,1965 to R.N. Knight, elescribes a racking mechanism

for earth boring equipment that provides for horizontal storage of pipe

lengths on one side of and clear of the derrick. This is achieved by means

of a transpoit arm which is pivoted toward the base of the derrick for swing
movement in a vertical plane. The outer end of the arm works between a
substantially vertical position in which it can accept a pipe length from, or

deliver a pipe length to, a station in the derrick, and a substantially

horizontal portion in which the arm can deliver a pipe length to, or accept

a pipe length from, a station associated with storage means on one side of

the derrick.



10010] U.S. Patent No. 3,464,507, issued on September 2, 1969 to Et.
Alexander et al., teaches a portable rotary pipe handling system. This
systemdngdeckes a mast pivotally mounted and movable betwees-g/ys2008/080987
reclining transport posit:ion to a desired position at the site drilling

operations which may heat any angle up to vertical. The mast has guides

for a traveling mechanism that includes a block movable up and down the

vanassihreugbyaperation afcabliessepvedHomihedraveling BIeekoVBIe failure of one
h)zzf[own block pulleys into a drawwork. A power drill drive is carried by the
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are supported adjacent the lower end of the mast and adapted to have a .
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drilled. 100111.U.S. Patent No, 3,633,771 issued gn January 11, 1972 to
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j e pipe is transferred to th iti.oner. The positioner jncludes a
U e S REC I et s, TS POABTET R . s
ppipélclanayy agsemilies whicharEhadagteditoltdes e aspipetengthutiae and movable
ipe track is pivotally movable by hydraul ic power means. ar gearm cans _ .
S R e R e RS wh mas
berimpy asgemiblicseing thEhreterss bap gsitionion avtvichiithenpigerissrelbasedudes a block
for.meveme. ) r ition,.[00 . ent No,.3,986,619, .
! issza e(%\{g)n O@c%gve% %Qqa&%%% Rc?é’lg%éegr Oéft%éﬁes%hrgﬁée %n%%neﬂ%%%%“ n%l gblock over
CLBpaPEts Hollah ailovielr dittior dérmek cimitistepparatuscheyitiver @t block. An
IR:BPRMIS RivRtAI, SURRASH ARiRRG M@%%‘%@%@EM@H& Power tongs,

clampln%mjrgqean,s is pivotally connected to the outer end of the boom on an ‘
SLBSAP PRI IS AiSrPBRRAICEd HeBrBcdATeTIns efdhsongt meadanatibladiave a drill
piheciea end-ahibe-ambRIRR I SWINaRZAsR the RPOR RS H?@@Mf%?e%?%gfdriﬂ pipe is

the boom is raised or lowered. A line is connected at one end with the
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a4 172,6?4 issu.eql (grngctober 30, 1979.to C, Jenkins, s'hows a floor level
e Randiing ABpATAGS WRICHTS RO Antad SN e RIS of aif B falipe 1s gripped by o

steergickclsuitadilés strucilisendhisapparains dnshides. aseppontthiagishe strongback over

rockable on an axis perpendicular to the centerline of a well being drilled,

One end of an arm is pivotally mounted-8n 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 tile arm support can be rocked to swing

the arm laterally.



[0015] U.S. Paten t No. 4,403,666 issued on September 13, 1983 to CA.
Willis, shows self-centering WO 2009/055590PCT/US2008/080987 tongs

andvay enagfesann for a drilling apparatus. The clamps of the tragpsfgk8i8os0os7
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 arc provided for making
tHerane; Rreiskingputdhieadasi cannecdions ohiMar s Q9164 Swhatei adding

No. 4,407,629. issued on October 4, 1983 to C.A. Willis teaches a lifting ,
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ing-pasition Sc) facilitate the loading and unloading in the .
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tomatic hydraulic sequencing circuit is provided to automatically rotate ‘
P s H R G P R EraTEr T BB 1 pHat ™ for moving
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connected to the support structure to rotate about a first axis. S
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.Which is mounted between the transfer arm and the platform. The position
IGPATELIHS IS ratHoHA e aasenthlbciergih orirssaesiiende abiglitheipine is released

réhat dhedsansie ke altosagiieally and progressively raises the platform to
the raisedéposition b3y means of the rod as the transfer arm moves to the
i
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ntheliplgtippadadhe: loweredipasitian yrans wfitheiagaSHOS ARSI the boom is
arm moves Otr(%ew owered pﬁ;ition. [00181 U.S. Patent No. 4,595,066

el
PisSiied SRS 17 DEBE R NEHHAK B 41.2 Biovided M g paratuls firotally comnected
tdéinobimgroild piizes anchusedhinxaspaciatian withdlasithioles. Ak RisesysteMhe clamping
allows. a drill pipe to be mor sily connected and disconnected to a drill
e s e 10" Kr Bt Yool B g of e boom
ifowesdendoofethe. cAriiey thathas didraudicadly tipérated-diogis caatipechbysand lowers
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operated In response to the hydraulic operation of the, recep¥8%le lock.
(494 )-8 Bumadent!N 624822523005 SgEd @R 0Ap?il 118, (L 985 tas RhSlettetialr level pipe

hﬁﬁ&ﬁﬁg @)ﬁpﬁu@@ﬂggﬁ]% WnZO0RUARS2I0PS E]Uoi? %%9856%8? %table structure. This

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.

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

4.



apparatus which is adapted for automated drilling operations. Drill pipes

are manipulated between substantially horizontal and vertical positions.
Theyappasatesis used with a top mounted drilling device whichggr/usa008/080987
rotatable about a substantially horizontal axis. The apparatus utilizes a
strongback provided with clamps to hold and manipulate pipes. The
strongback is rotatably connected to the same axis a.s the drilling device.

tohBeasianehack MavesRiomdawmwith, the dallingdavica AREAGEURY iSsiliently
attached to the strongback to be rotatable about a second axis. 100201

MOUBLP At KB T IH 604 LS BEY G MH{P 36 £58S terisHt @i mps and thereby of
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| 0| t | reto. [0021 ten 08.5:
tkﬁggg%oﬁ ovem er 245?@3%{%&? dalrL%ur%}{/‘iJ e% mzltl 3rflor p%%lt%%%ﬁéhe drilling
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pHRRRIET Al IS mmed AL %@@R@fﬂ@ ﬁw%g@itd%mﬁ]% ﬁgsm%}m%w‘?@he boom is
a lowered position near ground level and an upper position aligned with
PhiHh th A deastishepeintaaneridens dive dovilames e driseeianlihgoiaased tubular is
aRAdsRages Ry gh&%efm%@oﬁtﬂé%&%ﬂwMo&%%%@ﬂm%&%t%pmg from
the transfer arm at a second axis, spaced from the first axis, and a. first
thgsiERtage cylinder is pivotably mounted at one end to the distal end of

[6be7ink aneh@hthe ather 80d fecthedransiabane AResand single Sia88ling operation
hydraulic cylinder is plvotabl mounted at one end to the distal end of the

