TELESCOPI NG JACK FOR A GRI PPER ASSEMBLY FI ELD OF THE | NVENTI ON [ 0001] The
present invention relates to a pipe handling apparatus. Mre particularly,

t he presewbD 20mveedizon the relates to a pi pe handl i ng apparatse@9foer24ovi ng a
pipe froma vertical orientation to a horizontal orientation. Mre
particularly, the present invention the relates to a pipe handling
apparatus that renoves pipe froma well head. BACKGROUND OF THE | NVENTI ON

[0002] Drill rigs i]j S f erring tubular
menbers froma pi piﬁ)ﬂwgﬂl\i@jﬁt&%?@@n@ﬁ??ﬁﬁ§%$ﬁWmusehol e in the
drill floor or the well bore for connection to a previously transferred
tubul ar or tubular string. The term"tubular" or "pipe" as used herein
includes all forns of drill piEp® OHMHE INGENAIGN casing, |iner, bottom hole

assenmblies (BHA), and other types of tubulars known in the art. [0003]
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The obvious disadvantage with the prior art systems is that there is a significant manual involvement
in attaching the pipe elevators to the tubular and moving the pipe from the drill rack to the rotary
table. 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 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 traveling block is raised thereby positioning the pipe over the drill string and tongs are used



traveling equi pnent and the elevators, or the kelly, are connected to the
pi pe in the nousehole. Next, the traveling block is raised thereby

posi ti oniwQ 20tv6pilpe over the drill string and tongs ar @CHABSAW09/062d%r e t he
pipe to the upper end of the drill string. The drill pipe elevators suspend
the drill pipe froma collar which is formed around one end of the pipe and

do not clanp the pipe thereby permtting rotational pipe novenent in order

to threadably en the sa 0 e drill string. .[0005] A prjor, art
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joint on the rack. The line is raised by lifting the casing joint up d ranp
| eadi pgrmittiighetatiogalglipd movemenAsn dihler toapeeallatily sngahe theasamego fhreainlt dteng.ack,

the | ower_end of the casing sw ngs acrgﬁs the platformin a dangerpus,
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the string suspended in the well bore. [0007] I n the past, various devices
have beerncreiingdonviptitforms eiianicdadboye tpvieg dopi pest hddntize teprafzbecading and
orientation to a vertjcal .orientation such that . the vertically orient
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utili4%gﬂ%gM%g?bgh &I Soneeshedak s that are associated with a main
rotating structural nenber. In order to nove the pipe, a succession of
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r esul tweliripeve Hieispme sntqiversicalpricatalion pveryln well bere ad ihareptter lpwer digraaietost t o

each qﬁe&ﬂg &%Eg%ﬁﬁqﬁﬁw%%ﬂﬁ&xgp carry out the prescribed novenent. A
conpl ex controf "'nmechanismi1s connected to each of these actuators so as to
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associated with a main rotating structural member. 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

variations, as they occur, can make the complex mechanism rather inaccurate. The failure of one
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becone worn with time. Furthernore, the hydraulic integrity of each of the
actuators can becone conprom sed over tinme. As such, small variations in
each of tWweauresadiers can occur. These variations, as tRey/uscane22¢in make
t he conpl ex nmechani smrather inaccurate. The failure of onehydraulic
conponent can exacerbate the probl ens associated with the alignnment of the
pipe in a vertical orientation. Adjustnents of the program ng are often
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desired delivery profile of the tubular. Typically, "very experienced and
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operation. This adds significantly to the cqost associated wth pipe
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one side of and clear of the derrick. This is achieved by nmeans of a
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a pi peldaeolgthh démricky Thisss arhicynd &y swensatiedranspdit anowbigk inwacisd trwapd thediaske of
the derrick. .[0010].U. S. Patent No. 3,464,507, issued on Septenher 2, 1969
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for a traveling mechanismthat includes a bl ock novable up and down the
mast  tenedulpn ObareeRitd RC bngtuliasa stalderetsseqgnd PRE starageempHy a5l ekridswd ther own
bl ockdBH;CIkeys into a drawwork. A power drill drive is carried by the
traveling bl ock. An elevator for drill pipe is carried by arm sw ngably
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are supported adjacent the |lower end of the nmast and adapted to have a
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be at any angle up to vertical. The mast has guides for a traveling mechanism that includes a block
movable up and down the mast through operation of cables reeved from the traveling block over
crown block pulleys into a drawwork. A power drill drive is carried by the traveling block. An
elevator for drill pipe is carried by 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.
[0011] 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
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[0011] U. S. Patent No. 3,633,771 issued on January 11, 1972 to Wol sl ayer
et al., discloses an apparatus for noving drill pipe into and out of an oil
wel | der rwoko10degdiand of pipe is gripped by a strongbackCriise#nios22ps vot al | y
nmounted to one end of a boom The boom swi ngs the strongback over the
rotary table thereby vertically aligning the pipe stand with the drill
string. Wen both addi ngpi pe to and renoving pipe fromthe drill string,
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a tubular nenber, 'such as a pipe, froma storage area to an oil well
drilli|6@l2pIlAST Batomt Whe3,p6Gi22,apdued aplranatyulst, i18¢5 talesC.aCpnpekpdssctibanar
nounted on a _platformfor noving the pipe to a rel ease positign whereby the
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the pitRepips tb ramEasr pedtidrowhBRbP OIS piperRen be Thirafedb tHedb@Erddne! 41 etsndgddwer
havi ng pivotally nmounted thereon a pipe track with a plurality of pipe
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novenment to a subnerged position. S. Patent No. 3,9 619, issued
on CctagihemlityRf piigE7@arnp avsoibsbaybichate alaptedhowserepippee leagtt! iThg pamspgeachius

for an.oil_well rilling.derrick. In this apparatus the i nner .end.of .t he
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t he frfeemendnai td heutahidrpdd puspnt 0 swi ng across the boom as the outer end of
the boomis rai sed or i is connected at one end with the

| onered. A line ]
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structure. This apparatus includes a support that is rockable on an axis
per penditeududer and afilee beam enlanpaisgfarallelvs the heiinentalraxiy aidneené dhel clafmpang ar m

I's pi \ﬁgeta?lls lal)fovgsn tlfllgtfreecei egcril OI‘ Hl% d%lllllpﬁgé ‘Eo s(\))vqnga chgg(si the (r)(?nrll%\s/ resoeutetroen %? the boom
is raised or lowered. A line is connected at one end with the traveling block that raises and lowers
the elevators and at the other end to the boom so as to pass around sheaves.

[0014] U.S. Patent No. 4,172,684 issued on October 30, 1979 to C. Jenkins, shows a floor level pipe
handling apparatus which is mounted on the floor of an oil well derrick suitable structure. This
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

tongs and a transfer arm for a drilling apparatus. The clamps of the transfer arm are resiliently
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centerline of the well. The opposite end of the armcarries a pair of shoes
having | aterally openi ng pi pe-receiving seats facing away fromthe arm The
free end w0 20tp6261n can be swung toward and away from t RETWSRIB2WMBr | | Ne
and the arm support can be rocked to swing the armlaterally. [0015] U S
Pat ent No. 4,403,666 issued on Septenber 13, 1983 to CA. WIlis, shows
self-centering tongs and a transfer armfor a drilling apparatus. The
clanps of the transfer armare resil.i entl unted to .the transf m so as
o pr gutiud'S dhe RIS haf oS bt Rt g ¥ PL S S e Pt SheRhihES
down hol.n tddRighdholfuBiaf. RbaiYF ANBhAGo, sa?.lcéma%gg, 8ydrGic B Aubifidangs are
provi ded for making up and breaking out threaded connections of tubulars.

[ 0016]mdlirfg uPatdmtaliiog out, thR7J@Zdnnéctivnedf tnhul@st ober 4, 1983 to CA. Wllis,
teaches a |l ifting aﬁparatus faor downhol e tubul ars. This

lifting apparatus
i ncl ud@QLed kSt BrigRialPyAB (A e dSUrARBOHRAPLE H dP83 rt%t%aBYIéthéwﬁ@na fiagege

| oadi na. . Aol tat . . .
nor | zanraptiy o Rk ekl Kb, it PREARCoRG WLARI M s |
al i gnethivh 48 réthab@rbclwden@ et 16adMi@Poditieén 0B ifgilithtctiReloddint aed@linlpading iron.
An automatic hydraulic sequencing circuit is provided to automatically

r ot at éhg hsizepghgesition endarengilpesiiordn wgiohasiamned tyiheaesadignedwith dorrilleng

pivoted. with own- hol e tubul ar positioned in th | app. I n t.his.pasition,
Phe c it fsc R4 Fomsint Rl pBiibt s SPE Ry Bl Sl sel Blfh aBllin 1 o
pr evenhodd& RMReshdtial atatb (RNEIEMPP Rt ohd Ji@N dabBgGJoRitiea - wHABf lthdbsom Rat ent
No. 4,492,501 provides a platform positioning systemfor a drilling
oper atpivariedwvite b domathediesibalas ppgpiaertedsi theatame brtlispositiansthe clagpadl pibubirad | y
connect.ed to.the support structure to rotate about fjrst_ axis. .This
pl at f &ilﬁ%ﬁ‘&fﬁit% A oM Ty Skl fortheibeom %Pfgwrararﬁ?w%ﬁu@rpﬁr%ts ppiyg from
connegfed.tBst he support structure to rotate about a second axis, and rod
ich is nounted between the transfer armand the platform The position of
t he anfeoEmMd).pl RditémarNo. abdd, s chrovided epigttbrmo poditiening slysaone feel @dtieg opsaratiort hat
the transfer armautomatically and progressively raises the platformto the
rai sedVipesineludes HyPRerARSucHITe ehda e lorarm ey gl brropecciethimitrowaRoT HricHEe Kaj sed
POS! t1,.00c 55'8%%%% ﬁ?s{t; SL&r TRk Sﬁt&%@[&%{;&ﬁgl‘gﬁsﬁgﬁ iﬁ%l%géseasﬁlla%/fg gvll'{laélfﬁrs }g%@&u

platformto wered pos e rod"as ransfer arm
moves chndch th @wWaBsorPasichire B rotf®d8Hut MsBonPatiehd Nt which 2omb@ficd B&Wegh on

June 17, 1986 to mark et al., provides an apparatus for handling dril
pi pes thmidanssw dri and dwqdatitrine nlhgipokitioh & thelromend platiosmsyret andh the leogrh o thiy i | |
pi pe to

rod are selected such that the transfer arm automatically and progressively raises the platform to the
raised position by means of the rod as the transfer arm moves to the raised position. The transfer arm
automatically and progressively lowers the platform to the lowered position by means of the rod as
the transfer arm moves to the lowered position.

[0018] 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.

