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The present invention relates to a tubular, or pipe, handling apparatus and
casi ng stwbhwrigsaggpar at us. More particul arly, the preserCTiuse@asnR0 r el at es
to a pipe handling apparatus for noving a pipe froma horizontal
orientation to a vertical orientation. Additionally, the present invention
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manual transfer operation in the vicini'ty o ers i's potentially
dangerdassednd has caused nunerous injuries in drilling operations. Further,

the hoisting systemmay allow the tubular to cone into contact with the
catwal k or ot her portionmﬁmis transferred fromthe
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[ 0004 Jadfavent e ttfodrildfldor anafresustnge ph piee dildibbher thackell Bort Her veinkctinatofor m
conprises tying one end of a line on the rig around a selected pipe on the
pi pe MEBKOUS nsfeped fubulas ef whplpestring. f thedergp tebrley " phepipe” as used herein includes

all forms of drill pipe, drill collars, casing, liner, bottom hole assemblies (BHA), and other types of

tubulars known in the art.

[0003] Conventionally, drill rigs have utilized a combination of the rig cranes and the traveling
system for transferring a tubular from the pipe rack to a vertical position above the center of the well.
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 mouschole is simply an
upright, elongate cylindrical container adjacent to 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



platformand the | ower end thereof is placed into the nousehole. The
nousehol e is sinply an upright, elongate cylindrical container adjacent to
t he rot aryotatsi2whi ch supports the pipe tenporally. VWheaTiUS2009/062e@ssary
to add the pipe to the drill string, slips are secured about the
drillstring on the rotary table thereby supporting the sane in the well
bore. The pipe is disconnected fromthe traveling equi pnent, and the
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[0006] It is desirable to be able to grip casing or pipe positioned on a rack adjacent a drilling well,
move the same into vertical orientation over the well bore, and thereafter lower the same onto the
string suspended in the well bore.

[0007] In the past, various devices have been created which mechanically move a pipe from a
horizontal orientation to a vertical orientation such that the vertically oriented pipe can be installed
into the well bore. Typically, these devices have utilized several interconnected arms that are
associated with a supporting structure. In order to move the pipe, a succession of individual
movements of the levers, arms, and other components of the supporting structure 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.
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in a coordinated manner in order to achieve the desired result. Typically,
a wde variety of hydraulic actuators are connected to each of the
conponentwoO010451179 carry out the prescri bed novenment. RCEarspdoaxe20mt r Ol
mechani smis connected to each of these actuators so as to achieve the
desired novenent. Advanced programng is required of the controller in
order to properly coordinate the novenents in order to achieve this desired
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time. As such, small variations in each of thé actuators can occur. These
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installation of casing. The problem associated with casing is that the

t hr eads cofy ¢ouiehis pgicngoanenf oparetcbno A haradilnsignifinaitly tanlt anst axmooutewithglipe at
the ends of each of the casing sections. Wenever these threads are forned,
t he réilng‘?W'ely thin wall thickness of the casing is further mninized.
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a pi pe handling apparatus, in the past, has not been sufficient so as to
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apparatus, in the past, has not been sufficient so as to achieve the desired degree of accuracy for the
installation of the casing sections in their threaded connection. The improper installation of one
casing section upon another casing section can potentially damage the threads associated with such
casing sections. Additionally, in the past, the pipe handling apparatus could potentially damage the
thin-walled casing sections during the delivery. As such, a need has developed to adapt a pipe
handling apparatus so as to achieve the desired amount of accuracy for the installation of casing
sections.

[0010] It is an object of the present invention to provide a pipe handling and casing stabbing
apparatus and method which minimizes the amount of calibration required in order to move the pipe
from a horizontal orientation to a vertical orientation.

[0011] It is another object of the present invention to provide a pipe handling and casing stabbing

apparatus which operates with a single degree of freedom so as to move the pipe without adjustments
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handl i ng apparatus so as to achieve the desired anount of accuracy for the
installation of casing sections. [0010] It is an object of the present

i nvent i orwbaovmsvizde a pi pe handli ng and casi ng st abbi ngcaasaraoa2@and

met hod whi ch minimzes the anmount of calibration required in order to nove
the pipe froma horizontal orientation to a vertical orientation. [0011] It
i's another object of the present invention to provide a pipe handling and
casin stabﬁ% aratus which operates with a single degree of freedom so
as to ‘81%@) ttg‘nout adj ust nent sbet ween the conponents. [0012] It is
a furtiher] oRieCkirflr Jofit Bf tﬁég&%eﬂt EH@%HMI% i %{y bgﬁarﬁhﬁggﬁd SRRt ABYin nd
casi ng stabbl ng apparatus and net hod whi c avol ds” springback of the a

upon mppaase and micthedlvdach ax[cﬁd)sls’@]ringbacksz)fﬂteidﬂn@onaeldasbiotﬁﬂwlloaxbj ect of the
present invention to _provid tJoi pe handling and casi ng stabbj ng apparat us
and md0%iGd HsisiH aﬁéﬁ‘ihg%?’é OBJreé’a‘f ehe preasat &Véﬂth%totpﬁ%“%‘i‘ pipe hyndijpg and casing
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appar gipts adddr eRidpod which increases the structural stiffness of the

appar at us. W[OOlbé These and ot her objects and advantages of the present
i nventlP®k# witiip shidcpathcaphestertthe pemyen m@fmpn 0@r0w1¢bﬁeaa@tnea1@qméhngp@ftp$S1mmt| on
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structure such that the armis novable between a first position away from

t he drirkddifig oﬁheambhadsmcdhrdtmmsmct appendederlaitdse drill floor, and a
stiffening neans coopera |v1g W|th % rmvth] he rmand the supporting

DR
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an end of the arm opposite the sup orU@nG? structure. The stiffening neans
appl i esMaVkle batyesn pelypispasHiod aveytian giadrak flpereandransereyderosttiaingven e drill

floor, and a stiffening means cooperative with the arm when the arm and the supporting structure

are in the second position. The stiffening means applies a mechanical resistance to the arm in the
second position.

[0017] In the present invention, the second position is an end of travel of the supporting structure
and the arm. The stiffening means is cooperative with an end of the arm opposite the supporting
structure. The stiffening means applies a variable resistance to the arm as the arm moves from the
first position to the second position. The variable resistance is greatest when the arm is in the second
position.