AR AR S BRAH SR BB B BRI {RBYB FenRs cha b afypport structure to

rétal®bld 4 Faetk QN Mﬁ%@ﬁoﬁﬂ%iﬁl&tﬁg\%ﬂﬁt& pavides: gl drihiRgwhich is pivotally
machlg{a glch includes a drilling superstructure skid which defines two
CQBREAY: KRt PRPRfie BYURAg Erinn BISHEHTh AN E P LU patg gd between
tmhra\ammmtmm@tmﬁmdranmodsmsk@famhan pipEpiefmm axeost et thgth of the
T S o R S S SRR b glaor o e
rm@dmssupﬁmnaamumgepia&t@ the oamathieknisnmosietearlivvdgroniget. The transfer arm
S m; as wel
A A R0 M ofhe roc
thinkagdeMasiagiealo WO Q0a0BBB830PCTPUS2008/080987 position
{%‘ih? Tb%lde&PRBeé{ %%H@S 5?49&9’811%%6'% oyl t@ﬁé%?f; é&ﬁi ﬁ‘%@?{i‘ﬂ; an apparatus
U.S. Patent No. 5,458,454 issued on October 17, 1995 to R.S. Sorokan,
ferevenibas é%i@é@ﬁmﬁ@%ﬁﬁwwwéwwéﬂ B9l oV dyisiemsaliest 2 drill pipe to

bl amBR HRlizeoiakpesitanenr shipr dack adiacenlheuelbBRIE 8 fled at an angle. A
vertical position over the wall center, This method utilizes bicep and

rGPRRITH KISEMRAIR DIV GAPBEHREAN S aanEEHs e omed drrs secured by

aﬂ@ﬁh@ﬁﬂ”&ﬂi%@f@ﬂe@%ﬂ]@ noxgd-seloseaipdhe eanyentienahpathefatb@in response to
know cable traqsfer techniques so as to allow access to

tilizin

2’6% 5erp Gk WS ABI8F 158 drill rig. U.S. Patent No. 6,220,807
| iesgribes appanatus, fae carring ouh thermethod otd 2SS IRaient dN@hes a pipe handling
5,458,454. [0024]U.S. Patent.No. 6,609,573 issued on August 26, 2003 to
HAKE Day, teaches a.pipe handling syst&ém for an offshore structure. The
pipe handling system transfers the pipes from a horizontalpipe rack
adjacent to the drill floor to a vertical orientation in a set-back, area of the
drill floor where the drill string is made up for lowering downhole. The
cantilevered drill floor is utilized with the pipe handling system so as to
save platform space. 100251 U.S. Patent No. 6,705,414 issued on March
16, 2004 to Simpson et al., describes a tubular transfer system for moving
pipe between a substantial horizontal position on the catwalk and a.
substantially vertical position at the rig floor entry. Bundles of individual

tubulars are moved to a process area where a stand make-up/break-out
machine malkkac 11in the tithiilar ectande The biickina machine alinne and



100261 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
shsttbezigouusedfor moving a pipe joint into a first position and thendiftings/osoos?
upwardly toward an upper second position. 100271 it is an object of
thepresent invention to provide a pipe handling apparatus and method
which minimizes the amount of calibration required in order to move the
arpipetirommiahedzontal forigntatinadteral verisab aseNtan Ny pdkQre manipulated between
009/055590PCTIUS2008/080987 00288%[. is another object of the N
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davith alsitiglerdegiéebbiteedbrnsnads torinave! the pipeewiibadtus utilizes a strongback
pr%gzl csémf?t%tgk? %t\év 'eroEH% (%Prrr?gl? n?ﬁ A tE:S' 0&291]&3 [Ss{rgnq@&r g? %Ctgﬁf thoe nected to the
presen invention to provide a p|8e ah ng apparaﬁ% and method that
sapagels transpoiited d@niecsKitcorarngbatiucky0Q301ditvws aibthedobjegtiofice. A brace
present inventi FOVi [ ndling apparatus and method
utmfcﬁt?gf%ﬁslmfﬁ%ggg f%lértﬁg)r%lr%%@ Eﬁ%%?pué dg[%)eo%%? [tis another object of
[O$R0 bieS ermttentBiatit:d 16 grovisls @apipéh ahdi ity spBdtaiosahdpmethod: pipe moving

aﬁ%@ﬂ&!ﬁ&%ﬁh%%@?& &'ﬂg@ﬁgr&%ﬂ%%@%&Ee%b’%ﬂ”ﬁ%%z&%@e?f %Jolsthji%égﬁjgcent awell to a
further object of the presentinvention'to provide a pipe handling

VeippHraessiehavaiditod ol iiers- avoRIs Hakits B g EAsa i Bleo iy thaaidedyiingers: lowered
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provide a pipe handling apparatus and method which minimizes the

ulih Bk iBF IMSIFUFRRH NS e c IR atil Bufar Earapingp bt e Tipek 1s actuated
tﬂé@éﬂﬁ}'m@&ﬁ@\(mﬂ&pe or casing onto the string suspended in the well bore and the additional pipe
or casing joint is threaded thereto.

[0621] 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 drill 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 level 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
to the reaction point.

[0022] 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
ismounted 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

-6-



f 0034] it is still another object of the present invention to provide a pipe
handling apparatus and method which allows for the pipe to be loaded
bemaathdhessdoing boom. [0035] It is still a further object of the prEeseRtoos/ns0987
invention to provide a pipe handling apparatus and method which is of

minimal cost and. easy to use. [0036] It is still a further object of the

present invention to provide a pipe handling apparatus and method which

padlavrsiselathivadyiunsiie davarkersta: G QuUb thetRinevar iing activities.

] These and o opjects and advantages of the present invention _
LR ﬁé%ﬁﬁ%%%@ g gwﬂs@a&;cﬁ8%%&9&&1%-05?{8%%8%@%% a pipe
happiepdediclaiviscBld ke S WMMAR YL O sTiEd DT & NIHIN (10238 ohhe: a pipe rack

_present invention is a pipe handling apparatus that comprises a. boom. o
d%waé:te ?éqéﬁ/&ca{ﬂ%%eo%)a%?ey & ¥ &h'a irsTp‘ogs%t%#?ﬁﬁat%f's%‘%&n%%‘b%‘%%rﬁfzﬁ? bicep and
fdevenassambhby pivotaiipoorinedtedamtherboomhamnanmrpiViodaliyh of the tubular being

conpected at one end to. the lever assembly an .ex'g,ndin outwardly. | ‘
e e et P R R S i
afor glippirgas didhvetal dfotehpipeh shlink-pivotallhecniected)td. tPrecienvisp. 6,220,807

c@gsRmbly-and pivotable;at an 6nd,59,88 IPTNOVE, ISIRflve 40 4bg movement

of the boom between the Tirst and second positions, and & brace Having a

[4R23] 200 9)eBB590PET71TS 2008108 11887t dAc28h tpRidtallyRnivedhetatpipe handiing
s$heheem, 8Rdhan APRASHE SRRV RIANNCORRRGISH 10 NG R REWEEM S ontal pipe

ends of the arm. The lever assembly has a. first portion extending
resieiacayt &t B dbtudecakyle Wirrtespruiatias the seichrd pommsrheThidl flpgr where the
disinivetalyneepngcted At QRe epddintheTfirstRRionof the leysrasgembWith the pipe

The link is pivotally connected to the end of the second portion of the lever

hardlte BY5iELA o AV IRIEHOtREIRE: the arrn and the lever assembly are
[onstextensibia twms7@ince thecompesentssare genstailysoRanded ks a tubular
common plar[_lez there is onl\%one degree of freedom between the k and &
"EBHPOMERTS. A KUARE e RAN B8 Bt Rt tREACUNAG Pt He figvalk avd &
suibstallatign postign adithoutiany otler adiy, SBueditheiwaendhe tubulars are moved to a
oo aolpe%ntir'%n[g gétgd]fxlc[; UEPEGPJE ?era]LE{iQXF rggggf the ﬂ(rgst 1? Ot ititon 1 ! tt;]e D sor:&]he bucking
PiS generalw orizontal. ' The d?ipper Means wilf Rave a P/erﬁc%tf HehtAtion &
mwttencthiechoamnd isirs the sececibpositionakes up the connection to the correct torque. The
tubular stand is then transferred from the machine to a stand storage area. A trolley is moved into
position over the pick-up area to retrieve the stands. The stands are clamped to the trolley and the
trolley 1s 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.
[0026] 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 seccond position.
[0027] Itis an object of the present invention to provide a pipe handling apparatus and method which
minimizes the amount of calibration required in order to move the pipe from a horizontal orientation

to a vertical orientation.