[0019] 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
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be nore easily connected and di sconnected to a drill string in a hole being
drilled at an angle. A receptacle is fornmed at the lower end of the carrier
t hat has woarsulee@al | y operat ed doors secured by a hydr &airiusadoope2zper at ed

| ock. A gate near the upper end is pneunmatically operated in response to
the hydraulic operation of the receptacle |lock. [0019] U S. Patent No.
4,822,230 issued on April 18, 1989 to P. Slettedal, teaches a pipe handling

t whi i. ted f t d drilli cat i . i.l]. pi
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about a substantially horizontal axis. The apparatus utilizes a strongback
provi geaviged witle clmps té boldahd naandhubeia pipas.al ke grqpngbackTik eotsthblyreghackedi te the
rotatably connected to the sanme axis as the drilling device. The strongback
moves SBPC B %ﬁﬁﬁdwhfﬂﬁ devige- drhesirepgpagkiores upRrgpwa &vithing dmlﬁn&@%va% WO t he

4 534 003 1eEhRRuR BB R o RS MR Be 41701 ovi des api pe movi ng

appar 40020] ansl. einhNd. 4,834,60Vis\@dOANB RN 9%Y PBrittaditial hprolwlenh plpepasiiid on
adj acent a well to a vertical position over the well bore. The machine
i ncl udesaratup eaémipthaalblios naingeeasing Qraues BempbberiZosinl aatitiean pdipecay apedl toion by

hydr aul i A k he pi hol d il th
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suspended in the well bore and the additional pipe or casing joint is
t hr eaded! thegret ©.veftg@RY potitiSedPatlemtaitdo.a dydr@8ic58mh drsthaetongbablo verdteted 4,

1987 H L. Adair, provides a nethod for posiftionin transfer armfor. the
TovertiRHoRETfY B pipe O st oniq thestias plianndos o g el oot e it Bter
first ] j AC HBsS, to nove between a | owered position near ground
IeveI(ﬁﬁg%gﬁgﬁ%gﬁg&%%gf%loﬁ&aligned with the mast. A reaction point anchor
is fiYea2nyld. Faespdiot 4,708,5fileisslred|oniNwy enbst 2168 HAc edialrt provideea ficttsid faxi s.

A fixed length link is pivotably nmounted to the transfer armat a second
axi s, PopHewdeytipstonan jforsthe angvemeghel drill pingt Aidading way gad yiransge prm &

i he di N d h
pi vot %LP(% é altlg 1 a%ts a ]%?eniﬂ% IJI:IB(,)S‘[E nelové etetva\‘/éeingaggwg%&t gglfloh ﬁléa nor}l gﬁle\%eggncp ther

r
end to ranster ar second si ng ul'rc cyl

pi vot akhypdrparitiesl aldncaRethaRemae. hRadichtpdint @Rchoefs fixee vdiihriksz{)@&do e drillen Ot her
end to the reaction point. [0022] U.S. Patent No. 4,759,414 issued on July

26, 1988t awl Pacedirarh iths finstraxs. desixed ngthilinkgs pisetablyenounted 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
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.
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whi ch includes a drilling superstructure skid which defines two
spaced-apart parallel skid runners and a platform The platform supports a
dr awwor kswononvmsesien a drawwor ks skid and a pi pe boom i ®CRis2000062243 a pi pe

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

e g s BY B TP B TR 30 GBS SRR 5L S Rep e @

Mecham,c@tn §ﬂh5& %ﬂlpﬁ kRed'®] flotd ﬁlb‘dfél?@ﬁseal‘f’rd;n lhMotiehRhl ¥RitRASI 4 Bheq¥&r the

| ower ski d. 23] U S. Patent No. 8,454 1 ssued on tober 17, 1995 to
R S. deaodxtamhe ekl boiches: \&rmnapposlmmrddwem ghenwallh ochtevhi This rr&:thmladﬂ]lzes hmvpaand
tubul ars used froma horjzontal position on a p| cent the well
bore treamyasembles 3hd< ariparr hspd foraackpaet i bt arﬂﬁ 3@ typylpn begag

b
tubul &V E AR AR R Ao IRIRARE L ARe kfl%ﬁ%@&%%‘é et ikee e
pat h af td Aieow bduekato thd ddill ZobgthksehMhERdodr br tiasliidlrid. €T IPaRAENS 06,230,807

all ow access to the drill floor through the V-door of the drill rig. U S
Pat entdes@gibesaprrotgoipr qasing peidhe moétoﬁ§$&at%N0yﬁﬁé86é‘ﬂ t he met hod of

ugust 00! Uindat MRS tef b g B oy P Ly R n iy Ee

of f shQyQed 6 alodkRore It'f'&uﬁ&'ep?hé"}?iié’hdﬂaﬁng y}%&%‘i‘irﬁr{s@éﬁﬁl@ wpeg h@mm HReSofthIPHA
hori zontal pipe rack adjacent to the drill floor to a vertical orientation

in a satk-digeckntdo g dfll o tan IVinthﬂl cm@ntav!/herrea tchvbady arkd ofsthe idny flosr whole thp f or
| oweri ng downhol e. e cantll re i1l f]oor tiljze th the. |pe
handl {450 iy s e w1 BWE%% f‘o?fhescaaeléverf@é%?b@f St 5 pife
6, 705, %ﬁdlh fssts),%gl s%rhsl}@ﬁﬂaéﬂ-ﬁfor%% gfcet o Sinpson et al, describes a tubular

p

trans er s em for novin I pe between a substanti al hori zontal position
on t hqo@xs] wasb kPaasmd Nav. 6,708 Hadhissadd on Mardhi 16aR0Eo®i Simproradt al. héestiiesfd tabular
entry. Bundles of individual tubulars are noved to a process area where a
st and BRI By5I9R EFKNOYINE RERSHIchECHaK 8bstiptiplntorizapial apsidemAradhe qHwalkwihg

machi Q%lbs‘[ﬂr{tgn% QPF% 0@@%{1 él? %g%%r}goo(f\%ﬁt?% q‘[h(ﬂesn%kt?cﬁwldgal ty ulé:rg %etﬁ(tbv %Ln[ot o the

correc orqu ans erred from ITHC ine to a

st and pséREPHEa Wh&a stintl ke Qip/BréakTOMehchiHe@ndkRS iip tHRMUBME stdrfdie. Fhe kndkhar ea
to retrieve the stands. The stands are clanped to the trolley and the

troll em&merabgeﬁaﬁdrmhsah@m.@qw ahd yakes uydatcainggten tq iba comed torque. The
cubst A A serL ool pesl Lo, 2 e L S Lsc Snuty, AR el
position over the pick-up area to retrieve the stands. The stands are clamped to the trolley and the
trolley is moved from a substantially horizontal position to a substantially vertical position at the rig
floor entry. A vertical pipe-racking machine transfers the stands to the traveling equipment. The
traveling equipment makes up the stand connection and the stand is run into the hole.
[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 second position.
[0027] In response to the above-identified problems of the pipe handling apparatus, the present
inventor filed U.S. Patent Application No. 11/923,451 on October 24, 2007. The application
discloses a pipe handling apparatus has a boom pivotally movable between a first position and a

second position, ariser assembly pivotally connected to the boom, an arm pivotally connected at one
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travel i ng equi pnent nmakes 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. Gserwozhvs2@not her system and nmet hod for transfer PCRGSRIOO622A3 pi pe
shuttle is used for noving a pipe joint into a first position and then
lifting upwardly toward an upper second position. [0027] In response to the
above-identified problens of the pipe handling apparatus, the present

i nventor, fj.l U.S. Patent. Application No. .11/923,451 on Cctober 2 2007.
mhe- agpt i e narie SeBE s hatupal i tipar Sl el e b s PR dnsf y
novablig, Qﬁfad@!ﬁ@ Rn@of hE 8fm R@SIbld ©P gﬁﬁqnga ARG BRI FipQ A linR pivorfly IR Y

pi votally connected to the boom "an arm pivotal | y connected at "oneend to

t he fito gte ripordss@nblphnd pieotabkan aatasoia rylatindtodkt modementotithedodybetweneliac om

a gripper affixed to a opposite end of the armsuitable for gripping a

di amet &y seprndhopibions, and fOTReS VALY 4 orsosideivelally sorngeterite Hi° beoBE#K 47 and
pi vot . . r i V. f -1 he

Fi v ot Lo E2nd BybRUTRY Bchfth Bl R oo R e Yo S PR
conneckedding dubearlig@mabbtusarypeih k&peddo fiewet@ldiportien. t he arm bet ween t he
ends of the arm_ The riser assenbly has a first portion extending outwardly

at an [0S} e anghlemapsoniatasiopidle thetnipe adHee arpdradiey discered pbozglccasevhsndls em

iat i.th th ' hand| i. t i scl d .ab th
o pe. IS speFaft BSpdas BRBE Hbird fpe PREEI M Re TSR RpliRy |
remov %l%&ﬁ@ab@&n&ﬁh&@ﬁu&@iﬂ tROWE hd¥BSordRkosd esdons. Whaeth&abp&iRade fREe
various reasons. Wien this happens, the force required for renoving the

pi pe freqmietHer wahdvitetd fige formathe rwedlhizgadtih graappwdinan tho upwaat fdréeoipihpepipe
handl ing_apparatus. _That is, when the grippers. of the pipe hand| |

appar &AL REY e Thisy PR e D e e e OB SR THESRARg uhddethal e

pi pe 0 ve a
D1 po. oo " SRR U 0P R Inc KRR AR dol HATRP afugh RLERE
handl ifoige appatoatmisvd Hpipe danisouekothe vdikchchor Trusptheee plapeedfonalpiperhahbfiéng

wel | head so as to renove the pipe fromthe well head. [0029] Various patents
have iaBB¥aYS fhat gan qygraoserthe Bsecofianipq Wegkdn thegreleaghsn 48 to renepvephe pine e

5, 597 87e]t1ﬂei§15.ued on January 28, 1997 to Glliland et al., discloses a

tw n- goes el escopi ng-j ack hydraulic-el evator system The tel escoping jack

has 3400195} tVaghb Palefits hale isRlEN RREINALE tGIchPiEe faclts S Pes echniplé IS, PRRnf Nost
cylinder that is slidable relative thereto through a hydraulic seal, and an
i nner SpIATHREr isdiighos éahuary 26hd 9P hie Ontbitiindteg abydiseioses atthan-ppy telescdainiggack
relat ih\}/lgrahﬂce-re egfgto% rs1}rls elill(‘?.h "I%e telescoping jack has a first cylinder, an intermediate cylinder
disposed within the first cylinder that is slidable relative thereto through a hydraulic seal, and an
inner plunger disposed in the intermediate cylinder that is slidable relative thereto through a
hydraulic seal. The intermediate cylinder has a piston which is slidably mounted in the first cylinder.
The piston divides the main cylinder into a lower chamber and an upper chamber. A pair of dynamic
sensors determine when the telescoping jacks are synchronized. The elevator of the system includes
static sensors that determine if one or both intermediate cylinders of the jacks are more than a
predetermined distance away from their normal positions when a car is stopped on the floor.
[0030] U.S. Patent No. 5,060,762, issued on October 29, 1991 to White, discloses a hydraulic
elevator system. The system includes a synchronized telescoping cylinder with inner and outer

reciprocating plungers mounted in a fixed cylinder. A hydraulic fluid pressure intensifier is

connected to a pressure chamber of the outer plunger and to a pressure chamber of the inner plunger.
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hydraulic seal. The internediate cylinder has a piston which is slidably
mounted in the first cylinder. The piston divides the main cylinder into a
| ower chawbepiozebian upper chanber. A pair of dynam c s@03AIS200d062431 ne
when the tel escoping jacks are synchroni zed. The el evator of the system
includes static sensors that determne if one or both internediate
cylinders of the jacks are nore than a predeterm ned di stance away from

hei iti I d he floor. [0030] U S.
Pat enSOEOSyHED Sa50r pdliba” b oo BR BEY o st pensiPb N LB
hydr a%ﬁrfge?ﬂr@ééﬁ%e‘?:‘haﬁ“&’s%it@fﬁ@nﬁ)ﬁﬁﬁeg Bh {Hé%hfégglﬁmger%bfﬁ't%lro%}’aﬁgl%fttﬁé &%%md ng

cylinder Wwith inner and outer reciprocating ungers nounted Iin a fixe
cyl i ndelves. AWhgd fleuhier pfungeds prodewueletivantoehsoftergriunger,clonpressuedinteasificpwab sur e

chanber of the outer plunger and to a pressure chanber of the inner
pl ung&FISSHE BIFSTUE NS/ BECTRHHIEEBIPreEsUrq HAMBET tﬁ%R@Pﬂ“it%lyflftﬁ]il‘ﬂnﬁ%ftp\]/%ﬁr- t'Hlen

ount S 5ok RSk Elo i SRR, B, POSERMARR R e R RER SR L ERGR e v

the i pagkuplinl1@findrplinger prowuretabibéesd & tb hewatihemnpt ploggsr, the pressure
intensifier will raise the pressure in the inner plunger pressure chanber

t o appf&iladePafentiNa. 7. 038 nissucd]| amnigpbruary\he?07He Tommyeat abi dipdeses aglridlgee hi gh

| at i h | . th i i fi il t
br eosuvaemdayig o B g LEuBERTH A shE oM & Pt BHE e HIEs
pl ung %‘f%)ipglﬁ aténSme@Bc@BkidNO Thd wdhdit@RrefcfdUBH1QBcsARBAPBEe-&iled Afbingd O

Terry e , discloses a drilling systemhaving a work string supporting a
bot t ook e flagkiepotycabihemenonitiple loadgairyio layess, dndragrdaslagér. pilgeplealactrgal
anon-netallic rtion. The work strin ef era includes a .
corrpo§f”f“g1cé‘6? obg AP AP TS; ey hﬁgm%g#elm {i, doad SR ngoIAEeTF do
carryi ] ay.e - L I I t ata
A S bl R T R A A S L 1
car r yibogo@ holy asesmibl@ includen s bit t 4 gangndaly and gicliee@nctehiastbahéro padkake aasseavhd y
and the surface. The bottom hol e assenbly includes a bit, a ganmm ray_and
i ncl i AeTPEbdY. an AleetremHeT el R Hgsmissian. aBd a Bpwerssempyrotaingdhehit r Prdraglic

sectign Ekﬁ@ﬁé%%iﬁEQHﬂwﬁﬂgmgéﬁgﬁﬁ{%ﬁg@?kpn for rotating the bit.