[0018] A gripper means is affixed to an end of the arm opposite the supporting structure. The
gripper means receives a pipe therein. The gripper means supports the pipe in a vertical orientation
when the supporting structure and the arm are in the second position. The gripping means also is
for grasping a horizontally oriented pipe when the arm and the supporting structure are in the first
position. The supporting structure has an opening interior area. The gripper means is connected to
the arm such that the pipe moves through the open interior area as the supporting structure and the

arm move from the first position to the second position.
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first position to the second position. The variable resistance is greatest
when the armis in the second position. [0018] A gripper neans is affixed
to an endwof20toms1EP M opposite the supporting structure. PCHAISGE00ORER0 MEANS
receives a pipe therein. The gripper means supports the pipe in a verti cal
orientation when the supporting structure and the armare in the second

position. The gripping neans also is for grasping a horizontally oriented
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area as the supporting structure and the arm rnove fronlthgkflrst position

t 0 t hehstsoodposehblgrx{cQdd@pmlioetsile o tlefaemraad aswbodi cabltasaintihkaypnesent
invention, the stiffening means conprises_a first cable assenbly having one

end cGRAdEEANRSsiadie By A Rad 4R Bppvsi td Bredlr mRuEY spduthpbdresaeand: ¢RMC t he
first J i
s entir bty SSEREoh B bERe HURWL RS, d9Pbr g 38,8 HAE AN BRM ©

fi xedliyclidudnti@d nsdaster bRatallyeou@eeiad thetahl £ cassetiby oaké Bildmembertafe end
opposite side of the arm Each of the first and second cabl e assenblies

i ncl udessee!, ki springreaod e liped, bt an loppeftia rinddolt e topbleapnd azmerabirehaafiy seadend t he
i nk nenbe t pne end thereof, a ri d affixed.to an opposit.e,end of
the e dBMEtedly B SufBero i Ry ona B R BaRfitcfut<t T Bhrd RESIbUSARA an
0pposichBn R cfdmic@dhiixER S ppokie cRPbS RE caW1PEnd RGhSISRSerA FAMNREHBY:, &lderent
affi xed to the opposite end of the cable and to the one end of the nenber,
and a reslgint neats meacmnicciteé tcthn temteethr nenttive  Tharesidicor meansineges ticheonnesdt i ent

means urges.the connector elepent in directi on away from alignnment of the
e b GHITh it HGiTGEMEN SV B RO BESR] PNORICEIPTRED ERIE VI B OF THE

DRAWNGS [ 0028 IEFISEEER TIONDE 1#E: Gk PYRWI OPIP S WIS PAM A WIRAY Pe hand! & ng
apparatus in di ment of
t he preEMFIGORENT isasideMBAddn FHeW@dREwhgi the pips halellidkappdraitonal acvorduwn@ivaw ng

t he pi pe handling apparatus of the present invention in a first position.
[ 0022]thFHeahispfitke prekgd cmbedizranbpithe prsentdmEitiAg t he pi pe handl i ng

appar Etb(‘lbgl] TREURE E Y sitdQ %lerIa‘[IiOSl’;[al OR%/ é[hlo(\?vri]ngt 8lvevaprif)je ﬁﬂl%lirslge %&?a(%atgg 3t Ehleopr%ésent

invention in a first position.

[0022] FIGURE 3 is a side elevational view showing the pipe handling apparatus moving from the
first position toward the second position.

[0023] FIGURE 4 is a side elevation view of the pipe handling apparatus showing the pipe handling
apparatus as moving the pipe further to the second position.

[0024] FIGURE 5 is a side elevational view showing the pipe handling apparatus in its second
position in which the pipe extends in a vertical orientation.

[0025] FIGURE 6 is an illustration of the gripper assembly as vertically translating the pipe.
[0026] FIGURE 7 is aside elevational view of a first alternative embodiment of the gripper assembly
of the present invention.

[0027] FIGURE 8 is a side elevational view showing a second alternative embodiment of the gripper
assembly of the present invention.

[0028] FIGURE 9 is a side elevational view showing a third alternative embodiment of the gripper

-5-



[0023] FIGURE 4 is a side elevation view of the pipe handling apparatus
showi ng the pipe handling apparatus as noving the pipe further to the
second posDt20ms51379024] FIGURE 5 is a side el evational PCEWS3009652200 t he

pi pe handling apparatus in its second position in which the pipe extends in
a vertical orientation. [0025] FIGURE 6 is an illustration of the gripper
assenbly as vertically translating the pipe. [0026] FIGURE 7 is a side

el evat i onal v'%mlof %.fir t alternative enbodi nent of the gripper assenbly
of t & BPLeRt OF RESHAIBYIIPBO27] FI GURE 8 IS & side el evational view

showi 11goR) $eGORE 1) h8hQ @?kfé?e&i@@@f@vﬁﬁ%hi@ﬁ (o RE TEHdr BAEm ASEBITAN ¥ (8L alier
present 1 nvention. [0028] FIGURE 9 is a side el evational ew show ng a

t hi r d tiad pipe haidling appdrads ireatconfantdeitly theppehass efiic\prafent iheerpioasent
invention. [0029] FIGJRE 10 shows a,persgectjye view in which the stiffener
syst eI EKHVREd live dipgragyatisallystation oldheeaidientigeans palizadie deliechibe saklahce
with t j ' i.on: [ 0030] FIGURE 1lis a
diagrgﬁnﬁP%%ﬁ?#$g%ﬁﬁé?#%ﬁyﬁégﬁﬁ@kﬁg§¥ﬁpéh%ﬂ%%éns utilized to deflect the
cabl eq0633 FGBAREN 1 Mt D péSgectivt viawn eliovsiys tiemd@dntithd ¢TRs effferch ¥Réh @ the
[0031] FIGURE 12 is a perspective view show ng the orientation of the

sti f f enesentggeension afhen e gppesing sirpsteretis oha agnerallytherigopploriantagiost ruct ure i s

in a jzontal orientation. [.0032] FIGURE, 13 is a perspective
v ew SPOELIGERE LT bl P o B s ERES T ane e FrianERhBE RS i
str UCtsH}{)I%rﬁRg’ﬁﬁchtJrQ VRS DA the AG Antdd bHEMh@SH @ atPWR e tichBor¥@ldioRal
orientation. DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0033] Referring to
FIGURE 1, there is shdviPALR® DESERABRIN 0F BipBANIENIION f or novi ng a pi pe
18 to rill floor_ 64 in accordance wi th the preferred enbodi nent .of the
pr eseﬂ&ogi%rlnlf@?sf‘t“il%t.o ERd béhiaraPig thegies anglihy epnasatil OB OBINE R 1 12
that i . e . ck. Nl pe
nand! {5 THBARE 67 R B AP UG brcttrr SR En ST EReEn EES, DI P2
Ssuppottahdighgsdppaatudrl@ idmocand be askiddanhithatuppsrigd wminathé pedrblisit aethicde, atich
underlying structure, such as the skid 12. The supporting structure 16 is
novablag aierckie dieping handlipg aprargns hhin pardadenaclpees & supporting sfrpetuRel 61, Thg
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the skid 12. The supporting structure 16 is 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 supporting structure 16. An arm 24 is pivotally connected
to an end of the lever assembly 22 opposite the supporting structure 16. The arm 24 can be made
to be extendable in length. The arm 24 can also be made so as to have a fixed length. 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 supporting structure 16 and also
pivotally connected to the arm 24 between the lever assembly 22 and the body 28 of gripping means
26.