190401 A skid extends in a horizontal orientation and is positioned below

the boom. The boom is pivotally mounted upon the skid. A vehicle having

a bed can/ssuitilized so as to receive the skid thereon. The endoftirediksoss?

opposite the second portion of the lever is pivotally mounted upon the skid

in a position offset from and below the pivotal mounting of the boom upon

the skid. 100411 in the present invention a pipe will extend in a horizontal
[oodentatiomupendis: skitkhE hecgripperemeans faessdhe pipehahemih@paratus which

bootm is.{ the filr§5£)o§Ltiofr1f Tlais g,ripger meaniis E)onsiti, neg %?'QW thf: bet the
BB Whef the BSoR s The fTSt posifion 160421 The BEShi A G hig Petween the
cexpenciing outwardly from aside thereof. The lever assembly is pivotally
v ed to the lug | osition where. the first portion o f the.lever
e e P S e reyee ket erkg Pasiagnd metaod
theutwabd|irfrepnradideackii @boomrogposite the link 100431 The gripper
ld&?ﬂ’?}%ié%lﬁ%ﬁg%kg%‘a%}t%% é%géﬁlt ORRATHE 1%%%9‘&9% &h@‘h&ﬁdﬁ&%n ag%ﬁfat&';'%nd method

gripper means intludes a body lug having a surface affixed to t% pposite
whivdl eflohie Erricesfifstagtippreradiendiag outwardly of the body on an
{db@@Pﬁ'@aﬁ'&ﬁa?Bﬁﬁ&t@fﬂh@&ﬂ%&%‘ﬁ%ﬂg@gfﬂé’BFJV%%%Q 9 LUMRNH G d method

body on the side opposite the anii and in spaced relation to the first

WEHBpeR Thfirst amrradsatiogiisperstae ttanslatable along the body. The

[d@)@@}’ Ih?sssmpélﬁﬁiﬂﬂr‘ﬂ%%%o@“ﬁé%%@sé% seigelively pesiienipgihe: Hf(;)paratus and
fixed relation to the arm. The arm can extend between transverse and 300

MEHSS BT ey s EsrerAive Bl eHE BBtk C DIBUleTs AMACHEEY means is

[oossinted: aiioneeRd 46;jtbecskid sRA-an pRPOSKaEHdIQItheROmde apparatus and
location offset from the pivotal mounting of the boom toAthe‘: skid. This _

RO ThEEHE EENBE 18 WO ETHBE BB T LABEAT Bisgb g Farrying out the

pipoxenthe peaimihatween the first and second positions, In the preferred

odiment, this actuating means is a hydraulic cylinder that can be
R O G5 S50 BO0e B UGG R S e pggerperats and
npresenttintetition fthehentipe tonoyermért iehtihae dhidinGipipe dnom the
izontal position to the vertical position is accomplished solely by the o
e D AR e R BB ST R EBE ot anc
nk0o4E} Tk prasenmtimientiomiseatsdcaumethod of moving a pipe from a
iz ontRlarenialADn LTI 5@%@%%&&@80&%% SRRk NpHENING Aparatus and

boom over the horizontally orientated pipe such that grippers arc
mskidoriediediane rtltd Tl Havkzbedatigtorie ety pigdhopgeppidgrpactivities.
[m ﬂ%@uﬁéﬂ '&H&?@ﬁe@i?@n%@v%@agémé p?&@r?eh%r?&ﬂ?wn%@&%@ apparent from
upwardly such that the pipe is moved angularly through an interior of the
apershrgAtiihetprhed snrcHiveiae ard rentatiechc W@ arm is connected to an
opposite end of a nongxtensibigiNnkr This-ink isrRerakiRHi relation to the
boom. A brace is pivotally mounted at one end to the boom and at an

(bl sites @FiTd tRECBIIT e BRJURH MiotRHaH O thEOpIpESE adiefy that is pivotally
néausedbbyxthe canneetions afdhedeamwithihe e, tRenlink @retihe connected to the
bbrace. The method of the present invenéion %Isg includes vertically wardl

BRI A0 B PeFEHIBHE the B SUCH tRdf YRk BisE Riod8S Gaiily ovtwardly
thntefevole sigeidppositian. Speeificalyyibisstep dfvindves: stabbingagripping a diameter of

underlying pipe with an end of the pipe by the vertical translation of th _
D L e B P B L TR 08 0 o o move
rgdennetield: to dtherisoon e positonadie adettorrohtheobiotiomaofl thierace having a

boom. The step of pi voting includes actuating the actuator so as to cause

the boom to pivot upwardly from the horizental orientation until the boom

extends beyond a. vertical orientation. BRIEF DESCRIPTION OF THE

SEVERAL VIEWS OF THE DRAWINGS




[0046] FIGURE 1 is a side elevation view showing the pipe handling
apparatus in accordance with the teachings of the preferred embodiment

of the presentsnvention. [0047] FIGURE 2 is a side *National vigwt/us2008/080987
showing the pipe handling apparatus of the present invention in a first
position. [0048] FIGURE 3 is a side elevation& view showing the pipe

handling apparatus moving from the first position toward the second

or{ﬂlﬁl@ipﬁfot@%&hﬁl&d R)Ehé iséntide eleypuan wiaw:eline fing-broding ri\u:m between
p ratus showi paratus as moying the pipe further
Do O DDl 4L RO P00 Couseangle
wmﬁ@ﬁ%ﬁ boisha sigde devaban aihwemshmmmg thepipaddandlisgrappasatist portion of
‘hlfgggﬁ%%%qﬁf% é't%n Iln V\%I}:‘é%}:):ﬂ? %gc)%t r}gsthlp C%A/t%g gals%lgll%e Qlt?ig%lon of the lever

of the grlpper assem
asgyanBlatingithe PipebkO0O3RRIGL RE s adidle devotionabliyemeafoa-firstnsible items.

fpative embodiment of, he ripper assembly of the presen |nve non. o ed
'?COgSéJéIQP&UII}QGEMfS%G%? de devotional view s sﬁ) |%1§Ca sé%g’n altema cﬁmeO frecdom

bawisodimentnofitbelgrispecassembly of e g ésenthinivedtigmot 00544 the installation
PEIGHRES 5108 deuptiansh e showing i afiemative embodiment

of the gripper assembly of the present invent
[0039] In the present invention, the first position of the boom is gencrally horizontal. The gripper

means will have a vertical orientation when the boom is in the second position.

[0040] A skid extends in a horizontal orientation and is positioned below the boom. The boom is
pivotally mounted upon the skid. A vehicle having a bed can be utilized so as to receive the skid
thereon. The end of the link opposite the second portion of the lever is pivotally mounted upon the
skid in a position offset from and below the pivotal mounting of the boom upon the skid.

[0041] In the present invention a pipe will extend in a horizontal orientation upon this skid, The
gripper means faces the pipe when the boom is in the first position. This gripper means is positioned
below the boom when the boom is in the first position.

[0042] The boom has a lug extending outwardly from a side thereof. The lever assembly is pivotally
mounted to the lug in a position where the first portion of the lever assembly joins the second portion
of the lever assembly. The lug extends outwardly from a side of the boom opposite the link.
[0043] The gripper means is fixedly mounted to the opposite end of the arm. In particular, the
gripper means includes a body lug having a surface affixed to the opposite end of the arm, a first
gripper extending outwardly of the body on an opposite side of the arm, and a second gripper
extending outwardly of the body on the side opposite the arm and in spaced relation to the first
gripper. The first and second grippers are translatable along the body. The body has mounting
means thereon for selectively positioning the body in fixed relation to the arm. The arm can extend
between transverse and 30° offset from transverse relative to the body.

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

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

9.