Fydraﬁﬁﬁgg asin cKs dare us casing into the bore hole. [0032]
U S. Ree32tU. Seatdnt M365384,264, 55046 oR Fethrabiyuar Yodto A@But aiseldadsfadtvice for

di scl oses a device for guiding a drilling tool into a well and for exerting
a hydreaidinga dolliog tanh inthe witliang ifergxeiol a hydaule{dreeor the ullies teplt dbafearicdhody

a0, o, SULSE GLSpYS.! Bk R, ADoUL U body, ancLongh L Ly i oplageet

engag %ﬁf‘ttesﬁ/@c% {3 thé Body. Radially displaceable pistons come into anchoring engagement with the
wall of the well and immobilize the external sleeve when in an extended position. A jack displaces
the body and the drilling tool integral therewith with respect to the external sleeve. The jack exerts
a pushing force onto the tool. Hydraulic circuits and appropriate control assemblies are provided for
controlling the execution of a series of successive cycles of anchoring the external sleeve in the well
and of displacing the drilling tool with respect to the external sleeve.
[0033] U.S. Patent No. 5,649,745, issued on July 22, 1997 to Anderson, discloses an inflatable
gripper assembly for a rock boring or cutting machine. The inflatable gripper assembly has a base
member and an elastomeric sheet secured in a fluid-tight and reaction-force secure manner to the
base member. The elastomeric sheet expands when fluid is supplied between the base member and

the elastomeric sheet. The elastomeric sheet contracts when fluid is removed from between the base
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wal | of the well and immobilize the external sleeve when in an extended
position. Ajack displaces the body and the drilling tool integral therewith
wi t h respeototoneedie external sleeve. The jack exerts a paIRiSagofoc2¢d®e ont o
the tool. Hydraulic circuits and appropriate control assenblies are

provi ded for controlling the execution of a series of successive cycles of
anchoring the external sleeve in the well and of displacing the drilling

t ool wﬁtqores ﬁ%tltg t he gxternal sl eeve. [0033] U. S. Patent No. 5,649, 745,
i ssued GRS gy e 2lasiaesF 1G5 0% nder son, discl oses an inflatable gripper

assenthps4] oS PafAe Ko LRH3 MDD (ssGdditdnl JHe FRABT PRy HaHE:, id[bf:ﬂo@ésaagia_@k SsbRBR Tor

assenbly has a base nenber and an el astoneric sheet secured in a

f | ui duse ghtaisamdarrddaetriog i gr pletfemcuwrecaianner Thojatk essoabéy Imsripeer. anfilewer

el astoneri c sheet, expands when fluid is %ﬁpplied bet ween t he hase nenber
T

and t RENYRERAHARsIN(CreonBegted byrhydradicaprlpy for ke vedisal meYengih A1sreoelv i s

pat ent s o EE N DS RARETEARE ROME pE A LR WP Bhner B e
assenpopidn@of Ugkgatk) EahSif g @ipghel uenbig ik ek aplyatplaédiblediort k po¥iton The

j ack assenbly has upper and | ower annular portions iInterconnected by a
hydr adhd leckaisemblyorithelt samapal olethe jacklassepibbyrEpm the plafben wdegh it sePuadsuat e

' |.y- t i | i Lt dinboth th d
over T 1 o BeEr 8 b Bl ARE T RS B Bla 0 Elra el PSS ™"
repl aggahbhg it c@Bk id SweRskdd. on in the jack assenbly wi thout renoval of the
jack assenbly fromthe platformwhich it surrounds. [0035] It is an object

of t hd0@¥6ddemt anotheentbjash of thepproving emanpopéo penvidd ngiepipendbng sppavatus etimt/i ng
a pipe that is stuck in a well h g. ‘%%%9# It is another object of the
pr eseMIHENTF GHIPE ﬁ@gﬁﬁﬁmﬁsﬁﬁg R g ppar at us that minimzes the
nunber, . . ] I : j € of
he pr e B B S UKETE i o Aipbioohmedial T cRRLSEL

f or ce vpwatdhrqai qrethb pipd|handiirappaatusso 38 ta®ntove hgiyvieord apygkehdadom a wel |
head. g0038] It is another object of the present invention to provide a

pi pe HAMI g angibeiokiagsok thapressd inventen pgwayide pinedapdlingrppgratusibat casidenbl y

ther eqh (PRaREhR SR YR RLRAY AMBCELl  eA. { 083%al 4 k4] | anot her

obj ect presen ronto pr _ apparatus that
has a [b@9 HGORIINGholRE Kbib&lof FRPRYcRdnferioH &Kprdh I8 afpigdaad Nl ag)lpblﬁﬁﬁ thdt @840 1 t

is an object of the present invention to provide a pipe handling apparatus
whi ch attlesagpinggack for removing a stuck pipe from a well head.
[0040]1t is an object of the present invention to provide a pipe handling apparatus which minimizes
the amount of calibration required in order to move the pipe from a horizontal orientation to a
vertical orientation.
[0041] It is another object of the present invention to provide a pipe handling apparatus which
operates with a single degree of freedom so as to move the pipe without adjustments between the
components.
[0042] It is another object of the present invention to provide a pipe handling apparatus that can be
transported on a skid or on a truck.
[0043] It is another object of the present invention to provide a pipe handling apparatus which allows
for the self-centering of the pipe.

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

be utilized independent of the existing rig.
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t he amount of calibration required in order to nove the pipe froma
hori zontal orientation to a vertical orientation. [0041] It is another
obj ect ofwOhelomseaent i nvention to provide a pi pe handl iPag/isp@ane2ys whi ch
operates with a single degree of freedomso as to nove the pipe w thout
adj ust rents between the conponents. [0042] It is another object of the
present invention to provide a pipe handling apparatus that can be

i s another

t .on. ki.d ) t k.. [0043] It . obj t of .t
o o0 e i B Sl s P b e SR kROt BridR P AR AP S W ¢ e
sel f - GeDlueIHeRge (ﬁfmlgﬂﬁle B&(ﬂ@ulh{h &ﬂg}f}drg hid defua@ RO §lovARIRSSipObetlB&: efl{o?ﬁ@ﬁ‘ttal

invention to provide a pipe handling apparatus which can be utilized

i ndepandeuntticalfortehatieni sting rig.[0045] It is still a another object of the

present jnvention to provide a pipe handling apparatus which avoids the use
of nullP4aldt et PRicey Pl hgareeanEV RGOSV A MR haylipg @PPaps pdtisleen a

hori z gltﬁhﬁﬁlz@snﬂe YeouhCat m&H&%&%ﬁfoh%d CL)RI%{)H@ hilibed Br @@%Hﬁﬁ?ﬁﬂk ﬁlﬁate Hhdf

present 1nvention to provi pl pe handl'i ng appara nim zes’ t he
anountac@¥itibqIst runment ati on and controls utilized for carrying out the pipe
handling activities. [0047] It is still another object of the present

i nventlP@4Y] tlbisptiBanetberpbischef tha pesemrgnveppen exnievidh b pipcdindiee apparatusaviigtpe t o

be 1 d h the |ift] i.n rotati I . [0048] It i
oti11 A5 Ao oppadt PPl b e e e s S e handl ing
appar 3yo4s] WhisGhiliago@Er dBjdtt BBthe pR|EntANENEESI JrovidS & ﬁlﬂe@l@ﬂ(ﬂlngl dpphrianARahidier

obj ect of the present invention to provide a pipe handling apparatus which
al | owss olehatiingledopt amisdasy loadewor kers to carry out the pipe handling

activities. [0050] These and ot her. objects and advantages. of the present
v end DOOT iy syl cap b oAb Ay S Ba Y I9F ot RUKLIER ABPUBA PTGt | on
and aRRERd el kIR IO (I (lbiipd MR GDEQ51] The present.
Invention IS a plpe handl 1 ng apparatus conprising a base, a main rotating
st r uct|0030] Tihessad officy objatts ynd ahnetpebittie: proenbasenticn wil[hechaa dppangnt fiwans
connected to the nmain ) ) )
a reading of the attached specification and appended claims.
BRIEF SUMMARY OF THE INVENTION
[0051] The present invention is a pipe handling apparatus comprising a base, a main rotating
structural member pivotally connected to the base, a pipe handling means connected to the main
rotating structural member, and a jacking means connected to the pipe handling means. The pipe
handling means moves the pipe from a generally horizontal orientation to a vertical orientation. The
jacking means exerts a downward force in generally parallel relation to the pipe when the pipe is in
the vertical orientation.
[0052] The pipe handling means comprises a gripping means for gripping an outer surface of the
pipe. The pipe handling means also has a lever assembly pivotally connected to the main rotating
structural member where the lever assembly has a first portion extending outwardly at an obtuse
angle with respect to a second portion, an arm pivotally connected at one end to the first portion of
the lever assembly and extending outwardly therefrom, a link pivotally connected to the second
portion of the lever assembly where the link is pivotable at an end of the second portion opposite of

the first portion so as to move relative to the movement of the main rotating structural member

between the first and second positions, and a brace having a one end pivotally connected to the main
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rotating structural nmenber, and a jacking nmeans connected to the pipe
handl i ng neans. The pi pe handl i ng nmeans noves the pipe froma generally
hori zont avoapicgme@ei on to a vertical orientation. The | CKiUsgooum®ea2d3 exert s
a downward force in generally parallel relation to the pipe when the pipe
is in the vertical orientation. [0052] The pipe handling nmeans conprises a
gripping neans for gripping an outer surface of the pipe. The pipe handling

I I nbl ' | t th [ tati
ot ruceaPare HBrLEP e o 8" puehe SELEpYY A aef fo LF o Peiarn dveubho
out wargll ¥mAtrn@RiRiaHaen ARGAR MbIR (K EHPEBLtwcen %ég’e%@&lﬁ? RBfiLdrfdl orRRtaftbMo
pi votally connected at one end to the first portion of the |ever assenbly

and exhevdiicy) oautagedivithinheesiedle degreaof freddomi. vot al | y connected to the second

portion of the |ever assenbly where the |ink is pivotable at an end of the
secondO&Y tTihg grigping dngags gempHEess siah %%TBF‘ £{Tesd 4 theonpgsitioe ¢ldhainye f?fét t he