[0034] In the present invention, the supporting structure 16 is a structural framework of struts, cross

members and beams. In particular, in the present invention, the supporting structure 16 is configured
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this position, the pipe 18 is illustrated in its position prior to
installation on the drill rig 20. A lever assenbly 22 is pivotally

connect edwbaots1apporting structure 16. An arm 24 i s pcratsaddopsronnect ed
to an end of the | ever assenbly 22 opposite the supporting structure 16.
The arm 24 can be nmade to be extendable in |l ength. The arm 24 can al so be
made so as to have a fixed length. A gripping neans 26 is fixedly connected

t it d af th jte the | . nbly 22. Th
o ppishaL ReE w5 asreeigERh TSty T Bt b Do d6 S 1ie BIMGE 3P RIS PSS has
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connectedto the end ver assenbly 22 opposite the 4. A brace
36 i s Ipishaildbt yiragpneatfeded o dshe pswipjeahd nevgssatyr st wirg idtégrapn b thk seppoirtvgt al | y
connected to the arm 24 hetween_the | ever assenbly 22 and the body 28 of

gr i ppisHYCHESs b 0caEaps pHwerBY Fracussideq) BissrprpringErustigpdot Thig lug 40
struct i S.. r : hg:an ns.
o ey T A M B ORISR SR Hhe g g ERPRSI s e

conf i guRRR&Ed A shet dppbéivecndni2apanodativog oh @ic SUE 2.t MR pivbabRI anddBiowat éndoe2 abl e
to be lifted in a manner so as to pass through the interior of the
supporof ithagsuppeitiog sirectud, 16As lagated in pHect eplati@shiprandrabosauihp drataide eenngetialr e 16

i ooty EdrRnd CbBs PTG SePouTare N0 PGy B A ERBE R o' o

one sisggpdRfing QRLEHBABIHHOGteThd HEIL 84 € TRR. frabM SséBly4@ Ha§ a P didd¥ BordrREtion
pi vot abl'e connection to the | ever assenbly 22. Thé supporting structure 16

i s pi wathathk pracedhect ed at the opposite end 42 to a location on the skid 12.
ng ucture 16 is.

The piyotabl e connectjon_at end of the supporti str
[ ocar A0S TBFISE v arbys ﬁ%w%saﬁﬁsté’@&w s STeeE OB onth ekt B RRAUYY ¢ he
Link 38 Whidas bhen Sohle helcAvtiMlshed 18T TRORE HoRRnS3 ERAS 1iGRAAL PivodifPm
t he siée d%ﬂ%he guppo?tﬁﬁa s&rugkare Z@aoppos??e Fhe'l?nilgg.wgﬁgg(%rgﬁe
assenbynettdnasheznfioV dicabt@dporitacii appovitd the fike pbitiaad83Ghe p@O35]s pihallyever
assenbly 22 includes a first portion 48 and a second portion 50. The first
por t i sANEBtedxedhesndief Hie Bist nedioaryl erapiththessprag pardon AR Jdedwel 4B e thon
50. T_fge | irﬁr‘f ‘?f14uc fe %YOI;[i%tla EHARE g%Fnda L0ed he%el%ﬂd bOf eterrll G no(%t'g ohd | o 50
opposi B THE PTHST® parih on P87 e “arm 241 57 'pi v SIS SR REET & e end
of thend idchid psiibh 80. 48isARRAR! drRnkdifer ©€ GRAcRPatdcaiblPO fathRatbdiGe4BilRY of he
supporting structure 16 is pivotally connected in an area generally between
t he fithsprepmt triventierBtoanatty out the movement of the pipe 18 between the horizontal orientation
and the vertical orientation.
[0036] 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 body 28 of the
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
pipe handling apparatus 10 of the present invention can be adaptable to various sizes of pipe 18 and
various heights of drilling rigs 20.
[0037] The gripping means 26 includes the body 28 with the grippers 30 and 32 translatable along

the length of the body 28. This vertical translation of the grippers 30 and 32 allows the pipe 18 to
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the second portion 50. This unique arrangenent of the | ever assenbly 22
facilitates the ability of the present invention to carry out the novenent
of the piwe aB/i5exeen the horizontal orientation and tRETWS20O64220
orientation. [0036] The arm 24 has an end pivotally connected to the end of
the first portion 48 of the | ever assenbly 22. The opposite end of the arm
24 is connected to the gripping neans 26. In particular, a pair of pin

connecti ons engage,a surface qf the body 28 of t.h rippin ans 26 so as
o1 EdgesBo o oh SPRDY i AmyHanhe obes” ey el stien o dbe Mol fhe
arm 24:hil8&). RhdoGHREHHhA NS5 a2 ARAa Rtk &%Gn%tibﬁ‘al%ﬁ@pé?@évﬁfcﬁ o ofRBlh&eloQ

ot her fasteners, so as to strongly connect the body 28 of the ‘gripplng
means sa@s wi ¢rigagdithe auter dthmeldref ldad fiipe a8 s0dedtedd Wit h pin connections 52 and
54 can be remgved such that other grippin%$neans 26 can be affixed to the

end ofl 094 Taeding 434 iagnlRngater RempepBataeids dipra et selaklc roneicliphd4 e dient
' nven Ffo@abﬁé‘@o&%cgzgfgf gggg]s%g%n‘eﬁ drfitf? 5O 17 B 1@leri Rt 28Nk Ak s RgRINL S

of drifflrng rigs rippi hg nmeans es the body W th
t he grekfRAsibR a3 cawfldsSeinérafnsdjatcablogh@bpagitd dige frendidsupporting stodyre 28 frofhi s
vertical translation of the grippers 30 and 32 allows the pipe 18 tobe

pr operthat ofdhearnyghardde yinkdd vwidvaenetatly ynays celativretoibe mayament olehe agnporting t he

pipe 18 is achieved. T ri.opers 30 and 32, are |.n.the natyre of. .
Conventhoisr (qr vt P RaRngsamndRd ©re stel e B Hhgutned uiter
di amatsﬁ]?pd?finé QRicRIrP €6 Hh al @i ARSI RAAncdt@PARlIochNBn hioRK thd3%ih 26 BBWRLANGRKES
menber that extends fromthe pivotable connection 44 to the pivotable
connechdreosf. B&coB6 phieide stormdurpluppantodie o Advadlabe éacilassethioldysi@d moMemehi nk
34 is next ensi hl e and extends generally adjacent to the opposite sjde
1 om th &eg{m?yg Apsipgths ayemgrie! s Hipo hoieendhe hrontahpreptatprang [hewerisaly | |
gener ald.y.ngye relative to the novenment of the supporting structure 16. The
brace 36 1's pivotally connected to the small franmework 46 associated with
Supporoe39y Adtiidicis foeantiosand dusent@l ¥ohalihy onobnechattcat ta thoskatil@naml ang
the arm 26 between the ends thereof. Brace 36 provides structural support
to t hépapwiczadgaancsiegdorthe FINPOBHNEsSIURBIrG 68 i @ PcAbivreRaYe tof cnchE?. alhepdhe
9B BIESS 4R 08B PRV B bASIRG LB le HLET ALR e

_ I Cal oOorrentati on. C ua ar
havi ngofinent8NHiaRNDE altBEhtED td BBoSKbHbdnd@REHidA so as to cause the pipe 18 to achieve

a vertical orientation. Within the concept of the present invention, a single hydraulic actuator can
be utilized instead of the pair of hydraulic actuators 56 and 58, as illustrated in FIGURE 1.