DETAILED DESCRIPTION OF THE INVENTION 100551 Referring to

FIGURE 1, there is shown the pipe handling apparatus 10 in accordance

withvth2eoprefesred embodiment of the present invention. The piper/us2008/080987

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
mpositiorramd aisecotic fositiohsehvkd GidRENT, AntinigsRkedibienposition: ahis actuating

the pipe handling apparatus 10 is particularly shown. In this position, the X
mr%pe 18’ ﬁgt}%qtcgﬁ ?ﬁ%‘.@%&{)& rllo%e%ﬁloar&i{ ior% %ﬁ%%li\é% B h%%r‘ilI&l‘liagg-0 99, ogiween the
pevEmasdetiblyraRis ipivotally dersretten docthenbobdine il Amz aripe Zdbis the horizontal
pRRIALY Go0ORCled AN BN QLINGIRYEE ARSEMBLY, 2 PAROSIE e BOOM - cied

16. A gripping means 26 is fixedly connected 1 an opposite en ofthe
befisp4hspbisi! the hever assembly 22. The gripping means 26 includes a
[M@Y% ﬁﬁlzgeg{ liﬂpﬁ{ﬁo%qm §%1é%huﬁléﬁ%m g%?gg%xglxggkyogt% q{ﬂgptaﬁon. This

connected to the skid 12 and an opposite end pivotally connecte
MEHP OF TR NAsy 22PN heRRe Tl hobrapt b6 dpivotallype such that
2fABpEIe iR iR thadiomLe anhalaer-patally cRINRGISHO %%ﬁﬁ%%ﬁm horizontally

between the lever assembly 22 and the body 28 of gripping means 26.
OTSHESTIMRAE PhdBeBTRRAENTSA I 18 6 cansthveistal Feabrigidhr pibe is moved

asiiitsCressMembess and hravsx nparticUde i the RESSENtIAVEALON. The arm is
the boam 16 is configured so as to have an open interior such that the

CHIPETS RIfPRRRISHS (B HREYNATAHIEHTAF LBkad tos Bak<tAYSTe tResiHiHdP the boom.,
Adfrtioe ibpommAll.risisIiah; the erdaBaidhe henmad 6 sheuicbhe SHNGIY. The angular
nreinforcte LSO as to Qr?\{ide th%gecﬁe%ssar structufr%integrity_ to the boom
HR TG 40 SRS STRAARS Ol SHE'STHESPHHB586M 8! ¥ Tiggink end the
bigesuitabledidppifotalptescorineation tasthedeves assemply.22ailheiRoempt along the
IS,. WO, 2009/055590PCPUS2008/080987 pivatally. conngcted.at the . :
P eSIE Bd 47 o £ DCACOH S G 10 T BBt e EUHLCHH A vores
stahblzaof ted a4 GG tocatkd ihagfisebydlationshipranthabovetibeipe. The grippers
pivetable conneet of the |j 4 with. the ski . A small frame . .
° mé mber 46 ge%t%? n?c%%ét%véﬁc% ly L]‘%(r%%?ﬁxey% idl eC%nPfcﬁqeej%zé%?hnelrg 5 %%p%s%t%oﬁﬁtéon above a
brBaf Al fieied Bshentblyl 46 traoanpiestabisloderestivmath tbsdwaseas to cause
(13501008 Ll I dever 23R bR 22, el uAES & SrSHRPHIOR,48, 809 B¢ beyond a vertical
second portion 50. The first portion 48 extends at an obtuse angle with
OS8R to the second portion 50. The link 34 is pivotally connected to the

end of tgx secondpritionpOOPResitethe:first RAHPR A3 THE BHN dAigss
ivotalléconnected to the end of the first portion 48 opg) osite the second

Lo SH Fhle ¢ 40 S BN 1 5B e ARy RekHBE fRPIFFEI reagordance with
 tigeneratygdatwepretheclirshpadtiomdsrand-taesaaondipertion 50. This
i ement of the lever assembly 22 facilitates the ability of the
o Chy P e B RENL Of P BTG -18 BP0 he preset
irhveridontalaofienpationand the vertical orientation. 100581 The arm 24 has

' ly connected to the end of the first portion 48 of the lever .~
e G e B o B e ey g g om e
firaeersi26 . o particulengal pasitafipin connections engage a surface of the

QippI ns 26 so.as to fixedly.position the grippin ‘ ,
i P e R B R g e ancine
apRiEBE eampea ivepnatirabef boles, sorwihpeditisteners, so as to strongly

connect the body 28 of gripping means 26 with the arm 24. The bolts
associated with pin connections 52 and-B4 can be removed such that
other gripping means 26 can be affixed to the end of the arm 24. As such,
the pipe handling apparatus 10 of the present invention can be adaptable
to various sizes of pipe 18 and various heights of drilling rigs 20. 10059]
The gripping means 26 includes the body 28 with the grippers 30 and 32
translatable along the length of the body 28. This vertical translation of the
grippers 30 and 32 allows the pipe 1.8 to be properly moved upwardly and
downwardly once the vertical orientation of the pipe 18 is achieved. The
grippers 30 and 32 am in the nature of conventional grippers which can

open and close so as to engage the outer diameter of the pipe 18, as
Aecired 10001 The link 24 i a alonaate memhber that evitende from the




pivotally connected to the small framework 46 associated with boom 16

and also pivotally connected at a location along the arm 26 between the
enggdheieedssace 36 provides structural support to the arm 24 angals00s0957
facilitates the desired movement of the arm 24 during the movement of

the pipe 18 between the horizontal orientation and the vertical orientation,
100611 Actuators 56 and 58 are illustrated as having one end connected

[60stherskid 2 and.anRPpResiHe @Nndicniec @éqﬁ&%ﬂhﬂ@g'%ﬁéﬁﬁgﬁm{s second

above the end 42. When the actuators 56 and 58 are activated, theywi
PR BB e & TSRS o P BRECHMEBREPBrientation ultimately to a
| qBsitioIG beyond varinalsadas fHeassHhesRin® 18,40 aahiaYe: s YeEHE e pipe.

ol | ithin the concept of the present invention, a single hydraulic
Lk Bl RS20 LA EP\D ity O B BOAUEGor s drigher sssombl
obBeascilusiratediin FIGURE 1, 100621 The drilling rig 20 is illustrated as

' il pipes 60 and 62 extending upwardly so as to have an end ,
R S e B TP QA TR DA e ippe
atsamblatalte movemeantafdhe grippers 30 and 32 can he utilized so as to

FRY > eng of th iﬁ)e 8 to engage with the box of one of the drill o
SRS S0 D ) PRI RO ST S e e
agsoneoin ebicafrthenpipectiBas illustrated by line 66. The movement of the

pivol point 68 of thsspAnasiion GeayRef e Jever assembly 62 and the
link 34 is illustrated by fine 70. Cunied i | ement of

[4AeSpReRibIe cofiHebich 4 thpstivekenth&boom et thedever dssemiaiydance with

tiRprdRAed MBJ&%B&?%P%MB%@%%J%&P qigl fﬁ%@%m&%@fé}ﬁﬁﬁ%&% Hounted on

the non-extensible members of the apparatus 10 is achieved with proper
2 8lgthly S a el e eeanhsd, lhodasehiss. thelprestnelinTéntion handling apparatus
1PER Weles A fare bl inkBeiween the NaHaYS RO BENSASHRT Bg&i“io%d a second

movement of the drill pipe 18 between a horizontal orientation anda ‘
PORHIEal Bridhitation! cah IRk mstaier pitirey thire oéps e Hiag Rppftasus 10 is particularly

sﬁﬁﬁ@.Ci&i_tﬁﬂs\dehdb@ V& i9PS CORMPREALS: iﬁ$t§§ﬂsaﬁo§%ﬁer %%@lﬁiﬁ&%n the drill rig
2Hyoirglullc actuator ma be n cessaryrscgas to achieve this desired

P OVEMErt STRER: oSS NSNS SaT BB ShaiRaREY hodariane bismjupsilicconnected
taoteatorsth® e drydranlicyactuppors ate bodynusedsforppapimesing ofthecdly connected
tOboo(r)n. Ssi{t]e(:grltggﬁ&dal% j)s4locatetd on }he bed of e} vg;wi% 14, the vehjclga _

1A AR B hansuverad it PACESE As 1 BIOPERY afign WiffipRde means 26 includes
a deryetineddribpedritpipe B0 aricthi624dfahendritling viga20.comeedbepropeR] 12 and an

igr IS | | by, the vehicle 14, the appara can be

o B e B R S g A e
3gippEp adsantblis o ioWO1R2000]0558 30 CRUIS2008168098D the pregéntetween the
dpventionsallew the, drill Ripel & to, aved.upwardly and downwardly for

the ropeb%tababiné of t{?g drill p%%géq g% aen%g qflgg.) The present invention is
[%é&&w@ BVERIGRERHRS. iR 18 C1ODBB L Vet Gugityyses isgrppings members and
pERRANS 2H.can ke INSiAlsLQn the £nd.0fihe a5m 24 SQ AHIRRIOREL: (o have an open