”Dve”éﬁl%gés{{ @&%ﬂgﬂ%@&%&ﬁ%&f B9 i HELEGR ﬂ&é‘@n@osﬂg‘i  GRE afbd il Og?[bgeli he

secon 1 ons, race naving a one e pivotally connecte

mai nr ekehiling ositwarglywrahe s@brbemcanthanidepppsdiicahefth i yotad feyatioanaeat @dt t o
t he arm between the ends of the arm The pi pe handling neans noves the pipe
bet weeiPpere TderEplaindyscpeid sraperl bears teanskitabimaleeg thystapdranie dhe jeekianmgeion

L BT Rl b ST B SRR JER AR5 °

ext endiapg QULMBSHiXg Rfathe stab frame on a side opposite the arm and a
second gri pper extending outwardly of the stab frane on the side opposite

t he arl0034h Topgckuhgmadans camprisss & ipstdn-aslkcyginidgpescmbli podifiomrst relaiveste tlomsdab
grippers being transl atable al on he stab frape, . the jacking ns bei ng

S onnodtgns: fod P EIls YRS SRR By (i irign AedRgindpy absp Gl i Bl

af fix . ele)) ans j i ns
o SEutRcL ey TR e BRI QERTE  SESa TR

f r ame pisasrdaad-byl thdathdsemblg tittah arrettamieaisabntto ahketepdst posittond-The pindesand-
assenbly. The hydraulic actuator is suitable for gassing hydraulic fluid to
t he picglieser asgmblyicoppaiscsasyisr possiepngd relgiviesq desiga ames B ARHERANS R ESFY
assenbl y...fro retr.act. iti t . i §j T L

o st oo RibRg M AL RELREP DR MR 8 bigSt FAF B2 b BRI rithin e, ¢ e

stab fin@fBs ofié @Rh&rOind habs katcabny MASIHd RARd Thd RidNis a0ithHIE €6t Sier@find he
cylinder. The piston conprises a head positioned within the interior of the

cyl i ndwhvyardhyodfahe edindstt dheicylgnder ban & fiest hngertbr aTéh e seardidiistesiar. t B keafled the
ext en%iis?gn is positioned between the first interior and the second interior. The rod of the piston is
positioned within the second interior. The hydraulic actuator has a first line connected to the first
interior of the cylinder. The hydraulic actuator having a second line connected to the second interior
of the cylinder. The hydraulic actuator suitable for passing hydraulic fluid so as to move the piston
between the extended position and the retracted position.

BRIEF DESCRIPTION OF THE DRAWINGS
[0055] FIGURE 1 is a side elevation view showing the pipe handling apparatus in accordance with
the teachings of the preferred embodiment of the present invention.
[0056] FIGURE 2 is a side elevational view showing the pipe handling apparatus of the present
invention in a first position.

[0057] FIGURE 3 is a side elevational view showing the pipe handling apparatus moving from the

first position toward the second position.
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outwardly of the cylinder. The cylinder has a first interior and a second
interior. The head of the piston is positioned between the first interior
and t he swoantdendieri or. The rod of the piston is positipoOma$2e09t0632#3 t he
second interior. The hydraulic actuator has a first |line connected to the
first interior of the cylinder. The hydraulic actuator having a second line
connected to the second interior of the cylinder. The hydraulic actuator

oY ot o 8 o B oA e
DRAW Ty rh@t@@?lnoﬂn?ﬁﬁ?pi%e Ifg-ifer &) @€ s&lopMPbiiABy.Vi ew showi ng the pipe handling

apparatus in accordance with the teachings of the preferred enbodi nent of
t he prle8ENtFIGRENEii9A.side0DSG] ofd] GURE sRowimgahes pibe hahdlwas appaedtusvinew shawl ng
t he pi pe handling apparatus_ of the present invention in a first position.
[oos7p>0ﬁirl@JﬁEW§wg§heaP1§Faéte%qlwéme&ﬁal OREHi%®howi ng the pi pe handling

appar ahig FRIVRE [ OMifillFalibh 3F 1B AbbA AR LS REAANTRORLLHRD: | 0058]

FIGURE 4 IT's a side elevation view-0 he pip g appar W ng

the pi[pesINAEIGURAY iepfds @bwisions vigwoMdirkthtePhiee dnbddi@entodtht kepseagsshbly
position. [0059] FIGURE 5 is a side elevational view show ng the pipe
handl iohgheappwnbiyentiot. i t s second position in which the pipe extends in a

verti i i.on.. 060] FIGURE 6.is an i|lustratio f th ripper
nssentfts A EIGERERiS g’ dranbn o i mondhs Shond 4R abpish G o &RREF

el evatyhQadlly ¥f @WpRked ihidniibnal t ernative enbodi ment of the gripper assenbly
of the present invention. [0062] FIGURE 8 is a side elevational view

showi 1§03 ] $EGURE %k herdeatdvaeorahisodi siewingof third el tgmapyesmizsismensioyf thef gripper
present i en{' on. [0Q63] FIGURE 9 is a side elevational view show ng a

t hi r d 2B N & 10 T ENB AT HEAE of the gripper assenbly of the present

| nventibedy) RBRRH 15 L3R BoRNAGIANC ARhA By s B AYRY ARiNLA Y  Blc L e

preferred e ment e Jacking neans in the ex position. [0065]
FI GURRackingsihems iathel esandt@possiiate- el evati onal view of the preferred

enbodi nent of the Jacki ng neans in the retracted position. )
[0065] FIGURE 11 shows an isolated side-elevational view of the preferred embodiment of the

jacking means in the retracted position.
DETAILED DESCRIPTION OF THE INVENTION

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

connected to the main rotating structural member 16 and also pivotally connected to the arm 24
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0066] Referring to FIGURE 1, there
is shown the pipe handling apparatus 10 in accordance with the preferred
enbodi mrerwoabiwdees1pr esent i nvention. The pi pe handli ng ROPAIS2009862283 | S
nounted 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 nmain
rotating structural nmenber 16 that is pivotally novable between a first

iti d Lt - RE 1 i di at iti f
P e R0 bh e Bl B Epdpe habid "o ope PosLilon o
pi pezéﬁodAﬁ lm thb YREERTRLnlifh 'tﬁémﬁ’iﬁ%t%ﬁ@?stﬂfchﬂél h@nb?3b A d @Rl FANIRRELS | |

rig ever assenbly 22 is pivotally connected to the main rotating
st r uctstrn@l crosmb@nbetGandArams MindArticsilap) in dtegirésgnidoventionh ghle tainantaging stodctahke

| ever assenbly 22 opposite the main rotating structural nenber 16. A
gri ppitgRREdAds oW TR SR IS NS TREPER dNETBOTHC Hﬁbmetpépeemwg? bg pRle Ly Hitedy

. ) e e 28
and gr SplaFer 5 S ko RS IR e ing 3 SR Ao PRAD SR G| € AP B e
skid 12 andsat tieppasirbatigndnptutdtradthyera6rhedl d strén e irdvtedfo 4910 ptengys

assenbly 22 opposite the arm24. A brace 36 is pivotally connected to the
mai n et aedeAtprys sirutergl Hitegridybe thergaigigtaging gtrp¢tyisl atanypee dAndt 4@ extehds ar m

24bet the. | ly 22 and the b 28_of. gr.i,ppi 6.
0067 Parreehosk 66 o B et ive She R Jodh g o2 PR R ARG 10w
a st ygddié cdin@ORINAD heQbv hidnbly 2X 0% niBIRRL S ANd cReA Fembeh 16;@@%&3&&11@ ,

in the present invention, the main rotating structural nmenber

conf i gonextteslat s dppositvendal? topdocation enitlor sksdith Thapivbtablegiopeecti®nwai ¢1id 4%
able tq lifted in a manner so, as t.0. pass.throu the interjor of the in
" ot at (LRGP STHEMEmEBOIAS S IRRCd i, gff%*ﬁ oo hong shrr atvmbﬁ%
St T USRI BE 1k Gink3UL h 18 REr LN imh ARRIAGHb A6 T 1chls BVAE R
necessary structural integrity to the nmain rotating structural nenber 16.
| ug 40@hesdestdse muinwatadhy sthucarnlanenisérd 6 oppodit ehatirikid4r dhatframge Sbdrlelty 46 ahs

menber 16. This lug 40 is suitable for pivotable connection to the |ever
assentd Bivaigble vprncgBomwith tha brage 3 r uct ural nenber 16 is pivotal |y connected

at t hj?‘?@i?‘zﬂ? ie%ele&g?ﬂ%lyb? i&hll(i)e%%tdrg[&)é) o satn%lkcti s%c&%ipo%@oe %U;,. v@%‘a}fl)r!gteqortiont ed

conne end he main r ing structura oca

i n of f4gedxtdrk at hARSRIsE aﬁga VRO Y& ptdigo Fhy &dcdhll oaanaEt Tas 1i4k 3af istgieothllynk 34
with the skid 12. A small frame nenber 46 extends outwardly fromthe side

of t heomsdctedrtothetand@! Hrersaendmartiansitbepodi6: thp pust pertion 8. Thakrnd24 isphydaliy ame

asse m?:'oXneAé?edqg %heaenlaio\f%e 1r|step0%t?gnnﬁ?§});i>p%rslitg\4hte 26(;[0?13 pg{tfao%eS 03 61'he lug 40 of the main
rotating structural member 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.
[0069] 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
54 can be in the nature of bolts, or other fasteners, so as to strongly connect the stab frame 28 of
gripping means 26 with the arm 24. The bolts associated with pin connections 52 and 54 can be

removed such that other gripping means 26 can be affixed to the end of the arm 24. As such, the
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[ 0068] The | ever assenbly 22 includes a first portion 48 and a second
portion 50. The first portion 48 extends at an obtuse angle wth respect to
t he secomoporwiees1250. The link 34 is pivotally connect @dTius2a0@62a3 of t he
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 main rotating structural nenber 16 is pivotally

connected in.an are nerally between the firs aortion 48 and .t he,second
port 1 aipsndial R g0 i a R P engbs abBloBIbshafy st Phubr T3 56

t he anhbﬁme@ﬁ§Qﬁ&ﬂﬁﬁ%ﬁ?§2dﬂventiQn to carry out the novenent of the pipe
18 between the horizontal orientation and the vertical orientation. [0069]

The a0 Thagrigping metaps Y@ ireludgs derstebcfrade 20 withehegdppefs 3thandf 12r tsdnsjacabid on
48 of the | ever assenbly 22. The opposite end of the arm24 is connected to

the grigssithglerethed thestal fame 2§ Ehip ¥ertic] tiggplation Ofﬁfl%grém%& 2 dieyade a
f f U & Lo ge
The. giisors b BE RGNy 0 b BB BL B IRADSE B Ry b AR 19 O

conneag hdhis/ed 2tandippdrsGarnb82iare inhke Raliterof cohivddabi 8 gripperotimish Jaasbemedd, SO

as to strongly connect the stab frame 28 of gripping neans 26 with the arm
24. Tistosped esiogngagd te edtensurfcpionthedvprelt irpAesisgd. and 54 can be renpved such

t hat 6 can be affjxed to Lhe end of the arm,24. As
such, TORE ' RSP i ERpBAr af el S i Ee pbBu kPR o dh Ty g
adapt i RO AE6S bF S Lo RIS SALH INALISUSARIINDS TOE 1AKI3 i Agn! T 05

20. [0070] The gripping neans 26 includes the stab frame 28 wth the

gri ppexengbleaand S2ends @asdraliyabdjeceal onthet dpposiengdd frofm thhenah abtafin@steu@@al Thi s
vertical translation the gri r 0.and 32 allows the pipe 18 to b

pr opem}?hf—‘aagéf%m ol {be 4 2%&7(555?‘3 P’% wiffeenstay RaYe feadive % HErvaXamaRt 6F ¢ ne
pi pe 1§ ﬁléinqwﬁﬁ%ﬁglctu}_gl% bdiREr ‘fhéglg)ra@en% ig‘?i\/@faﬂ lBnriel®d RS Ba® Framework
conventional grippers which can open and ctose d5 as to engage the outer
sur f acl® Rfocidial pithenaliBrotatngdesictued mérfes 1 ahbaldoi pikotddly canacted enghcatisrenber

that extends fromthe pivotable connection 44 to the pivotabl e connectjon
68 of Hang theEshid brivesbihe sadsdhereple Braceto prexidapstyucapal sypport fofke g P4and

nonext i by. xte r j acent t ite s r t he
e RS R ISR B R

wi Il gergs@hll ofichRyien hed BiclwRidaPotidigatigavenent of the main rotating
structural nenber 16. The brace 36 is pivotally connected to the snal

f r ame B0 72] 46-teatens itatnsldS Saviatehillnstiated at having ose cud comglteddaitey skid 1@nahdadns o

v | 1y.con I i . .
pivot %ppgsn%oeng %gﬁrlee%te%[tto ?he n(%a%%trotg{}ng structural member 16 in a location above the end 42.