[0040] 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.

[0041] 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
link 34 is illustrated by line 70. Curved line 72 illustrates the movement of the pivotable connection
40 between the supporting structure 16 and the lever assembly 22.

[0042] In the present invention, the coordinated movement of each of the non-extensible members
of the apparatus 10 is achieved with proper sizing and angular relationships. In essence, the present

invention provides a four-bar link between the various components. As a result, the movement of
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opposite end connected to the supporting structure 16 in a |ocation above
the end 42. Wen the actuators 56 and 58 are activated, they wll pivot the
supporti nyoxoronstaree 16 upwardly fromthe horizontal oripemttseéoonc2zke i nmat el y
to a position beyond vertical so as to cause the pipe 18 to achieve a
vertical orientation. Wthin the concept of the present invention, a single
hydraul i ¢ actuator can be utilized instead of the pair of hydraulic
actuators.b56. a i I.lustrated 040 drillin g 20
o T Pl T e Higst Aot BiepugoBand e B erteaRuPh g pratrinngd Bl %, o
have Ql'i‘roﬁ%’\j {RDA%E NS a%igdckelted‘ l)vﬂﬁrth@%arlmeéb ek PRs 18n ibs sbh 'otngr X%frfg'lbé:al
orientati the transl at abl e novenent of e grippers 30 and 32 can

utili zhgdraabc adudtor maybentdessaena asfto hblecymi tpe db8rddomengage Wherh dbésendraxedf

one of the drill pipes 60 and 62. [0041] In FIGJRE 1, the general novenent

of t hdo BHEeQHinaled natvepsat %ﬁ hydrapgiciagtupiorsy sthedbyedepubg apﬁuﬁ@r%e omydispdig it of

t he pi t he
i nk éﬁaﬁgﬁqﬁlus$§g?&@% e%%hgﬁhrve ﬁ&é&$§1&¥ Sggﬁzgggkﬁﬁﬁgkgeg%ent
of t hechickotiadah ®ec mﬁle@seetmcnﬂwﬁﬂa&esbvae enpioperl s aRPOLith Mg csitetlit BF the LBiliagigk t he
| ever assenbly 22. g0042 In the Bresent i nvention, the coordi nated

1

nmov eméft angf 6 2eeicthe gkillingerig @A- énasrise brceoehﬁhgién@té? aghieved fyydhatvelsicteol 4, ghe

achi eved with proper and n rel atianships.., | ence

o ese&Pp%rﬁ%ﬁ 555 Podrua0 22 e PEae Bimang BeeRlER R Bt Bty oEhne s
As a 1o@Pbt assdIBliIRMaRE Preseitt inGerifohl dloRi B8 dkl PipkVIReR B hvéd ﬁ?@v@rldl y and
orientation and a vertical orientation can be achieved purely through the
mec hamllowwasrﬁy)ﬁ]raheqﬂopartstabbimg of theidoiligipsiipaneé N2 sThesresahinyentsmanadaptable a
single hzdragllc may be necessary so as to achieve this desired
nnvenéﬁ?’“#ﬁ t need to be coordi nated novenent of hydraulic

act uat t
supportly R VE%‘?%%S%%%?%&%%%E%&@'B§lﬁfmf%@%&ﬁ%ﬁ@%ﬂ%““ SPRBhC) ¢
14, t hecorehbddie Idnkec ngihe ofgpiyeuVer Etedentabiafibracae Sihustiatddohdpeiaie rcoynatipgn

with the centerline of the drill pipe 60 and 62 of the drilling rig 20.
Once tHAEURESHE?- al i gnment is achi eved by the vehicle 14, the apparatus 10

Can. befﬂ(?épff Eﬁ%tsﬁ'\&l ?n%te% 0% t(?le egr)rl%ﬁ gclcgr%%r(}i tnhec}{z?mgnrllse tngtra!rle %egn%chF Wltap%lt > %gtleéfid ]

pOSI tron. ass rese I nv I oONn
pi pe ik pRsOf 1H13é«h@16n Lalam@wkl ¥ rédutts dﬁ%ﬂﬁ@fedﬁlﬁnécu@énﬁé"@f HcoRlicls t1ablioRg wath t he

drill pipes 60 and 62. The present invention is adaptable to various |inks

of pi p)@emgon 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.
[0045] 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 supporting structure 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 diameter of the pipe 18 in this horizontal orientation.
[0046] In FIGURE 2, it can be seen that the supporting structure 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 supporting
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[ 0043] Various types of gripping neans 26 can be installed on the end of
the arm 24 so as to properly accommodate | onger |engths of pipe 18. These
vari ati orwoanw/isii7ast rat ed herein in connecti ons FI GUREBCEAB200006224) As
such, instead of the conplex control mechanisnms that are required with
prior art systens, the present invention achieves it results by sinple
maneuvering of the vehicle 14, along with operation of the hydraulic

cylinders 56, and, 58 | 1. other. |inka and venent _of  the pi 18 are
i evBHe B Prebaieh Gl Y R HAR R AT MR POAS BN TS Tous
conpo Q@Hﬁ&tioﬁ%itﬁ%mzﬁh@arﬂ&ﬁ%ﬁ@f tHeMUEPY iRt ARBHE 86 afkd zﬁﬁ@ﬁ'p?\%talg connected

sel f-centering of the pipe W th respect to the desired connéecting pipe.