_accommodate longer lengths of pipe 18. These variations are illustrated
e HRICANSERIPG BB UREDE (diis6] mansats #ndtauss digwgh the interior of

tHeasBRleXCoRrRlcR eeham Imsrifabase rrHsad Wtk RHeH AL IYRIEMNS alN8 provide the
rlgresent invention achieves it resultlsﬁ,d% S|mzfjle maneuvering of the vehicle

F oY Wit PLrEHOR OF R A diauhidueyiiharradse wnardl. frmstpide of the boom
Hinkeigesuand mavementafihepipe dSuasaiachiered puralybasause oftb8oom 16 is

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. 100671 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 generally adjacent to the

grippers 30 and 32 associated with the gripping means 26. As such, the

present invention theilitates the easy delivery of the drill pipe to the

desired location. The gripper 30 and 32 will grip the outer diameter of the
nine 12 in thiec horizontal Aarientatinn



1006811n FIGURE 2, it can be seen that the boom 16 resides above the

drill pipe 18 and in generally parallel relationship to the top surface of the

skigvd2odhedener assembly 22 is suitably pivoted so that the apmi2ds2008/080987

extends through the interior of the framework of the boom 16 and such

that the gripping means 26 engages the pipe 18. The brace 36 resides in

connection with the small framework of the boom 16 and also is pivotally
pienigciechtottieari dpodinectiok Bé wilbsasiteonatewiiia Dooms otable connection
R BBl S S0 P B S im0 o
tHEQRESE WG R Ek 3! $howsrauil iftermediaier posiioniobtheacliill foypetiBside of the boom

uring the, move f.the horizontal orientation to the vertical orientation,

D e D B R B i o e
[0858r Eissiem s 2 ypivotivigdse diiast theemd4B0uot pReecii@willipass The first portion
sfhuough.te nterior.of the tramework of the LM ARSI Ak 34 is pivotal

assgé(ggste f \Ell\ﬁtﬁt];tlf%bgr% gr%%megfé%? %%Qgcox djpoxf?gﬁoﬂO G Mok 34 is pivotally
COPEIEUS3BOORY(ISR0OSTUSOIST SErverxti il Erti poidely 28 Dfthen 24 is pivotally
SHIRRING NGRS AG HeHaR Jhe HUeTpE Al fhe Iramewerk L UIe BREMR of the boom

The brace 36 is pulling on the first portion 48 of lever assembly 2280 as ‘
1B HURERIY $IOH6RLe6 18 caEF T e iR S e Pl iRy PRE ehitontHBesseopdportion 50.
TFBQVHQH&Hﬁﬁ@@rﬁ%ﬂ%f@%%%@&n‘%@y@% tﬁ&f@é&’emﬁefﬂﬁﬁi%g% ﬁsent invention to

upwardly and to cause the movement of the body 28 of the grlgplng , . _
RS AHS BT HERY R SO REtiREI B AR B MUV BedHiapBrathe vsHigdl orientation.
[603810Entha-Room L6 pivetalysupy ey dQQ 48] GRRE dshawsoaitrthenr the lever

intermediate movement of the drill pipe 18. Once again, the hydraulic _
23EBrorS 56 SRS (R S 5 TB 26 SR (pWRtRP SR A RO thid particular,
ateyirsrfacesehibeoskich e Bhisrtavsestheslink S4rtodhavera puling fereeas to fixedly
on tthe pivotal connectio 668t f the secog‘ld i%rti?r%SO ofzt e lever ons 52 and
PRULEHBY S PHIHLEALER ThE FrERORION BT the Ukt assEmRBly 32'ggHons °= an
Sewe e pwacdbtthesElyitcansitigithetarens 24; in ioombipgtionnwithhithieoBy@&eof gripping
nge%r}so % t\)\tﬂg re'%%gr:gllm nesbgﬁsfuqrt'gc%r 1ol dl}yi & Q(gnrqga{\l’gr{p gZpefngﬁ 948 can be removed
comp etellyt rough the interior of the boom % As’Can be seen, the
svehative sikzer andmelationof theamboalisempoientsdofiie presemt As such, the pipe
veRlap achivedhe movemenk oL e piag 6 ibaut (e ARG TALe, o pive 15 anc
separate hydraulic actuators. [0071] FIGURE 5 illustrates the drill pipe 153’J
VHIRgsEEEE SribitagoresRE can be seen, the drill pipe 18 is positioned
[6&5@?%@@%&&@%‘&%@4@8@'&%@%9 tb_@ Wriling [%gpggrs-gb%rf&l gfgranslatable along

upward pivotal movement of the boom 16 is caused by the hydraulic _
s/ lger s B ahreinas Thidscaided tasiiosatehrotaiiand tady thdlene e pipe 18 to

btherseeaNdROEIon,R@-afthe dexsrrssambly 22 dowavwardl.c T8 JE\E the pipe 18 is
assemb%{égz rotates about the pivot point 40 such that the first portion 48

I e el AR BRA2S HeS PO It UFPRICBHET TPREBYAICE %6 Rpon and close
shawseiaiet ifacpasiiomseras teepipyide suppartdor the arm 24 in this

r position, The gripping means 26 has the gripper 30.and 32 aligned
BT AR A 3 <b e BT BB GHo I ol JEhe s, PR on 44 to th
ppreeise ovementisdeguitechhéweaen the hotierreendSéhaf e pipe: 18k 34 is non-
e% 'edstlF»?e gIP(P g{ Lcerpd% 86%&2]%}) f[ﬁ] gczchyt]c?ﬁ']g%e Vgsbtlg lsFT‘ ]é rc(): E}th%()r&%\{%qmm that of the arm

S @Hy SO as to achieve further precise rmovement. In the manner
2d estribed<hereiibefore; thedritl ipipevi 8ohds achievedt afcoeipletelio. The brace 36 is
vertical orientation by virtue of the interrelationship of the various

components of the present invention and ¥vithout the need for complex

control mechanisms and hydraulics. 100721 In order to install the drill pipe

18 upon the pipe 62, it is onlynecessary to vertically translate the gripper

30 and 32 within the body 28 of the gripping means 26. As such, the end

80 can be WO 2009/055590PCT/11920081080987



stabbed into the box connection 82 of pipe 62. Suitable tongs, spinner, or
other mechanisms can be utilized so as to rotate the pipe 18 in order to
ackieva@desiyed connection, The gripper 30 and 32 can then Ber/us2008/080987
released from the exterior of the pipe 18 and returned back to the original
position such that another length of drill pipe can be installed. {00731

FIGURE 6 is a detailed view of the gripping means 26 of the present

pinvemioshde ki@ IRE R thepisvearnestiong d and Rbhavaleen nstalledonnected
into altern?tivg holes formed on the body 28 of the grié)ping means 26.