When the actuators 56 and 58 are activated, they will pivot the main rotating structural member 16
upwardly from the horizontal orientation ultimately to a position beyond vertical so as to cause the
pipe 18 to achieve is vertical orientation. Within the concept of the present invention, a single
hydraulic actuator can be utilized instead of the pair of hydraulic actuators 56 and 58, as illustrated
in FIGURE 1.

[0073] The drilling rig 20 is illustrated as having drill pipes 60 and 62 extending upwardly so as to
have an end above the drill floor 64. When the pipe 18 is in its vertical orientation, the translatable
movement of the grippers 30 and 32 can be utilized so as to cause the end of the pipe 18 to engage
with the box of one of the drill pipes 60 and 62.

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

66. The movement of the pivot point 68 of the connection between the lever assembly 22 and the
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along the arm 26 between the ends thereof. Brace 36 provides structural
support to the arm24 and also facilitates the desired novenent of the arm
24 duri ngvohelose@aent of the pipe 18 between the hori zeaTAIS2@ioeatat | on
and the vertical orientation. [0072] Actuators 56 and 58 are illustrated as
havi ng one end connected to the skid 12 and an opposite end connected to
the main rotating structural nenber 16 in a | ocation above the end 42. \Wen

t he actuator.s 56 d 58 are activa they will pivot. the in rotating
struodt at TDHEEHE A G hgR sl w6 ke Pob R ety SR PRy 1 0
a pOfS'4b'b%ﬂwé_%‘ﬁ¥ﬁ’é‘ﬁaﬂ1%¥a‘tiﬁg%t_r&&uﬁﬁm%ﬁlb@@}@éhdttﬁgld%Pé‘ssélrﬁbl @rachi eve is _
vertical orientation. Wthin the concept of the present iInvention, a single
hydr ay0075] &c the praentaaventienuhe toarduaied sitcacheof oficheh pliathe nad-ektgukilblaniernbers
actuataors 56 and 58, as illustrated in FIGURE 1. [0073] The drilling rig 20
is il lohdearpaatugdo I*fa%?ﬁ‘ﬁ@je%‘fith PropRhBEng AGHIEUES AP g GRREFH IR REEReRs t o
have ik . [ pe 1.S14 Pl Lgal
o1 enay o PRRARs p I8t ik beQREn Bt vaHIEO o rrBhS A48 gt oo 3o
utili Zeddislopips 18 GeBalds @ Holigoralithrizhtatibe apd pecdiBalt@icaagag eanvbd drhidved bavlyof

one of the drill pipes 60 and 62. [0074] In FIGURE 1, the general novenent
of t hehieygh din waehapics taseochitgse Wit the vatipusseaapoagnisy AR icae bg Geerripalyrpvirgint  of
t he piv

t int 68 of th ti bet the | nbly 22 d
thel 1 RO aclha Pty b BEFRY T SRR DB b e o fots e T gecd
novenghbe eborlii8tcRinY@lefhEoCIRIRREL laOihathts. bﬁ{evlg%‘fhuhb QctiBofs 4robakyREd for the
structural nenber 16 and the |ever assenbly 22. [0075] In the present

i nventpirartingohtheauon ditatatgestuntored mentbeof Sinecthe gid fl A& Inotedeott thabeddfer vebidber s

of the apparatus 10 is achi eved with proper sizing an ngul ar .

el at (14n iviig?leﬁﬁc REIRR VTR N Rlaesio o @ﬁ??ffyrfﬂ%mﬁ?ﬁ@%%ate?]&aﬁqfﬁmdr}lk nk
bet weey i S | . i Il pi pe
76 ber ety (e EAREREANS Orts 1R fhiduligndh iR RARTERby Ble JoRRIET, Uhe

achi ewpparptus ¢D\caii be opgatetive anee binitioslyasswacthaideitl pipd to itddesiced peditson. The
conponents. As can be seen, only a single hydraulic actuator may be

neces LaPPersssesblics afcthe eueserthnecriiog; oy HeAPe Phierke mesed ypvaidbeand o be

onl'y oSy S RedT? [ ot MBI e R0 3ee g TR SR} feREMSIRRRL S
t he sk daddisilmkh ecgipedson the bed of a vehicle 14, the vehicle 14 can be
maneuvered into place so as to properly align with the centerline of the
drill P07 VeOoandp&igiipping naans 26 ean baigstalied adribecnded the apeid wldsgamontr i s
achi e\éggon%}/loéaqg I(Ynegg felngth%%’f pti;beel& These variations are illustrated herein in connections
FIGURES 6 - 9.
[0077] As such, instead of the complex control mechanisms that are required with prior art systems,
the present invention achieves it results by simple maneuvering of the vehicle 14, along with
operation of the hydraulic cylinders 56 and 58. All other linkages and movement of the pipe 18 are
achieved purely because of the mechanical connections between the various components. As such,
the present invention assures a precise, self-centering of the pipe 18 with respect to the desired
connecting pipe. This is accomplished with only a single degree of freedom in the pipe handling
system.
[0078] Referring still to FIGURE 1, the pipe handling apparatus 10 has a base 214, a main rotating
structural member 16 pivotally connected to the base 214, a pipe handling means 218 connected to

the main rotating structural member 16 for moving the pipe 18 from a generally horizontal
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apparatus 10 can be operated so as to effectively nove the drill pipe to
its desired position. The gripper assenblies of the present invention allow
the dril Iwpizpw/b3120 be noved upwardly and downwardly f ®CTtUuse00p/0632e3
stabbing of the drill pipes 60 and 62. The present invention is adaptable
to various links of pipe 18. [0076] Various types of gripping neans 26 can
be installed on the end of the arn124 so as to proper accommodat e | onger

| engt hs. of hes vari a are il strat rei.n j n connections
Fi Goreaeg bRy een] ORgaighat 4 8 Bad ey 4 bR Bl P b B R R Rt
that ang f&eé}!éftfn%% Wil aRd tREe ﬁr%enéﬂéﬁ& Es‘i‘iﬁllel&@ﬁﬂ@ﬁ ‘c’o’%ﬁ@hﬁeﬂ\g‘%ﬂ{é&ﬂe ﬁ?@'l@‘(ses it

results by sinpl’e maneuvering of the vehicle 14, along with operation of

t he hyutlaulérGcad yrientléps. H&emnpie béhdliAk Imanhk i 8 Ihias k agppirendcarsvZimemiratofelyt he
pi pe 18 are achleved Eurggy .because of the nF%ganlcal con@&gtlons bet ween
the v&PIRRGEId hsolint SEPRIAS 28 At Ren o thapat S i hedadkingsmeans 28R is e,

| f- 8 t
This PETLRUETE Sl e MapfeadP THh bibIBRBRE, mbehe B RS Fhp PR TP RERGH (R Pe-
handl| igafleralysh&iRon{a0 Gﬁ&ltaﬂﬁﬁf @rthé Bgtisdliorientafoi Wil dinglt egret perbaree. i Tig:

apparatus 10 has a base 214, a main rotating structural nmenber 16 pivotally
connedirechanglingyacdigdds havp le‘é@rgsqﬁélbw?dwwmllmgctmw thomascolgng sirydieahai n

th 18 f | |
For o Ry 1S AL s TERS D BTt BF e8P Bl S AT REL R ki,
con necvi'lﬁfjregﬁbcﬁ s RicBRd B@tﬁGh 1509 A[%ﬁﬁmzljs%ntd?ﬁll}eé%héétéwa@on@%%%ls g frRr@®]t i N

general ly parallel relation to the pipe 18 when the pipe 18 is in the
vert i gattiar 483nf tieilover afdeenbhy @% ahdrsiichdigg wetwvesdiz iBerafisma 4rinpPdnig predxlsy 26

operativel nected to.th 244 fo I pRI out er _surface of the
pi pe F8IMCF p CRendROfin g‘bef (Mg Teyter psoe@blyor2s hited ik s BrYGUapIettEnand ohe

pi pe Qﬁ@é@cbﬁwg&ﬁgﬂ 30 %}ﬁoﬂe‘fﬁéﬁfsb oftibR88 18 2D &S MBS rélaﬂ?ve% Rl ﬁﬁo'vé’m?r%rdf%ﬁ’é“ al
orientation to the ical orie tatlon within a single egree of freedom
The pinpsn hamiid gictieanserdid lbaetecdnake firsaasdsdebyd gésiponsotiaktippicgmeent 2d t o

the main_rotating structural nenber 16. The | ever assenbly 22 has a first
port i dhatiizedieragnppagtcsnd #a¢ af the atm 3h g wrigp@Langrer wrfawe pEQs e 18 Adbrae ond

porti %ﬁ hig one?a'[ 50 p%V0t£1§y gon%%%?& &2&58 3191%%(‘?%%3%8&%1 § % nda Q(feprp%gl{e

porti I*ever -“asse
l'ink 34ds2 piv‘éﬁdl@z'cbﬁn&%rt@@ﬁe?ﬁniﬂ bdiRc&EGO eﬂdmaanqrmé%fq{e drhe4 ever

assenbly 22. The link 34 is pivotable at an end of

[0079] 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 main rotating structural member 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 facilitates the easy delivery of the drill pipe to the desired
location. The gripper 30 and 32 will grip the outer surface of the pipe 18 in this horizontal
orientation.

[0080] In FIGURE 2, it can be seen that the main rotating structural member 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 main rotating structural member 16 and such that the gripping means 26 engages the pipe 18.