[ 0045]to He@dRER242 THel lirkt ¥aw dlsretiie beloiv the puppertidy strucarg e gerairdlly dugaceman ttlad
orientation. In the Eresent invention, it is inportant to note that the

dri || uppgesusiase pethgskid/ bt and F&OPﬁ@teéiptﬁéPeaﬁ‘lth’n@(PoﬂWnasop‘Efstﬁf’ YT BSFPORIN He

SUpPpPOnRL| / particular, the drill pipe can be | oaded upon
t he s&%gﬂggé%%M%ﬁ#%ggﬁggﬁéggneraIIy adj acent to the grippers 30 and 32

associ|ad4 FYé UREBRao@E hipidithedREIDsiZiOn ofthe JHT hipet IIBelupihg §RMoveMeanrb@Mhe
facilitates the easy delivery of the drill pipe to the desired |ocation.
The ghoppeital3picatrtion® th virtigpl ppenthfeoro dtsern B¢ saeptthe sappipgimcpispé hagengagedhi s

hor i ientation. [004 Ln FIGURE 2, | that t
cupportiiye Siedf: dhe Mer pagRb T Byelbhe el e SR BESLBRE MM RbasslEusn
par al ligd i@l RIS [FhBelOrkt S¥etnt QRppih AcBu@iretilae Bikb dhd 4rm BE®clafaekitRaREe MOl Y
22 is suitably pivoted so that the arm 24 extends through the interior of

t he f reaippimgmikeans 26 baveup porveitingisidydStaitie drppareinsans B6tivatgl the e qifitlge
means 26 enga t he pi.pe 18. The brace 36 r.esides in connection w.th the
smal | ff%ﬁ%gﬁ%ﬁuﬁmﬂg&wwﬁ& &hﬁﬁe%%gé 1&Bu‘§lﬁa 03|t%f‘of?lisgp<ml9%9§|0f ver
conne i s | ti

ot ot 07 B B M bl [ Bl 38 RBRATUREA(E (RUPRAIdPn,
conneced thedetdiassabinel poidtb dravb thedfrsitpoetidredteipvasslgnind yo Gaisbdgile aveviehent
supporting structure 16, [0047] FIGURE 3 shows an internediate position of

h
t he drof the hoidy @8 p8thgripAESIPRANFBG-e g kydrag agwét%?@ ash%lave bpahereratehsa o

1, SHAL s R ARL B S30, RG5O 0PI 10 an 20 has enazged
pi pe 18048] IHIGDRIS4 kv 8 furtHee intn@idi8 nfehBf JIMROTBMIP pkpcOfs. t ORccSApRDikd NY
structure 16. Also, the armassociated with the
hydraulic actuators 56 and 58 urge the supporting structure 16 angularly upwardly away from the top
surface of the skid 12. This causes the link 34 to have a pulling force on the pivotal connection 68
of the second portion 50 of the lever assembly 22. This causes the first portion 48 of the lever
assembly 22 to move upwardly thereby causing the arm 24, in combination with the brace 36 to lift
the gripping means 26 further upwardly and draw the pipe 18 completely through the interior of the
supporting structure 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.
[0049] 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 supporting structure 16 is caused by the hydraulic cylinders 56 and 58. This

causes the link 34 to rotate and draw the end of the second portion 50 of the lever assembly 22

downwardly. The lever assembly 22 rotates about the pivot point 40 such that the first portion 48
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gri pping means 26 serves to nove the body 28 of the gripping neans 26
through the interior of the framework of the supporting structure 16. The
brace 36 We 2pwldsiatg on the first portion 48 of | ever as®emiiSgo286200 as
cause this notion to occur. The link 34 is pulling on the end of the second
portion 50 of the |ever assenbly 22 so as to draw the first portion 48
upwardly and to cause the novenent of the body 28 of the gripping neans 26.

T SR i 0T AT Bt P e
i nt er iedk & GolRY @ﬁ%ﬂ)trt BF tHeRemduiih khlsphlgﬁ %?sdtéﬁ ?%ei%@gﬁx& th&fis DY %ﬁﬁg[lqg}fey anay

actuators 56 and urge the supportin ularly up
f r om t30entl 3P akgnddaceicafly Hﬂr[ém&%b&@kdlﬁrallmeﬁtloaﬂﬂleﬁ) dahle othen Kif 3dly fuethbigprecise
pulling force on the pivotal connectjon 68 of the second portion 50 of th

| ever N3QsBIPR! i roguireghriveey agkotiopend $& ol t&érpmeolﬁ% g tBe upnss ene g2 el RS &l y
22 to ﬂg%vt &‘%@g q ﬁﬁ&%&@éﬁ sﬁgf@ans s; & %v@ﬁ%her'gfécrﬁg F%vaﬁl LM metnr'{]ankae

brace e gripping rther draw the pi pe

18 conjebeibel Merteﬁlfb@fd)@él thid@ili piben 8 ass whidvbea sokapRtdly Vgtisdl b Eithitiéh Bsbvirths oL an
be seen, the relative size and relation of the various conponents of the

pr eseriic intarestationship ohilwwariohe coropaneaistol ghic prgecnpipenti@n i wWibeut tthengedder f or
separate r dra Ifc tuatorghﬂg 9] FIGURE 5 illustrates the drill pipe 18
in it SVRITiCRI e PEFF3H 4i be seen, the drill pipe 18 is

posi t ijges nelbrascb |1ﬁétzﬁpcﬁé’@rlﬁ BHcURABHA rﬂe@)@pemzpe 191 PR f8rydb 'VEIItﬂcﬁ.‘lgy trrahﬂlagé)

The further upward pivotal novenent of the supporting structure
causedhdgriprives ‘ﬁyatrdalﬂ wahimythe hdéy 38 bb6thargrippBg rTdains 26 aussessicl,Hbe I:mch&O Gach lbeo

rotate d dra he end 0 e.second portion 50 of the Iever ssenbly 22
downwéfagBVi m*i‘h @r/ @9%&%%%? of mipe ggt SLEDIG s SPHECE: Ythgansehanigms a%h
that the, Lkélgﬁgo 38% Hta?rg gl%%%e {8 dr8488 %&ﬁé%mbdeglrg@cdaﬁéctﬁmp Y@ %geréﬁo hi®
upper en race now r ot at e posi tion so as ovid
supponR chnthdnfte relemcd4rdnnthehixserioppLthepiysd 18 ol rellingeddraclopd thg om'i%&i’aSpé’sﬁtldiﬁs

grippers 30 and 32 allgned vertically and in spaced parallel relationship
to eaéhdbﬁﬁeﬁmﬂﬁﬁhﬁ%ﬂl@hktH@Pe9?€%ﬂ§éaﬂ%benent i's reqU|red bet ween t he

botto e, 18 an the u Ipper. e pe 6

vent oS FRQRE S5 9B RS R Shed PalGFanS R0 ofde BlrsPisdifton: B8N K ren:
| n t hes tHepRLnARE6A] @zegldrsarmaB@anmauadhﬁtoclﬂtbfdaupé ﬁ@resli%nhé& oINS af
conpletely vertical orientation by virtue of the interrelationship of the

var i ouke grpmpegvenans 26f Tihkdolss ewehts holy 8dcimbe tomaedin houface hethadedy £&ro as

to allow selective connection between the end of the arm 24 and the body 28 of gripping means 26.