AR ABRES WA Rafe BAESR B TIMBT A a Ritack P bt e kgpport to the
s 16 Al seleitties conegiidnbetnesrvthecand of heiagmm2haRehtacof the pipe 18
ody 28 of gripping means 26. As such, the position of the gripping means
b% %nr%e%%alloﬁzt%g}%g)%?%%ﬁlﬁncaalhﬁ?écéf %ﬁflgé’ I[%r\;%ﬁlﬁfbs circumstances.
0060V AL titacan be seemithat thespipel 18 hsvengageddiy grippesB0 andB21 12 and an
the aripping me 26. The.configuration of the gripper,30,and 32, as
o e L S SR B0 s 56 ang
5 $approxintedely30 T ety oftbriiqipd SnpREURE 6, ticanibensgendhatitheltimately to
Bi. 1s qtransl relative t bo 22‘50‘3 tolowerend .. .
T e e o e B Tl SHAGHEE" wicn
c@egRisioHHIYCRoR Hecassaryeagedndrivtateionigerdengthslobpipesainof the pair of
nedhEnieireUMsans ety 4s desliable da.aseammadate pipes that are already

“assembled in an extended length. In FIGURE 7, it can be seen that the

| {6 lofhe 8 e gorerddsot yelmipdtes Sarersibeioesd anditds:trdareypirmdly so as to

hiReenf:He-aRACABRRAtRIL SesasHALoND Apcrdandad gt ofithe. 0l iNGe translatabie
pipe 18. When such pipe arrangements are required, the gripping means

m 6%‘?%‘9"5%‘*‘5@%?%%&%% Withdvetdisd stapte dascdaasnacichmmivaateto engage

wslich epdenderlengths: frarpenatelydte structure of the apparatus 10 of

[(}%eéﬁfﬁ]sent invention can accommodate such an arrangement. As can be

a
FIGURE: PR g 1Bt 16 frétrippepadSdiiifpirated by line
6400mandcenrectethbyistahfiane d03doasea0nbguipPeiRIsemhlyeddd 22 and the

.The second gripper assembl 4 is lacated directly below and verticall ,
A S TR i ey et s el oo
48 bitakbtengire bonmeiction fibe éngagisgifiie Tibdy 106 of the second gripper

) . The first gripper assembly 100 has body 108 that is direct

e o R er JEUBR AT thE BRI TH B member
o bissamiisn Lo Oikcliddetegrip ferstaGiang dti2mghiehrelgagehips. In essence, the present
ulEepiateROPON ARG AR RBOINALRIRR I8 NEAUPRSTS bl B emen of

116 of the second gripper assembly 104 engage the Tower portion of the
tsige \WIE 2009/053590r ZNHS 2008 HI8098T A BTk pristiigthntmdvingricved purely
ﬂm)%@iRﬁelt_%éé%ﬂiEla%J%QE&%%@MP%&H%@&H?%@ﬁﬁ&?@rﬁ&?&'t)x%“c%56'8“Q@Jn?oomy a single

that described hereinbefore. [0076] It should be noted that the arm 24 can
el atWaRblSaRgIssSithY respeetadigis Hippesadsamipiyenh thesre does not need
tdpetarsedrmbadivestt: thenaam 24 Magﬁsgmrﬁyyrﬁ@ﬁ%ﬁ%@a@%my used for the

Length of the body associated with the gripper assemblies. However, i

f
PReEHR A RRIMBEAE Cei dHiRFICAG B Rt bRl aifiGerhdhis/ctrigle 14 can be

nansuéabin e angied L {Rc3Rrfiamgiiansyersemithiresrest teithaRafyand 62 of the
' 97;(% In FIGURES, it an be

m@l\ﬁ%ociat?ta w(l)tllqwcghtg Jipper assembly. 1(1 ' ‘
Seer thaf the Arm 24 ha& L WIS BERL FARE T 0 e e NaIRY UpwaraRPREATs 10 can be
othetapsofuthe effic@diandoacsteatd! siab frame4i22i extencingrhelowifieissemblies of
arm 24. The stab frame120 includes a gripper assembly 124 affixed
thereto. The stab frame 122 includes a-gBpper 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 132 can be an extended length of a.
single pipe section. 100781 FIGURE 9 shows still another embodiment of

the gripper assembly structure of the present invention. In FIGURE 9, the
arm 24 ic cronnectead tno the 11innar otabh frame 150 and tn the |lower ctah



[0079] The present invention achieves a number of advantages over the
prior art. Most importantly, the present invention provides a pipe handling

apRanais aiaehethod that minimizes the number of control meehapisMsosossT
sensors and hydraulic systems associated with the pipe handling system.
Since the movement of the pipe is achieved in a purely mechanical way,

only a single hydraulic actuator WO 20091055590PCT/U520118/080987

s precassanniantivmovamanifd hedeom Bl giHiarithel RAYRMANSor the proper
S%#E achieved bgﬁhe interrelationship of the various coméonents. As such,

Brauht TRVENABH BeRfeVes PESHOT THBFRHRD &1 AJR AR taviRBHknks of pipe 18.

[(eR] CaqrioceHhtaahihg tsarmimuiipleihydnaula ﬁi@%ﬁmlﬂé‘lﬁ'ﬂn 24 50 as to proper
simplicity of the present invention fagijlitates the ability of a relatively ,

o RHRH OVREF S TRk H TS bl SSHCITAL Sy Qe THE SrSufie . n connections

FgaliBration & relatively minimal. Since the skid 12 associated with the
ent invention can be transported by a truck, various fine. movements
S 7 s ot P Ao e DA SRS G e systems,
thsimpier ovement ohibecvehickelF hy pipp handlinyappacdttie oftthde 14, along with
tipyention is independ e drilling rig, As such, a single pipe .

o o e Mo DB R e 15
agiresehpinderitonsan be mtilikedohcammgntioas witrigsnahd eanbe atifizechat As such,
uRrp R WOERiRARG: ThrIIs 0g esria MAdiy e d4IInG: Ay I0W e desired

way, to accommodate the pipe handling apparatus of the present. ’ ’
CHRpEFIIPIBInCENth & plsesirehishael peneathdhaltmeny thecppovidity e handling
sifemipe to the pipe handling apparatus can be achieved ina very simple

manner. There is no need to lift the pipes to a particular elevation or

[ hEdioRR ottt shifiatd Bk Haddmedshomzaneergmgtion. In the present

iforegeing dissiosdre:ansdgserintianiofithenvention sl alkative: 806 10 in 2 position
explanatory thereof. Various changes in the details of the illustrated

PESHstTChUTeAR bl ARSI 585 e thfe aftsdniead irsigd 12 in & location
ewithout depaing troprithertrae spirbaktbeidnenten ﬂi&ff@)ﬁf@?@ﬁﬁﬂs 26. As such, the
invergtion‘stho]t\%d Qrgg b%Iimige t% the ff%llowi. clairtns and their legal The erioner
PGS MG LBCIARIS PR S10K BIDeHEAING Sppardfsa on. The eiope
36ampismg! grip the outer diameter of the pipe 18 in this horizontal orientation.
[0068] In FIGURE 2, it can be seen that the boom 16 resides above the drill pipe 18 and in generally
parallel relationship to the top surface of the skid 12. The lever assembly 22 is suitably pivoted so
that the arm 24 extends through the interior of the framework of the boom 16 and such that the
gripping means 26 engages the pipe 18. The brace 36 resides in connection with the small
framework of the boom 16 and also is pivotally connected to the arm 24. The link 34 will reside
below the boom 16 generally adjacent to the upper surface of the skid 12 and is connected to the
second portion 50 of the lever assembly 22 below the boom 16.
[0069] FIGURE 3 shows an intermediate position of the drill pipe 18 during the movement f the
horizontal orientation to the vertical orientation. As can be seen, the gripping means 26 has engaged
with the pipe 18. The lever assembly 22 is pivoting so that the end 70 of pipe 18 will pass through

the interior of the framework of the boom 16. Also, the arm associated with the gripping means 26
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a boom pivotally movable between a first position and a second position,
said first position of said boom being generally horizontal; a riser

asseglwieisesally connected to said boom, said riser assembly, BaIEG @ og0987
first portion extending outwardly at an obtuse angle with respect to a

10second portion; an arm pivotally connected at one end to said first
portion of said riser assembly and extending outwardly therefrom; a

s@vippensaraad byian oppesieishd Ohsaid s S GURREH SONIGURhIQyork of the
grip theﬂplpe and havmth a vertical orientation when said boom is in said

P4UBdEorld PULItio;S PUITESAR BRAEIRP HSHECEE e Setiendddnars6ispe gfis motion

tes@cuisehagse bl psaitklinkipivelabienatap engdel sakh searndREEIIbly 22 so as
g osqe f said first portion so as to move relative to the movement of