The brace 36 resides in connection with the small framework of the main rotating structural member

16 and also is pivotally connected to the arm 24. The link 34 will reside below the main rotating
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the second portion 50 opposite the first portion 48 so as to nove relative
to the novenent of the main rotating structural nmenber 16 between the first
and secorwioposiase@ns. A gripping neans 26 is affixed toPam/uspposisie3 end 246
of the arm 24 for gripping an outer surface of the pipe 18. A brace 36 has
one end 250 pivotally connected to the main rotating structural nenber 16
and an opposite end 252 pivotally connected to the arm 24 between the ends

226 46 of th 24, 1.0079 | GURE 2 il t. the.drill pj 18 i
2 genaitufiion RisriooH EmegH atpsr s Hermpinor e b ifyened iponneo Bt ® "
| DO LahatrALD S 110l 20100 i ARNNSR S hHuchOBar at Us 10

in a position below the main rotating structural menber 16. In particular,
t he drl0081]HIGEREAM shoevd oadedmagiate goseios kif theldili pipa 18alvaing o menenait If yhe

adj ac;gt, to the gri pJ[oers 30 and 32 associated with the grippi n% means 26.
As  sudRTiZeHgl opicBREAR G tAG BHtiF D ATIPHRITT- 1/t Ce8 be FRen B §rIRuNg Wiy 26Mat engagsd | |

Bur T acSEMEPRE T a8 AePids by SaGs BLLARETo Bk AOEMFT U ibe L4 RS ARGEE
it canhdmtsReof thedfanidhe kBl the i tdtigh gSdtfudGiAl hdmbee b e 14 tHeesmdR Socahay e

the drill pipe 18 and in generally parallel relationship to the top surface
of t havigkihg glipping manedeseresdemong tratabsdramge 2&ef the giippnganceaes 2throughéhear m

24 ext.end h the interior of th K of in. i
<t rocttra OB OR M Th oo A LSRR B R A BT Bl el B e
18. Thasiporsdh BbMesk 488mbly DUINE ehisethivhiohoh io@R! Thd HAMEMRPLIIRAE ohltge Mai n

rotating structural nmenber 16 and also is pivotally connected to the arm
24. Thed bf thk s@&ndpbition 68 iofithe haleoasstinblyRgiso as otdatw thgsirstpottionalS upsatitly arkb

general ly adjacent to the upper surface af .the ski nd i s. connect to
the sé@ B%He %WPW% Oé'fhetS fraé%ig %12‘5% RUPRINS D1ChRH gﬁml{z*ﬁ&ygﬁﬁ“iw PERALF

struc . i i it f the
i R T R G S SR e
verti e082)HIGURE 4 siiowsAs igdrr hecrsedinte becgentpdithgdidpins X6 Oas angged

with the pipe 18. The | ever assenbly 22 is pivoting so that the end 70 of
pi pe 18digulie agiuaiars A pad ghutes o maia Ftingstruetyeal meamisnt Kggtarkypgwiardlyaway

rotati tr | I ) ) ci.ated. wi t .1 pRi Ng
oot LR DT 12: 2P WM ER005) RSB s R A0S,
the i Rb@idcabn 68 of MAE sédoadP¥@iok 50fof tHRGe VR bt emBiyaX, MGhiSdalistGtibe st 18 6.
The brace 36 is pulling on the first portion 48 of |ever assenbly 22 so as

cause thalcsermssandy 2 dtoosevarupwindly theneby34using thglarn g, iorsombmagae wath theleraeeecond
58&;; gg%g girftg‘ghe tgrr]i%p{n%\/n?erangsfg ?B‘l[%r %%Weslr%lyagndt gragvrtﬁ\elvp}p%el 8f éoﬁﬁlet@@rtﬁo%rg]h %1?6
interior of the main rotating structural member 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.
[0083] The gripping means 26 has a stab frame 28 having a surface 224 affixed to an opposite end
226 of the arm 24, a first gripper 30 extending outwardly of the stab frame 28 on a side 228 opposite
the arm 24, a second gripper 32 extending outwardly of the stab frame 28 on the side 228 opposite
the arm 24 in spaced relation to the first gripper 30. The first and second grippers 30 and 32 are
translatable along the stab frame 28 of the gripping means 26.
[0084] FIGURE 5 illustrates the drill pipe 18 in its vertical orientation. As can be seen, the drill pipe
18 is positioned directly above the underlying pipe 62 on the drilling rig 20. The further upward

pivotal movement of the main rotating structural member 16 is caused by the hydraulic cylinders 56
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to cause the novenent of the stab franme 28 of the gripping neans 26. The
hydraul i ¢ actuators 56 and 58 have been operated so as to urge the main
rot at i ng wWoromrae@ak nenber 16 pivotally upwardly. [0082PCFIUS2RE/0422ehoWs a
further internedi ate novenment of the drill pipe 18. Once again, the
hydraulic actuators 56 and 58 urge the main rotating structural nenber 16
angul arly upwardly away fromthe top surface of the skid 12. This causes

the Ii 4 h | L f t ' I ti 68. of th
Second it 1o 99 e Rik paRro BeCBigly’ 35 Bl i8R P R Rhish e on
48 Of AL PYLlo ARSAR] Y forkPasTBN Bl YU HbdN BV GBIR OBy dhfifa MR, 11

conbination with the bBbrace 36 to |lift the gripping neans 26 further

upwar gioyticardt® afrtaanlel treasgpinpdy 28 heoarpivet &l at itshuppergindt Hée brice 36 ar noof rdtéted mai n
rotating structural nenber 16. As can be seen, the relative size and
r el at iPARSIHPN RS (9 RFPOIRSUPBARH PR bt IAlS PR BATIUPT Y B TBIRINECRFADS €0 ipe

oosay T rh nst P8, sBE ahind ety 08 PFH T SERIALAMINES i@ sbiher
af fi xegrthie@ pastiRppOSnicat BrequdRd befwdehehabanodflend8( off i pipeilRad tlupet endli ng

outwardly of the stab franme 28 on a side 228 opposite the arm 24, a second
gr i ppeR o8pips L then tg veluelgdrt ¢hy bomoyekslichtly s¢ asdracipgvalyrthereredigpangygent.

ite th 24 | d rel atj the .first grij 0. The first
ant b B R ibeseRRRRES. U A iR fhhafutish g pleRRg e plitBater o
t he gryRRRG MRANG ol DB thé BIBE compdd MBI #HegRedehBnMritioh aRd RAKIE thdr it

vertical orientation. As can be seen, the drill pipe 18 is positioned
di r ectnegd Elvoveplteheonmolenéohamgmpiapéhgdtagrest he drilling rig 20. The further

upwar jvotal nove f.the in rotating.structural nenber 16 is caused
by thiﬂ‘?#gﬁifwﬁ?réoegﬁ{gﬁ%%ﬁgﬂ 88514 Uggn theipyae aﬁése@'ﬁmeée?saméOﬁfaﬁ&C@}xféﬁnékaée and
draw t i e, e ly.
The'| ep s 30 ahd 52 SRRAN, BD HAR R uahe LA E RIS STt fhe BRIRURIE Y,
porti de sta8baf intdike bevamnasardllof pp2 6Dasuitalfe wailgs, Aginatr, bi stheppathagingls cahe
brace 36 is nowrotated in a gosition so as to provide support for_the arm

24 i n bentibizedioets tpsipteitpipahd iyerdpiiomghiseam desprsd ganechen. gHhqgsamend) aivy 32
| i call i | | el f] ' h. | f
2oy 2 BRG0P aRRARE BRI LRl PR o

pi pe kdctadmak dnbeheHRREI o€ Bl ?%e@ﬁn Bé PStafidd. THRGACKIAEMYAR0D Banlik wamadhgrivay ed
slightly so as to achieve turther precise novenent. In the manner descri bed

her ei nb8feotad, frarhe28ir The gnpnyes m8atsakd iaetiichoed b te pinvdlandlang/stusture 24d.

o | e EmAN P L g The Lt ers el at] 0hoR P LIEMALISHS, RELRR S ©f
6 the pin connections 52 and 54 have been installed into alternative holes formed on the stab frame
28 of the gripping means 26. The holes, such as hole 84 can be formed in a surface of the stab frame
28 so as to allow selective connection between the end of the arm 24 and the stab frame 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.
[0087] It 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 stab frame 28 so as to lower end 80 of pipe 18 downwardly for connection
to an underlying pipe of a drill string.

[0088] Occasionally, it is necessary to accommodate longer lengths of pipes. In other circumstances,
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need for conplex control nechanisns and hydraulics. [0085] In order to
install the drill pipe 18 upon the pipe 62, it is only necessary to

verti cal Iwooavsk@ee the gripper 30 and 32 within the srab/use@me283 of the
gri ppi ng nmeans 26. As such, the end 80 can be stabbed into the box
connection 82 of pipe 62. Suitable tongs, spinner, or other mechani snms can
be utilized so as to rotate the pipe 18 in order to achieve a desired

tign. T i 0 .and, 32 then b | d h ' f
B e s b T e e
lengt iy QlcadiBd dcbn BiaPlic QAN plﬁ%sligr@ fhle8 8 sehRfL ALK S18 JTERN 9420096 Bt BE jRR&N as

affixed to the stab frane The gripping neans 26 is attached to the pipe
handl iimgndta-erct eemac@bh. so[ 808 6JrnFnGREnded langth ofethabf thd pypeeld. oW heheuahrpippi ng
means 26 of the present jnvention. In FIGJRE 6 the pi.n connections 52 and
54 haEapRRRe L BOUGEC hE BTBNPERIRARS Lo b BESHsimeatan vt henerabe alantel 28

of th i bpi h : | G
our f 208 i EnfRRARSud o iRy 1AleR, RS B s e T B Al
t he emgeseiit ihhightiahrh2 dccanthddae sichln hfrangnddt. OfAs@hh Ppkéte iNFAOEREG], tsarglich,

the position of the gripping neans 26 in relation to the arm 24 can be
adapt €4 it epnpeetpdies [ERtrerinpst asperekly 100 esijonnectedby gab Gamp 10hteta sependgrippen 8 i s

db i 30 d 32 of h i i ) 26. The.. fi. A f
EheoS isemtty PLAP ARG stonBontEastimbiy S s B RTINS & and i alPlad Y o, ©
short thengt frifRPNEMbRENB! hd6tab @@k 100 iktliddk aRlRMlc pif bhfddREn Por chfage@ be

seen that the gripper 30 and 32 is translated relative to the stab frane 28
so as thobddyW@b oéihd s@®ndizrippgrassedbiip linalihg! firstfgnipperors seadtily 400 bas bady UORidRAl yi ng

ipe of a drill string. [0088] QOccasionally, jt is essary to agco dat e
Ipoﬁgerls figgsdy ﬁ%mlz?f“eﬂit‘bg@ PEI} WHB%’%@PS &%SP%‘GF?EFZ\W&E%?W 2‘{" &Xipp Iaésefl“&’(fy iy
acco i i I
P ORI RS 11988 Py flch ALk R RGBS fobrr RN fong BT e 10
sect i s g8iPper92]4 9 BredofIke §deahd guigper aisambly Idengdadeahelvthet poriea toll die Sige as

i I pe

to forman extended | ength of the of the p|ﬁ§)18. When such pi L
ar r andénd Ae BICHIOd of mguingdiee Piph S ot hingizapia hrostpnde theyartisalasifoniisy@ies on

will h 0 as to acconmpdate such extended | engths.
Fortu%§¥§f§%”ﬁﬁ%ﬁ%?$ﬁ§ 8%% of the apparatus 10 of the present invention can

accomypeby] & soahl RimEd RORERRN 24A%n eRRNDEt WS bil& Wdkespectttd eheddiPped | S
connected to a first gripper assenbly 100 and connected by stab franme 102

to a sewomdy.gnithperefcasd embbginkns thethe Kewdlhe ggneppe razsysesert the lapgth of the

ocat %C(i)d}g iasrsggigl‘éeﬁ V\plﬁll tﬁ\elvgfalgger\égsre%lib?igé.l I%O\;avlexif ,ni?(rjleggeh t[10 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.
[0090] In FIGURE 8, 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

132 can be an extended length of a single pipe section.
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the first gripper assenbly 100. The stab franme 102 includes a suitable pin
connection for engagi ng the body 106 of the second gripper assenbly 104.
The firstworoppsesiassenbly 100 has body 108 that is dir@cTivs2aomszél ed to
the pin connections associated with the arm 24. The gri pping assenbly 100
i ncludes grippers 110 and 112 which engage in internediate position al ong
the length of pipe 18. The grippers 114 and 116 of the second gri pper

eE T B MS SHST PR B % BB BRI R
si m | afydnfloh NRFIGESE! 6 hedahes£isabR Rl 1« IRABIL: b ShRYL $h B B atagwtngly t he

arm 24 can extend at various angles with respect to the gripper assenbly.