As such, the position of the gripping means 26 in relation to the arm 24 can be adapted to various
circumstances.

[0052] It can be seen that the pipe 18 is engaged by grippers 30 and 32 of the gripping means 26.

The configuration of the grippers 30 and 32, as shown in FIGURE 6, is particularly designed for
short length (approximately 30 feet) of drill pipe. In FIGURE 6, it can be seen that the grippers 30
and 32 are translated relative to the body 28 so as to lower end 80 of pipe 18 downwardly for
connection to an underlying pipe.

[0053] Occasionally, it is necessary to accommodate longer lengths of pipe. In other circumstances,
it is desirable to accommodate pipes that are already assembled in an extended length. In FIGURE
7, it can be seen that the drill pipe 18 is formed of separate sections 90, 92, 94 and 96 that are joined

in end-to-end connection so as to form an extended length of the of the pipe 18. When such pipe
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conpl ex control mechani sms and hydraulics. [0050] In order to install the

drill pipe 18 upon the pipe 62, it is only necessary to vertically

transl at ewohelogsippers 30 and 32 within the body 28 of Ph&/Usee0O52280 Means

26. As such, the end 80 can be stabbed into the box connection 82 of pipe

62. Suitable tongs, spinners, or other nechanisnms can be utilized so as to
rotate the pipe 18 in order to achieve a desired connection. The grippers

30 and 32 can.then be re|leased fromt terior.of the pipe 18.an

et ar AT B B FHETSEDT RN A QER PR IRRBUHM ERgh boptsd |

Pi pe Gans Readephdldh@duct OQarkkd !fén%ﬂB.E F@ﬂhﬁat%E%E AUrh &L \Ure¥ HpatallR 19rdrRRI NY
nmeans 26 of the present Invention. In FIGJ 6 the pin connections 52 and
54 hapecsbtanvénioh @hh ectonmh@lasd dueh natireezchaines Alsanmbd sem ih FeGORE7, 28 ofn t he
gri pping neans 26. The holes, such as hole 84 can be fornmed in a surface of

the badys eaneded & Fstaringfr aasrablyil)@ apbennaseirdhy Hahk asn 19hE asseonskeripRer ar m
o AR ne

o DAsSRRLDARY 788 @b LR e IFR 104 o BRER bAOEARPRUCED ancdiiin

Ci r cunkd RRE&Sppel XAGRDIY I00C ahe b@b sasr 10D adclidee aRiiRdIdSinicdnrgag & chyaging

grippers 30 and 32 of the gripping neans 26. The confiquration of the
gri ppeéhsb@ly 18aa! the scepad ghppey apsenGUIRE Te first gomper assanzhly JOQikasibgde 40§ dat

hort .| h i t el 30 f t f il i I FI GURE 6, i b
soon! i SR o SARRL: BRGH donCuris s poso bt Wit GiREr, ThytePaeateptily F5 o6
as t 0 QMRS oFREc8Q 1 Ofindi PEwABHAAMMaR Himi@la SRRSO he IR HHadapd Y8 ng

pi pe. [0053] casionally, it is necessary to accomodate | onger |1engths of
pi pe. The goiphes 1¢4 modihit aitbesscond giigped escmahyl Witeogagedberivvadapertion pé thetpet  ar e

al rea semphl ed .in an extended length, In FIGURE 7, it. can be seen. that

t he dﬁ?ér ﬁﬁﬁmﬁngwﬁgf m@m&ﬂ%ﬁerap%fg g@ﬁé@ qgizguial RasENgp Hegsriicglposignass BT ar o
joineqohﬁ_g&gv&gfﬁggnﬁggﬁpction so as to forman extended | ength of the of
t he pipe i ) en such pipearrangenents are required, the gripping neans 26

of t hq0@s4gSeshivuidrbeatitédihamdht hrrhay @al oxtbed achapioedasdesasitli eespat ontraaippesuch
ext ended | engt hs. Fortunatel§, the structure of the apparatus 10 of the

pr eserssenblisni (bnddQa. btk embadineah g arargentlbe songgalbarnsecrseienhg n

FI GURE, 7, t rm.24 i S .CONE ed.to a firnst i pper ~assenmbl 0. an
Fomnadrie ph Al GEONEIRE il Aslhlihs 900 BREOES BRTRY S 0%l |

gr i ppetcaEnet Yorb@fdrilsing A¢ abiedt Mdaeahiomded, aw -aRd 48k bé sallddubi3gNEdniv t h
transverse with respect to the body associated with the gripper assemblies 100 and 104.
[0055] 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 first stab
frame 120 includes a gripper assembly 124 affixed thereto. The second 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.
[0056] FIGURE 9 shows still another embodiment of the gripper assembly structure of the present
invention. In FIGURE 9, the arm 24 is connected to the upper stab frame 150 and to the lower stab

frame 152. Gripping assemblies 154, 156 and 158 are provided. The gripper assembly 154 is
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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 firstworopmpsi2z7assenbly 100 has body 108 that is direcrius2aemnseet 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

i RN R RN RN e
si m | gnod & dhli Bk thd &6 <8 FraltRN 180 MR ey isggﬁﬁlg 156 isshaphdiifeyfohed difaly t he

arm 24 can extend at various angles th respéect to the gripper assenblies
100 and tAdehpokine dideofphedrerafeld anmiEdindenhnectddeo drerfioRér onid lolf theaipparseabatdnye
transverse to_the Iength of the body associated with the gripper assenblies
100 arl@¥ pod o heweneicndiof thedaweistad rane d o dasechs B RIFSFIEIV P RPTPYIgCHE ght
and ar, , [ 4 e l.ed 30 ewmth
rospedt Mo EREP G TuREcisd LA PR B vafRebPe it PAR bt ORYEL 8Pl

[ 0055]actdimb@URE & lohder dhghR oF9aR, fhatdddhe arm 24 has a first stab frane
120 extendi ng upwardly fromthe top of the arm 24 and a second stab frame
122 eX9@VdThe pisesns i viehieorpaciricyas a muvebet of advastages dverthe puioart. Adps daporanglyi pper

Rl 8 R R N e b S M R
conneghh@MndAsAtAE séotsHRd hpmasik faemshiietRrRY wﬁﬂﬁhﬁﬁigé Rgndpak tRmrs Wihace
thereof so as to engage with the stab franes 120 an 22. The gri pper

assentthymadgemérd o1 gwipipcbils aclgevgupe npul?Bmenlthni@0 whprongng sigzledrydraulip penator
portiqgn of the pipe 132. The gripper assenbly 1 i ncl udes grippers. 134 and
136 f Ot NERYAL fﬁgthﬁm’fe@ev esael%a&stafctltrﬁexﬂi%@e MRS eI Steras st