55 rBe?W&gﬂ ENPEE B4 AR SR D OSBRI 20lbPads FhgfHge eripping

mmeeem@n;@muymnmmm tasaichbooyscanpeancappesiteuendHivedallys pivotally
L5onn cted to said arm between said ends of said arm. 2. The pipe
3? g apparatus of Claim 1, further comprising: a skid extending in a

[Qﬁﬂk@ﬁﬁﬁﬂ&ﬁéﬂﬁmmﬂ afutposiionedibelonosaitbnt 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.
[0071] FIGURE 5 illustrates the drill pipe 18 in its vertical orientation. As can be seen, the drill pipe
18 1s positioned directly above the underlying pipe 62 on the drilling rig 20. The further upward
pivotal movement 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 lever assembly 22 downwardly.
The lever assembly 22 rotates about the pivot point 40 such that the first portion 48 of the lever
assembly 22 has a pivot 72 at its upper end. The brace 36 is now rotated in a position so as to
provide support for the arm 24 in this upper position. The gripping means 26 has the gripper 30 and
32 aligned vertically and in spaced parallel relationship to each other. If any further precise
movement is required between the bottom end 80 of the pipe 18 and the upper end 82 of pipe 62,
then the vehicle 14 can be moved slightly so as to achieve further precise movement. In the manner
described hereinbefore, the drill pipe 18 has achieved a completely vertical orientation by virtue of
the interrelationship of the various components of the present invention and without the need for
complex control mechanisms and hydraulics.

[0072] In order to install the drill pipe 18 upon the pipe 62, it is only necessary to vertically translate

the gripper 30 and 32 within the body 28 of the gripping means 26. As such, the end 80 can be
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25boom, said boom being pivotally mounted upon said skid. 3. The pipe
handling apparatus of Claim 2, further comprising: a vehicle having a bed

recgiyn@sagigskid thereon. 304.The pipe handling apparatus Of’%gio%smsogm
said end of said link opposite said second portion of said riser assembly

being pivotally mounted MCSLLP upon said skid in a position offset from
and below the pivotal mounting of said boom on said skid. 5. The pipe

stisndling, apRPes AU AL GIRIRD 2 E{E@% C%@iﬁ@&mé %}H{&%reét%ﬂ%p&égh%nsms can

horlzontal orientation upon said skid, said gripper facing said pipe when

b iiHSIHaS TTekid HrsPEBsitioh oRTd e s bR eopRtapBaithb gBper 30 and
3nvheniraidneRmds FoapirkiissbRosiian: Fipthe RiRe-hHandlind ARRaRAMSAf. position

su% atlkrlgt ]éng{%lg" Pc%gm g]fa c\iﬂ?lgpl%é c%n be installed.

[0073] FIGURE 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.

[0074] 1t can be seen that the pipe 18 is engaged by gripper 30 and 32 of the gripping means 26. The
configuration of the gripper 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 gripper 30 and 32
is translated relative to the body 28 so as to lower end 80 of pipe 18 downwardly for connection to
an underlying pipe.

[0075] Occasionally, itis necessary to accommodate longer lengths of pipes. In other circumstances,
it is desirable to accommodate pipes that are already assembled in an extended length. In FIGURE
7,1t can be seen that the drill pipe 18 is formed of separate sections 90, 92, 94 and 96 that are joined
in end-to-end connection so as to form an extended length of the of the pipe 18. When such pipe
arrangements are required, the gripping means 26 of the present invention will have to be adapted
50 as to accommodate such extended lengths. Fortunately, the structure of the apparatus 10 of the
present invention can accommodate such an arrangement. As can be seen in FIGURE 7, the arm
24 1s connected to a first gripper assembly 100 and connected by stab frame 102 to a second gripper
assembly 104, The second gripper assembly 104 is located directly below and vertically aligned with
the first gripper assembly 100. The stab frame 102 includes a suitable pin connection for engaging
the body 106 of the second gripper assembly 104. The first gripper assembly 100 has body 108 that
is directly connected to the pin connections associated with the arm 24. The gripping assembly 100
mcludes grippers 110 and 112 which engage in intermediate position along the length of pipe 18,

The grippers 114 and 116 of the second gripper assembly 104 engage the lower portion of the pipe
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10extending outwardly from a side thereof, said riser assembly pivotally
mounted to said lug in a position where said first portion joins said second

POSKi9Rane/0ss€el N€ Pipe handling apparatus of Claim 6, said lug-,us2008/080987
extending outwardly from a side of said boom opposite said link. 15 8.

The pipe handling apparatus of Claim 1, each of said brace and said link
(34) being nonextensible 9. The pipe handling apparatus of Claim 1, said

19 PRERINRAIY 2050 Qﬂ%ﬁ! H% ¥ @'ﬁoﬁ%@%ﬁ%@apﬁ&%gﬂ%m é%grﬁ-gg%@gﬁ%n 1s similar

handling apparatus of Claim 1, said gripper comprising: a body having a
l%ﬁﬁhé%g%ﬁﬁ%é%@hi‘é%posite end of said arm; a first gripper extending

[ongyar dho ot SRId Hedhh iR SiRe0PRASe.RaIL 22-RAM A witfSGeeNd the gripper
gripper extending outwardly of said body on the side opposite said arm in
aggembly oy gﬁ)d?{t‘t%%g{ 7W&}m%r the arm 24 will be generally transverse to the length of the

body associated with the gripper assemblies. 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 assembly.

10077] 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
frame120 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 132 can be an extended length of a single pipe section.

[0078] FIGURE 9 shows still another embodiment of the gripper assembly structure of the present
invention. In FIGURE 9, the arm 24 is connected to the upper stab frame 150 and to the lower stab
frame 152. Gripping assemblies 154, 156 and 158 are provided. The gripper assembly 154 is
connected to an upper end of the upper stab frame 150. The gripper assembly 158 is connected to
alower end of the lower stab frame152. 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 to be connected. This can be utilized so as to accommodate even longer
lengths of pipe, if needed.

[0079] 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. Since

the movement of the pipe is achieved in a purely mechanical way, only a single hydraulic actuator
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11. The pipe handling apparatus of Claim 10, said first and second
30grippers being translatable along said body. 12. The pipe handling

apRaGRAISMscaim 10, said body having mounting means thergn-fs00s/080987
selectively positioning said body in fixed relation to said arm. 13. The

pipe handling apparatus of Claim 10, said arm extending between
transverse and 300 offset from transverse relative to said body. 14.

isThe ARe hepdling, ARRAANE Bl Gaim. 2 AHTHhen COmprsiINg AR ACHARicved by the
.mounted at one end of said skid at an opposite end to said 10 boom at a

MEERNH TSR HBRY IHE i CORIRBUNtNG B AR PSSR SaltPERidigiyrecdom from
(HRCHAIRr £RNAGLIBEIO MO VarSaid haarmbetweansaid first A0 thp@eARd sysiems.  The

positions. ~ 15. An apparatus for handling tubulars, the apparatus

SIS MG 1B BB BRGtalf HBIGHIBE T4 SUrtdER SiFhe i Hid Wushs (o operate
tHogvablendling 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
location of the pipe handling apparatus can be achieved through the simple movement of the vehicle.
The pipe handling apparatus of the present invention is independent of the drilling rig. As such, 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.

[0080] The foregoing disclosure and description of the invention is illustrative and explanatory
thereof. Various changes in the details of the illustrated construction can be made within the scope

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

should only be limited by the following claims and their legal equivalents.
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between first and second positions; a riser having an outboard portion

and an inboard portion, the outboard and inboard portions intersecting at a
selected angle, the intersection of the outboard and inboard portions bei?ﬂ%su o
pivotally mounted to the boom; 20a link mounted at one end to an end o )
the inboard portion of the riser and at an opposite end to the surface

structure; a gripper carried by the puiRpard portion of the riser, the

gripper configured to selectively gripand reiease the tubular members; an
actuator coupled between the boom and the surface structure, 25 wherein
acfgation of the actuator causes movement of the boom between the first

and second positions and movement of the gripper between generally
horizontal and generally vertical orientations; and wherein the gripper

passesthrough gigerandRsIRppapTuEIeYRDHASMEen the firstand
second positions, 16. The apparatus of claim 15, further comprising:

a boom pivotally movable between a first position and a second position,
said first position of said boom being generally horizontal:

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

an arm pivotally connected at one end to said first portion of said riser
assembly and extending outwardly therefrom:

a gripper carried by an opposite end of said arm, said gripper configured
to grip the pipe and having a vertical orientation when said boom is in said
second position;

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

a brace having a one end pivotally connected to said boom and an

opposite end pivotally connected to said arm between said ends of said arm.