| n t hdrapreef %Y. r @dppmigadsamsriies 16Hel Fr 245 8narel pri;vadgb n®hagtiypdrraasesnkdy 464 o t he
| ength of the body assoqciated with the gripper assenblies. However, if
neede§ORPCHEIS ARYBRITSNE OF thsi YRPER Si3h ﬁtfﬁﬁe ??Q; ﬁ& grrchpgenpbadRgdnesnscted e ar m

24 ca I t r i .
assootht 2o e e iR Rl kbl sy RN a Rt b S ERETEm i b For ety
t hat tohehaspgpoide didsofahd edsdf tisd b 4 maR odRtcdXd eirdbwe dagwarh@dluppédsaim fidage t op
of the arm 24 and a second stab frame 122 extendi ng bel ow the arm 24. The
st ab flodrad iohejuppenrad of thedpvphub Gameddl yAs suchs flfei presgnt ingemiton provides Wt ab
franetléf i ncl udes alrrkﬁger asse A 12q)cgnnqﬁted t hereto. . The aLn124
wi 1 i heY T T PABT gezSi COWRERET oHES FER R Eh Y R0 # S8 MUIRECR °F friego
and oneddag dIMipommudd@ace thereof so as to engage with the stab frames 120
and 122.” The gri pper assenbly 124 has suitable grippers 128 and 130 for
engagil#ep24 i hepeent portii@rcbievedrenymnlpe of 8vantipes ayer thp eriowst dvibdtymp@eantly,
includes grippers.134 and 136 for. engaging wth | qwer . portion of the.pipe
135, " AS il i etisy T e e Bnding pnsata s meiad i pipieccs Semeeppbe.
HOWeV & HiR& h S Abn B AR hFXLEN eln%ﬁgs;ogia%fdvﬁtﬁh@@k@hﬂidﬁﬁg?&?&ﬁ.%m&@ogﬂ
r of the p

FI GURE 9 shows stlﬁs anofﬁe enpodr nent grip asse structure
of t hehgmesandntiofitheripil achiovdd iGanrdy nichieanddainvad, dndy £ eingle ¢iyedutioadtheotipper
stab franme 150 and to the |lower stab frame 152. Gipping assenblies 154,
156 antnecssagriar e sigvaegnt ofilee Paingperng sEespimemher Albefiiheethamewngtupper

end Ol d BRHRRSL &L AR AIATR AL L, LRRRRASIEMRLY A5G Soeangehash (O 2

| ower “en ower s me ripper assenb

i nt er neglicadsgtatddtdhede Birbi@ ahd ¥ovedliohb BabRRRSEIrehdLgethe fisd dTengiislc afdhtige arm
24 and connected to the I ower end of the upper stab frane 150 and to the

upper sesiemefThelyamploweof dt ateséntammentigplacifttesibdnrbilityef prebasienly unsiibed worker

provi C%g (S)pel“rlgte the pipe handling system. The amount of calibration is relatively minimal. Since the skid
12 associated with the present invention can be transported by a truck, various fine movements and
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 main rotating structural member, 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.

[0093] In FIGURES 1 -9, the jacking means 200 of the present invention is discreetly located on the
stab frame 28 of the gripping means 26 of the pipe handling apparatus 10. The jacking means 200

21-



to three gripper assenblies to be connected. This can be utilized so as to
accommodat e even | onger | engths of pipe, if needed. [0092] The present

i nvent i orwachiogsed2a nunber of advantages over the pri oPCRUS2000061243
inportantly, the present invention provides a pipe handling apparatus and
met hod that m nimzes the nunber of control nechani snms, sensors and
hydraul i ¢ systens associated with the pipe handling system Since the

t of.th ' i s.achi d i hapi cal : I j ngl
e ot LB e SuBE S5 b PR LRGPl o Bikefigl
st r uctydfi@drs IBIYRS! 18 B dnd Hont e d?irllqj%e EOVANRRL S ki 8N 000 RYin tl&ctracted
interrelationship of the various conponents. A5 such, the present iInvention

achi evyesitibn eddlemht rpppe hivellagrappsrandl Odewiver pipod 8t heaweananeroca ndthoraoghl t he
use of nultiple hydraulic systens . The sinplicity of the present invention
faci | iF'4084°8%e ability of a relatively unskilled worker to operate the

. e | unski || e to opera
51 hoe 100eh SRS LERUITE BRI Anfrl ORIl Il X B DRTER e

by a tehiboimandbf e fcking éncanyZ0veitthshedné the@rdifitagit 28fof tHegiy Haadvandtdndg18.
apparatus can be achi eved through the sinple novenent of the vehicle. The

pi pe Hawdddking menpa 28l issaibred tedhgstels Eame 28y dhe Pahodigenhefdhendking mypng 2
drilli i. , .si ngl i. handl i t that js bui.lt. i
accor ded HFIGCRE G s s R R e S RE- SRty “TRCBRIRR e Goriio b on
nunbereyRider ROS. FNSpRAM 208 hdb b htALLh 7ahadBYarkicSehgde 608 cYiafier I0EME two NO
need to nodify the drilling rig, in any way, to accomobdate the pipe

handl iimgriamparrat 389 ofattattedgo dvdrend RO erdsito fornShe pstan 28 pilpebeal2d)7|apd detl
beneat h .t he mai.n rot a&i n% tructural nenber, the providing of the pipe to
the piY& THARAT NG ey irdE 3% an be achieved in a very sinple manner. There

s no LiEt . . , . . omin
or dor D e R B o e D e GG e} Ry REEFD Y He
j acki g thmansuAO@ tief welhborer288 etht hidrualitt dcountér 1dipaaipe aydiiuliotat ed7 dirotdte
stab frane 28 of the gri pp,}agqu means 26 of the pipe handling apparatus_ 10.
The j dBRiling 2hd e thedustantanios? 119! therertipder 286 spasiomneyis, therision dih dpwnEpdhRES 1

- 9, [ t i in r 0 iver | ar from
e oD HR g5 BR,0R001 4.0, AR A R AR SO AR B PO
posi tipase Vi TTeirkR Miige 1 nandid e seeraimtis 220 Ry ae Hiifker 286 Beb cond
vertical and horizontal orientations. [0094] Referring to FIGURE 10, there

i s shdina 2ahandiiretyeldd dpeletodhelairawisactuaios il of Thayregsned o ithelyderbiodiuiknl7 of

J;rggnjs allg %&%stqgt%ﬁgr 1090is ag%é[a?e% teacril thg p}egseures E)fa t?le %‘rgﬁhcz Hui(af2 1t7 r}r? th%isgceongqrqtcei}iiorng
221. Hydraulic actuator 212 can be located near the pipe handling means 218 or remotely therefrom.
The pipe handling means 218 can be any pipe handling apparatus. The jacking means 200 is shown
in the extended position in FIGURE 10. The jacking means 200 has removed the pipe 18 that was
stuck in the well bore 238. The pipe 18 is positioned above the well head 242. In FIGURE 10, the
volume of the first interior 219 is greater than the volume of the second interior 221 when the
jacking means 200 is in the extended position.
[0096] Referring to FIGURE 11, there is shown an isolated side-elevational view of the preferred
embodiment of the jacking means 200 in the retracted position. The jacking means 200 was
retracted after the jacking means 200 removed the pipe 18 from the well bore 238. The piston 208
of the jacking means 200 resides within the interior of the cylinder 206. The head 207 of the piston

resides near the top of the cylinder 206. Hydraulic fluid 217 was removed from the first interior 219
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The jacking nmeans 200 is affixed to the stab frame 28. The enbodi nent of

t he jacki ng means 200 shown in FIGURE 10 is a piston-and-cylinder assenbly.
The pi st oW0208B/d46361r0vabl e within the cylinder 206. The PCIUSR00208224Hs a
head 207 that separates the inside of the cylinder 206 into two interiors.
A rod 209 is attached to the head 207 so as to formthe piston 208. The
head 207 and rod 209 nove within the cylinder 206. [0095] Wen the gripping

reans BRSO PE R0l Ryl EoRT ot SOt Bl biGaBLIE
hydrayhd Gebhdintrdt 221 B @YDdhalfiSicthdii® 1%%1%011%15 And 6. TTh FEGURRLAT {1@NoRhR Of

the cylinder 206 so as to hove the piston 208 downwardly so that the rod
209 t efidleascdndentemdl 22fl liogeatédthamthe valunpuslthd fivst iateaibr 2 awmken2Be japkvag deansal ong
with the pipe 18. draulic fluid 217 within the second interior 221 exits
the oy iderthotriragtst BagHO%econd 1ine 215 and is recycl ed back to the

{1 vt (0T Wi ol 2P MFRANF RiGRESIB B £ Sl I RUER ST hG 11,

i n t hend &g ondrdugh ¢iheOr13224d 2 1 Syslisau iicecad€brut RhscAhdvslameber the Gak el wkeard t he
pi pe handlinq means 218 or renotely therefron1_Thea§§pe handl i ng neans 2 18
can bentgngrspilfeand23d | soray tappeaicathe P1storhdPhend adindenddo obtheijsclempmsann2the
ext ende ositionin F RE 10. .The jacki ng means 200 has renoved the pipe
18 thi?gvvég%%etﬁ‘g‘?lqeﬁa{“#ugetj%gﬁe%pﬁ%)lpgrl8238. The pipe 18 is positioned above the
vel | hegyl) 342 meltHbdebgHB%re?s@mt ihtantéR i Ritifrad g afzgzggéf 08l Rdad4dGudes the

TO
greater than the volune of the second interior when t he jacki ng neans
200 i steprofibemagtemeddngoriappantus | 0886]n iIREIGURIESY - o T GREantling afyerasus s

P A SRASED it et B B i S Rl
bor e 355" G e SR TGP RAC s SRR G PR R T AR P RO TR

i nt er iseb fefmd I8chag yiljackthgrmE&me 200 pesitherd oR @ boabmtA3e thxrsdfoThe pskidgmaara?0d he

top of the cylinder 206. Hydraulic fluid 217 was renoved fromthe first
i nt er ihgs PB1TOE0E teleseqnicallydrosiipnedh adingeat el sted HeamgaASor Therpcking gggns PRés 213.

draul i.c [ d. i t nd .| nt.eri or b
nyar adfl B R G ARTRE hEhG s AR B el b op ot sb®onnse
seconadsgi nbedel tAE pArll Y BasHeeRk@hovddaorh ke Well wake 218, tabghdh ot FIGURE 1, il 9
when the jacking nmeans 200 is in the retracted position. [0097] The

hydr astdkengameanat20P 191cragladwn as tp ©loSIRESIlynewedhd pistm Hdnto aptircted pesitidrui d

217 b%&

le(ltive to the base, as shown in FIGURE 11. The retracted position of the jacking means 200 can
be seen in FIGURE 11.

[0099] While the jacking means 200 of the preferred embodiment is shown in FIGURES 10- 11 has
has one piston 208 in a single cylinder 206, the present invention contemplates that the jacking
means 200 can have any number of piston-and-cylinder assemblies in series or in parallel that are
suitable for a particular application at a well head.