FI QU . L 1 . i egt.l I k n be
o exteifan iRttt by MicUtdilnB AL LAR, BB BN (MRS Fetoff)
anot hérone teaghtonemid ddvidiioas giat paesccassenighyths igeusitmiildplefhytihalipsgsand. The

invention, In FIGURE 9, the arm 24 is connected to the upper stab frame 150
and t siplEciyohdic mewpt fverionifaglitagsithhatibtypd aaplslivdy undallediserkenig opsatar e
provi ded.. The gripper assenmbly 154. i sconnected to,an.upper end of ihe upper
Ctab fhanwtiSatiE Rl P STET budcdh {ADRIRRCS S0ahRiF RRE:, SFRRFC bl 4 T he
| ower asdoRlutddaifrethd prosent ey cdii bR ORI beARRSFHRH b abrukl, valbey fiRdhed@hentd Maaked

directly on the opposite side of the end of the arm 24 and connected to the

| ower leqationfof ﬂh:a)igeppmdligg abpdratmpd0 can be achieved through the simple movement of the
vehicle. The pipe handling apparatus 10 of the present invention is independent of the drilling rig.
As such, a single pipe handling apparatus that is built in accordance with the teachings of the present
invention can be utilized on a number of rigs and can be utilized at any time when required. There
is no need to modify the drilling rig, in any way, to accommodate the pipe handling apparatus of the
present invention. Since the pipes are loaded beneath the supporting structure, 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.
[0058] Referring to FIGURE 10 there is shown the pipe handling and casing stabbing apparatus 200
in accordance with the teachings of the present invention. The pipe handling and casing stabbing
apparatus 200 has a configuration of supporting structure 202, arm 204, brace 206, link 208 and skid

210 similar to the construction described herein previously. The pipe handling and casing stabbing

apparatus 200 includes the addition of a stiffener means 211 applied to the arm 204 and to the skid
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150 and to the upper end of the |lower stab frame 152. As such, the present
i nvention provides up to three gripper assenblies 154, 156, and 158 to be
connect edwOThiogstEm be utilized so as to accommopdat e evenTiuse@enéi2engt hs of
pi pe, if needed. [0057] The present invention achieves a nunber of

advant ages over the prior art. Mst inportantly, the present invention
provides a pi pe handling apparatus and nethod that m nim zes the nunber of
contr mechani sms, sensors and hydraulic systens associated with the pipe
handl i 38 system Slnce t he novenent of the pipe is achieved in a purely

mechanp@sy) THEW: Rt MeshsDil N el cRiddY HTRY Eelb@e e?s@é ?9'1 4 i) DRESREALK LXmiIPE16

novenment of the supporting structure. he other novenents are
achi ewﬁdclbyretalﬁtécadrnmmppelsm sidersdfithe afim E@l‘é Itmartmﬂarcmm‘ﬁeteambk—: aséanidyChé it he
present_invention achieves freedomfromthe errors and deviatigns that can

occur flh¥ediga linkaegeher 18 thal isifixedlymierally meuigd onths armp?4 o giopiZe) €yieads t he
pr ese%ht\{,a{}k{@ff}dnﬁ’&es oH LahfS04. hﬁeas%d]% emes%&%r%ut\éﬁ%l fﬂ%h Af‘%ﬂ'em{ ker

to operate the pipe an ing~sys e anount

rel at invehtyer 2 hdthk arndR04 thob/BEinSkirébet dira@agbiathe delietyoft fige z&fd@cﬁ%@imgﬂmt ion
can be transported bi; a truck, various fine novenents and the | ocation of
a

t he picpelctasranting & psariagludesocabim2 b that hiseorsdendhbuethta te lotkmrabaoykhent

f th h tus, 10,0f th ' t
" ndep SR Py aialcaRnRTioRg2f ryR a8 DRACH ok Eaf bR BN RRARHY YIRS ue
that i294R4hd b be hiaesMARAGS MK 2 heId MBURIM O 1)f cabResRAIRED 14 AENkIaRN can
be utilized on a number of rigs and can be utilized at any tinme when

r equi rskawn Iheprdyung anpeaherdalt resistagkief tg theharnd204.1 Thig nnacgamcai resytavey, SeItV@S to
acco e .handl i ng ratus of the sent inventi ce the
pi persmgg%t tﬁ%&&@@? H@r%q # r@ﬁf‘é@ﬁt@p@? ETIRRFTS PRI @fef ixedh & the G é??om gt %ﬁn e
Pi pe 1Pt ABwAY PEE 20 %1@%]9&?1{’0@#%1&%% DeoffR-A¥ad dbiic ?1 %6% t St R Eable
manner. ere’is no nee e pipes td a particular evation or

or i entagdenthily M.order to initiate the pipe handling system [0058] Ref erring

to FIGURE 10 there is shown the é)l pe handling and casi ngﬁttabbl ng appar at us
200 i 0GeNY dnpertvaélyvi first %megtpeé@ﬁ Fﬁgfé)nl‘)@ﬁ?%‘@ thyy ensled tthq Gabler?22 oppostisdhgirpe

e e L R e e

to the160mas kpieid padsdmﬁhdpego hefei o @mvh@laﬁgmar déreechRbP o RaAbi B etk
casi ng stabbi ng apparatus 200 includes the addition of a stiffener nmeans 2

11 appbicothlico2 thand? Ih 204 tarddedtiyelysapgliviadadabanical resistance to the arm 204.

[0061] As can be seen, a connector element 234 is connected to the end of cable 222. Connector
element 234 is also connected to aresilient means 236. An elongate member 238 joins the connector
element 234 to the skid 210. Similarly, the cable 232 has an end opposite the arm 204 connected
to the connector element 240. Another resilient means 242 is joined to the connector element 240
s0 as to cause a deflection in the cable assembly 216. The resilient means 242 is fixed positioned
on the skid 210. Another elongate member 244 joins the connector element 240 to the skid 210.
[0062] In normal use, the resilient means 236 and 242 serves to exert a resilient force which urges
cach of the cable assemblies 214 and 216 slightly out of linear alignment between the respective
cable 222 and 232 with the elongate members 238 and 240. By pulling the connector elements 234
and 240, respectively, toward the resilient means 236 and 242, a greater degree of mechanical
resistance can be applied to the cable assemblies 214 and 216 and, in turn, to the arm 204.