2. The pipe handling apparatus of Claim 1, further comprising:
a skid extending in a horizontal orientation and positioned below said

boom, said boom being pivotally mounted upon said skid.

3. The pipe handling apparatus of Claim 2, further comprising:

a vehicle having a bed receiving said skid thereon.

4. The pipe handling apparatus of Claim 2, said end of said link
opposite said second portion of said riser assembly being pivotally mounted
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an arm having one end pivotally mounted to the end of the outboard

portion of the riser and an opposite end mounted to the gripper; and 5a X '
brace having one end pivotally mounted to the boom and an opposite er'MC'SLLP
pivotally mounted to the arm. 17. The apparatus of claim 15, wherein

the surface structure comprises a vehicle-mounted skid. 10 18. An

PR LSy f&(i@@ﬂ%%@fﬁ?@@f&@? RERRLAY S ERP {imsie?giv%gfoq.%l%nting of said

pivotally mounted on'a surface structure, the boom pivotally mov
beave& g@daliig horizontal and generally vertical positions; a riser
having an outboard portion and an inboard portion, the outboard 15and
inboard portions intersecting at a selected angle, the intersection of the

outboar and #dEIESHBANHEBaRg RIS Bleimed forthertmamprising:

a pipe extending in a horizontal orientation upon said skid, said gripper
facing said pipe when said boom is in said first position, said gripper positioned

below said boom when said boom is in said first position.

6. The pipe handling apparatus of Claim 1, said boom having a lug
extending outwardly from a side thereof, said riser assembly pivotally mounted

to said lug in a position where said first portion joins said second position.

7. The pipe handling apparatus of Claim 6, said lug extending
outwardly from a side of said boom opposite said link.

8. The pipe handling apparatus of Claim 1, each of said brace and
said link (34) being nonextensible.

9. The pipe handling apparatus of Claim 1, said gripper fixedly
mounted to said opposite end of said arm.

10.  The pipe handling apparatus of Claim 1, said gripper comprising:

a body having a surface affixed to said opposite end of said arm:

a first gripper extending outwardly of said body on a side opposite said
arm; and

a second gripper extending outwardly of said body on the side opposite
said arm in spaced relation to set first gripper.

11.  The pipe handling apparatus of Claim 10, said first and second
grippers being translatable along said body.
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an arm pivotally connected to the outboard portion of the riser at one end,
the arm extending outwardly therefrom; a link connected to an end
of the inboard portion of the riser at one end 20and to the surface
structure at an opposite end; a gripper carried by an opposite end of
the arm, the gripper being configured to selectively grip and release the

tubularghe gmr@ﬁgiﬂgﬁmﬁ’@% Pé%? 3 e OW‘d“OsY?e.é body having

between the generally horizontal"and Vvertical positions; 5an actuator
ERIFEEDEARRBR tHEBEONCA56 BrtivalyResdiaingesaithredy irtixadmedtion to
thepstdator causes movement of the boom between the generally

horizontal and vertical positions and movement of the gripper between

generally horizontal and generally vertical orientations; and a brace

having #81 endrpiyogape ceangsted é%é%?a@l?@'@@@éﬂw%’@?%g%s%ﬁﬂde&(tending

ivotally connected to the arm between the one end and an opposite en
et S anSVerss 04 3P At ETE AR GRIF Wecta paigb0dy

structure comprises a vehicle-mounted skid.

MCsLLp

14.  The pipe handling apparatus of Claim 2, further comprising:

an actuator mounted at one end of said skid at an opposite end to said
boom at a location offset from the pivotal mounting of said boom to said skid,
said actuator configured to move said boom between said first and second
positions.

15.  An apparatus for handling tubulars, the apparatus comprising:

a boom pivotally mounted on a surface structure, the boom movable
between first and second positions;

a riser having an outboard portion and an inboard portion, the outboard
and inboard portions intersecting at a selected angle, the intersection of the
outboard and inboard portions being pivotally mounted to the boom:

a link mounted at one end to an end of the inboard portion of the riser
and at an opposite end to the surface structure;

a gripper carried by the outboard portion of the riser, the gripper
configured to selectively grip and release the tubular members:

an actuator coupled between the boom and the surface structure,
wherein actuation of the actuator causes movement of the boom between the
first and second positions and movement of the gripper between generally
horizontal and generally vertical orientations; and

wherein the gripper passes through the boom as the boom moves

between the first and second positions.
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20. The apparatus of claim 18, wherein the intersection of the outboard

and the inboard comprises a lug, the lug extending outwardly from a side MCSLLp
of the boom. 21. The apparatus of claim 20, the lug extending

outwardly from a side of the boom opposite the link. 10 22. The _

apparatus of claim 18, each of the brace and the link being nonextensible.

23. The apparatus of claim 18, the gripper fixedly mounted to the

150pposite end of the arm. 24. The apparatus of claim 18, the gripper
comprisifg: a EBWF@%S@fr%@@‘ame‘dﬁb%@@pm-mgend of the

arm;  an afhlirAGYIRPYRXERNYIRG,8 r,%'é{.ﬂ{tg}? é?:n%(eoréﬁds c;éfjf the outboard

opposne the 20 arm; and a second gripper extending outwar

59%%@@8@%@6@@9@@%@%@@@@@@ ttoetigeiipstryepger.
25. TheaapR@ivgihg 3 hd SRIRIT OIS EOYREHEBRPYE %N opposite

end pivotally mounted to the arm.

17.  The apparatus of claim 15, wherein the surface structure
comprises a vehicle-mounted skid.

18.  An apparatus for handling tubulars, the apparatus comprising:

a boom pivotally mounted on a surface structure, the boom pivotally
movable between generally horizontal and generally vertical positions;

a riser having an outboard portion and an inboard portion, the outboard
and inboard portions intersecting at a selected angle, the intersection of the
outboard and inboard portions being pivotally mounted to the boom;

an arm pivotally connected to the outboard portion of the riser at one
end, the arm extending outwardly therefrom;

a link connected to an end of the inboard portion of the riser at one end
and to the surface structure at an opposite end;

a gripper carried by an opposite end of the arm, the gripper being
configured to selectively grip and release the tubular, the gripper passing
through the boom as the boom moves between the generally horizontal and
vertical positions;

an actuator coupled between the boom and the surface structure,
wherein actuation of the actuator causes movement of the boom between the
generally horizontal and vertical positions and movement of the gripper between
generally horizontal and generally vertical orientations; and

a brace having an end pivotally connected to the boom and an opposite

end pivotally connected to the arm between the one end and an opposite end of
the arm.
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19.  The apparatus of claim 18, wherein the surface structure

comprises a vehicle-mounted skid.

20. The apparatus of claim 18, wherein the intersection of the
outboard and the inboard comprises a lug, the lug extending outwardly from a

side of the boom.

21.  The apparatus of claim 20, the lug extending outwardly from a
side of the boom opposite the link.

22.  The apparatus of claim 18, each of the brace and the link being
nonextensible.

23.  The apparatus of claim 18, the gripper fixedly mounted to the

opposite end of the arm.

24.  The apparatus of claim 18, the gripper comprising:

a body having a surface affixed to the opposite end of the arm;

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

a second gripper extending outwardly of the body on the side opposite

the arm in spaced relation to the first gripper.

25.  The apparatus of claim 18, the arm extending between transverse

and 30° offset from transverse relative to the body.
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