[0100] The foregoing disclosure and description of the invention is illustrative and 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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and forth through lines 213 and 215 so as to increase or decrease the

vol unes of the first and second interiors 219 and 221 so as to nove the

pi ston 2080anw/wdiender 206 of the jacki ng means 200 beragars2ei®ceis ended
and retracted positions. [0098] The nethod for the present invention for

wi thdrawi ng a pipe froma well head includes the steps of form ng apipe
handl i ng apparatus 10 shown in FI GURES 1-9. The pipe handling apparatus 10
has a gripper 32 on an end thereof.ggﬁbﬁﬁring to FIGURES 10 and 11, the
gripper 32 is positioned above the ead 242 so as to receive the pipe
18 thgrein. The gripper 32 grips the pipe 18. The stab frame 28 has

aj acki ng neans 200 positioned on a bottom 232 thereof. The jacki ng neans
200 has pi dt cnpRodardirespppiatalcbmppsispt i oned adj acent the stab franme 28.
The jacking nmeans 200 is activated so as to telescopically nove the piston
208 to an exten&é@“ﬁosition relative to stab frame 28. Once the pipe 18 has

been renoved fr %rﬂlgti[:lg%t\ﬁg%é stﬁﬁﬁﬁalzxﬁ%b&?ié&ﬁ&c&nﬁe&é&&%@i%ﬁ} he jacking

means 200 is retrac as to telescopically nove the piston 208 to a
retracted positiagipdtehalingi8cdn comecledsesaid@ainhoming ArdctidIReniBer fokMving
retracted Position of the jacking neans 200 can be seen in FIGURE 11.

[ 0099]a Prwg Tremtargenprallk hedzanid wsicpigonio & Yrstign efientpéen; @podi ment is shown in
FI GURES 10 - 11lhas has one %isto %08 in.a ﬁiqgle cglindqi.zgﬁ, t he esent
i nvention cont efpfatR& "FHER ?%C{égc%isﬁlé‘ RBaAL 208 CEN ndVeIanyedtirmlier ot

pi st onxamiddy 6 bivAAEeFd BRS eBdreR 1y paraBler teRSoR o dali olﬁgé #héelaid Rt isah teSeiticabl e
for a partrcular application at a well head. [0100] The foregoing

di scl esgnetiamd description of the invention is illustrative and expl anatory
t hereof. Variqus.changes in the %g ajils of the il]ustrated construction can
be made wi thi MCtARS @e@ﬁﬁg BtPaFahes afo‘éwa o2t RIPFEARGIR SN EPBPET G from t he

true spirit of t gl J r i J . | d:oply.: L ted
by tho ol | owi ng® ST B LE sag (e P ead tther FYERL b SIS PR R BIAE NI

pi pe hanidkiangbapmas, adidackorganemisbgingaflasiap saidmambrirand @t saiiger§ipingci s
menber pivotally connected to said base; a pipe handling neans connected to
sai d mai n PotAweiniRe kandlieg apnaratpedfifdping &y sapfpipiige means conprising:

a piston-and-cylinder assembly positioned relative to said stab frame; and
a hydraulic actuator connected to said piston-and-cylinder assembly, said hydraulic
actuator suitable for passing hydraulic fluid to said piston-and-cylinder assembly so as to move said
piston-and-cylinder assembly from a retracted position to an extended position.
4. The pipe handling apparatus of Claim 3, said piston-and-cylinder assembly comprising:
a cylinder positioned relative to said stab frame; and
a piston translatably positioned within an interior of said cylinder.
5. The pipe handling apparatus of Claim 4, said piston comprising:
a head positioned within said interior of said cylinder; and
a rod extending from said head, said rod suitable for extending outwardly of said
cylinder.
6. The pipe handling apparatus of Claim 5, said cylinder having a first interior and a second
interior, said head of said piston being positioned between said first interior and said second interior,

said rod of said piston being positioned within said second interior.
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a pipe froma generally horizontal orientation to a vertical orientation;
and a jacking neans connected to said pipe handling neans, said jacking
means forwexerwdengiza downward force in generally paral | @CTAUSREI062243 0 sai d
pi pe when said pipe is in the vertical orientation. 2. The pipe handling
apparatus of Claim1l, said pipe handling neans conprising: a gripping neans
for gripping an outer surface of said pipe, said gripping neans having a
stab frane,, sajd jacki nmeans bei affj xed to,said stab frane sai d
o+ bpi ng mdanthe gl Tiate B REMA phS Ry S LA sl b st
means SRRIddStoNGid #irdl! kAl 3NLaiAYYIRAS! SFRISEIRANiI PRSI ORREhS §lBEdndelifd
said stab frame; and a hydraulic actuator connected to said

pi st oreamatteciytb ismdeaecoad Semboryof ss@ aylihgar aul i ¢ act uat or suitable for passing

hydraulic fluid to said. piston-and-cylinder. assenply so as t ve said

pi st on- and-SeylhsBier haadggmpparismiLaer Sastid dypaulc pgHPD S‘é{ﬁ%éexn?"é Raene

posi ti ] i i I, : i.g: "

P ot ot Grayfle 023 R: BENEI Al PRRGEA! MR HherfpiRidon R sHidseuartedrosiicn,
sai d stab fo arme piptthnalifd gipamuly @T3hiat Bhid fesShdndOne thewhd Bt Moingisaidgiipor of
said cylinder. 5. The pipe handling apparatus of Cl aim4, said piston

conpr ibsiwegn saidigsheraliv Bonizante arigRtaomiosaidivarviea prigrtatign withia asinglpdegree ahd a
rod eﬁiending fromsaid head, said rod suitable for extending outwardly of
said A i ¥ler. 6. The pipe handling apparatus of Claim5, said cylinder

having a fi1pstrhkpiRHaQdlishpara@ATaind! &hidipe BHdlnp eRAnPEordithpi ston
bei ng positioned between said first interior and said second interior, said
rod of said pi stadevdresseqbhogivbiabpnednneictedito s@dinthiis sty stucerdl onenther,Haal pi pe
handliqg %f%%QE'US'Of Claimé6, said hédrqﬂlic actuator having a first ]ine
connedteHATEMER; NGV ingA LTS PRTIORCEENYRE SAMETLY P A@BRISC 8RglgWHY arsREA 1A ettt or
havin%oﬁi econd line connected to said second interior of said cylinder. 8.
The pi'pe handling apparatus of Claim3, said hydraulic actuator suitable
for passing hydraatm iviotdliydosoecasl at ondmdeo sad Argppation obetdieesr asaintblexidended
position and said retracted position. 9. The pipe handling apparatus of

C ai mextendigg@ubyasdlyibeieitd®yg means for noving sai d pi pe

a link pivotally connected to said second portion of said lever 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 main rotating structural member between said first and second positions;

a gripping means affixed to an opposite end of said arm, said gripping means for
gripping an outer surface of the pipe; and

a brace having a one end pivotally connected to said main rotating structural member
and an opposite end pivotally connected to said arm between said ends of said arm.

11. The pipe handling apparatus of Claim 10, said gripping means comprising:

a stab frame having a surface affixed to said opposite end of said arm;

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

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

12. The pipe handling apparatus of Claim 11, said first and second grippers being
translatable along said stab frame, said jacking means being connected to said stab frame of said

gripping means.
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bet ween said generally horizontal orientation to said vertical orientation
within a single degree of freedom 10. The pipe handling apparatus of Claim
1, said pwpeotzmedizng neans conprising: a | ever assenbl PCpiusoeoalobzz43
connected to said main rotating structural nenber, said | ever assenbly
having a first portion extending outwardly at an obtuse angle with respect
to a second portion; an armpivotally connected at one end to said first

portion of gai d | ever assenbl%%and ext ending outwardly therefrom a |ink
pivotal |y donAbRPEEPY RETRPIRLHIMREIS on of said | ever assenbly, said

l'ink pivotable at,iamgRdnof&ald; second portion opposite of said first
portion so as to nove relative to the novenent of said main rotating

structural menbargrippingeecans axtdnding sttwantly sEaadpipp bsidlingssuctaredot grgipngg areans
af fixed t_o%@n opposite end of said arm said gripping neans for gripping an
out er P&Rts fte of the pipe; and a brace having a one end pivotally connected

to said main ro e C r.: . i J

connected to Sa}aﬁ&%{ﬂ% @tgét\%/\éectgﬁﬁé}g?dﬁg?@sp 1@%?& é@lﬁé)glrgﬁg %ﬁe}?#ﬁne‘f %ﬁg%qhg%gi i ng
appar dbids irogerictatliypaidlcl Sitidnds kPPpHY MPPESHE MIP pipsighi@ping nsdadk. frame havi ng
a surface affixed to said opposite end of said arm a first gripper

ext endi ng ddt Ve dine remosiag@pparalys pf alemda. spid pdepiappweis @mgyisthgar m and a
second gri pper ex&a%nfdi ng outwardly of said stab frane on said side opposite
said armin spadedretAri®Bh to said first gripper. 12. The pipe handling

appar atus of C aigiphds exididthd Mt&zhrd‘i’ynéifs%ﬁpﬁﬁlﬁ_fr%%mﬁfjﬁclgﬁ%ﬁgsahi afmkatal e
al ong said stab frame, said jacking neans being connected to said stab

frame saifd SSefloi feangg.i ppi ng neans. 13. A pipe renoving apparatus conprising: a
T o e d S PRATBCTEENS, S SRLuan,sut el of sai . pl e
sai d pipe grippiNGif&EHFodn®d (EX&U sldbGrAndownwar di'y
a piston translatably received in said cylinder; and
a hydraulic actuator being operatively connected to said cylinder so as to move said
piston between a retracted position and an extended position.
16. The pipe removing apparatus of Claim 15, said piston comprising:
a head positioned within said interior of said cylinder; and
a rod extending from said head, said rod suitable for extending outwardly of said
cylinder.

17. The pipe removing apparatus of Claim 16, said cylinder having a first interior and a
second interior, said head of said piston being positioned between said first interior and said second
interior, said rod of said piston being positioned within said second interior.

18. The pipe handling apparatus of Claim 17, said hydraulic actuator having a first line
connected to said first interior of said cylinder, said hydraulic actuator having a second line

connected to said second interior of said cylinder.
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force in generally parallel relation to said pipe gripped by said pipe

gri pping neans. 14. The pipe renoving apparatus of Caim 13, said gripping
means corguoi2eiomg261a stab frame; and a gri pper extendi ngPolfusacodiog22¢3 sai d
stab frane, said jacking neans connected to said stab franme. 15. The pipe
removi ng apparatus of C aim 14, said jacking neans conprising: a cylinder
nmounted to said stab frane; a piston translatably received in said
cylinder; d hydraul i ¢ act uat or i.ng operatively.connected to.said

ool | nder sqSadBedtisioubedbpitats hr bR B Pl Sedlink oSkt Gdisitan
extended positiQm,sl6. The pipe renoving apparatus of Caim15, said piston
conprising: a head positioned within said interior of said cylinder; and a
rod extendi ng fraomisaotdtifestidictisali demba pwatilpbdoantaed exshenidisexgandut war dl y  of

said cylinder. 17. The pipe renoving apparatus of Caim 16, said cylinder
having a first PREER{BFCEHCledQREHINAPBHNSHIuCEERIANFRREY Sg1d stak fEpnps Raingh

bei ng It 1d fi .inter| I nd interior, said
rod of Cagielfd 05 SRERHGRDaRThihasE Sho b FloLRIng Ao BR MAREPT, 7 18 e

pi pe handl i20g Tappipe Adnus/ i1 apph@tudoLTlaima b csaliyielhia b thGn @tiud Al imdhaber mgd Aid i r st
| ine connected to said first interior of said cylinder, said hydraulic

act uatagn heag mgvable et a| single degine of dwcdemsaiay toaBoyriaipiRepara genasaiy
cylinder..19.. The, pi renpvin ar at.ys_of aim 18 ai d .pi pe handling

o7 ucrareotgieuPhEo LNRESACAREN. Yidudt i BeSrbur AP SR Binp R BT P
connected to said base; and an arminterconnected to said main rotating
structural nenber, said stab frane being connected to an end of said arm
opposite said nain rotating structural nmenber. 20. The pipe renoving
apparatus of Claim19, said main rotating structural nenber and said arm
bei ng novable within a single degree of freedomso as to nove a pipe froma
generally horizontal orientation to a vertical orientation, said main
rotating structural nenber being a boom
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