[0063] In the present invention, the degree of mechanical resistance is greatest at the end of the travel
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[ 0059] The stiffener nmeans 2 1lincludes a first cable assenbly 214 and a
second cabl e assenbly 216 which are affixed on opposite sides of the arm
204. I n psotzoovism79 the first cable assenbly 214 is af f iPkeaSt@oncizenk
menber 218 that is fixedly pivotally nounted on the arm 204. A stop 220
extends outwardly fromthe side of the arm204. The stop 220 serves to stop
rot ati onal nnvenent of the Iink nenber 2 18 as the arm 204 noves in a

roper |rect n.for the deljve e and/ or casi ng. assenbl
D ot et oot Qe bl S 2 e B oipe A0 doq Fev Mk e
218 oRPQSLitRal aﬁfg RieNQL @ (hE PANRESIT @B n?e%ﬂan‘{\éatl R sRIAELR the ﬁ&@es@ abl & cR3Re Sxf ends
downwardly fromthe arm 204 so as to be Interconnected to the skid 210. In

FI GUREf 1, predeat mabiteonassevdsithegre@itd saffdeR b6 tharpis ndwre ths pgephijlitegelrased.
nechanlcal resi stance to the arm 204. Thi s nmechanical resistance serves to

of f et 096k} The sxsicst ofihgs prisiulady ppplisplletp Sb%gl%%hﬁlﬂlpﬁlﬁé‘?gfeﬁﬁf {Eepdamsysems xed

cont 1 quER Batin iy f yedtslipin D Ytkte OB RPGANG SR BB JEBRL Y olie @
| mpor tsgdiéthy,.ond v&fdu[diﬁavé 05 priedoaall @28Be HegreNEet@in tia atnhgtiglode@ee bhiediohl e

222 opposite the arm 204. A second spring pod 230 is afflxed to the cable
232 assdenatiednafaiiirg ¢a cpsortsyapiie prehianbioy tx1est oftibe sv@tennng Ilp&t@sorgszat and

230 serve..to . ction to ch of ssenbl i

23a o SiaR AP SR fe S R S T e R SRR T S
204. [ARE%he A &R ﬂ%eseé&ﬁlrposﬁm%% RRCE RN ofatRRENMhid 3dth&s ¢ BEatiggvddcithbe end
of cable 222. Connector elenent 234 is al so connected to aresilient neans
236. Amosglo tﬁglaltoa loasinine su@dB8j hiraghtthe usoointbe cable ebsembhes 2BUand?2 tthdessibal 210.

conne QT BhER RGO K8 (Her UeBEPITPBRE CHIHUN SR S0 HOlC LeF phacadet
conneg s%lleﬂlvﬁpcﬁﬁ'ta oS8 fﬁ%ﬁﬁeﬁpl xe% Gthgtel;vbﬁﬁtrésgﬁ%ﬂnc@ e %ﬂgleg i(%ﬁl%Z% ¢ % or

216. e resilient nmeans 2 positione

el ongalicariertier thad4ronothe dotthrd of dieznest dhe @rav®trihyeion ﬁscalidmwlle iitlasddfatigr0062]
In normal use, the resilient neans 236 and 242 serves to exert a resilient
force th t@h mﬁaél@gmé atchorizontah pipg adhe siaglecieroe 6 ryqdpnamtezq eanshq yHized st of

Ilnear etween the res t|v cable 222 .4 th the. el gngate
renbere PSR A B e e RS S BR P SPER e Sl G n el

respeghd Ml of,thé oae df fue ars9§tleﬂn| fBNinsABARDipIora0aafg2, a gr eat er degree of

r’recharH)(():6§15I] As used herein, each of the resilient means 236 and 242 can be in the form of spring
assemblies, as illustrated in FIGURE 10, or can be in the nature of a pneumatic cylinder.
[0066] In particular, in FIGURE 11, it can be seen how the cable 222 is connected to the connector
element 234 and to a pair of elongate members 238 and 250. The first elongate member 238 extends
at an acute angle with respect to the second elongate member 250. The resilient means 236 is in the
form of a pneumatic cylinder 252. A source of pneumatic pressure 254 communicates with the
interior of the pneumatic cylinder 252 so as to allow for the adjustment of the degree of movement
of the piston 256. As the piston 256 is drawn into the pneumatic cylinder 252, the piston 256 will
draw the connector element 234 toward the pneumatic cylinder 252 and increase the amount of
deflection between the elongate members 238 and 250 relative to the cable 222. The pneumatic
cylinder 252 is affixed to the skid 210 at an end opposite the connector element 234.
[0067] The pre-loading system 200, as shown in FIGURES 10 and 11 greatly enhances the ability

to avoid springback and to establish greater precision in the delivery of pipe and/or casing to the
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resi stance can be applied to the cable assenblies 214 and 216 and, in turn,
to the arm 204. [0063] In the present invention, the degree of nechanical
resi st ancwoie1ogsex®est at the end of the travel of the areTaB4009i062204 her

wor ds, when the arm 204 extends into a proper position in which the pipe is
in vertical alignment wwth the well head, the nechanical resistance is the
greatest As such, the armof the present invention receives the greatest

tiff tt t .wh t.h |1 064] The t
o | et e ﬂ?@? Bedh e Fasin ReParBRenthdpesd Tot S BT R E R seigaal et B et @b Gom
Syst enBy1ich6 R BpleQ@&lhid@ed 51401 21 6 RERL B Bie QA aﬁdﬁfoﬁ%k 150 @(ﬁ%(ﬁt‘ﬁd@(fthe

syste In mul tipl e degree of freedom systens, one woul d have to pre-Ioad
al |  ofmaxivauciegpytad) of Idad epgiied tol the armdOdi plte aelityae aobidf the eplonpbayis iedrey |
one fai]ure can cause catastrophic problens for the rest of the system |
the prgdent thisfperdruprccrkey %lthSftheegr@Str% nygRigHPsaR sating Wil sk Gplerdres.
The

posi € Fost Rt P B8 o of WO RerRRaH fes 1 dnk 286 Hefleh & P lffps3 5 R bipe
thr OUglhndlﬁ‘l’gsdgpﬁkah@ af iheGresshiGhveasioh BY @ giortdT8 00ISEhdload Rehiieldldercassesilthes
214 and 216 described herein or by conpression | oading. Such conpression
| oadi mgmedditevaddg st@tg/altdw@e @sehosing lea dlereskid ALY wistcad ofwliresitly oa the dobr of a rig

t he
7o hortdes FG R USSP RS R 24 8P S O Gt G i o
usabl gnd dki@SFPhakik PBsiMbd, thd B pePskahbids a@tbcgaftectmt aRnk@20R RSN pblifosidgl €
degree of freedom syst em’can be utilized so as to lay pipelines. Once

agai nredehe apphandasial theesins {taac be s@n tha tlaqo]pik mdmbers 2h& alrmb%{hzrre Cad pesyisdrem at
t he end of the travel of such . a stem al.lin hori zont a

[ 0065AWAY TTigaHige Frapesiine staps: tﬁ“@fhnt(tﬁlé’m@ﬁi figﬁéétfh%mé sl aﬂmb@?’ n

the f

the nauhglheHRlycBbn Aol A5 and3ufihg Y kidefint 0 S?éﬁﬁﬂﬁg R L

can bee@ewmmwetdseemtﬂtmlsemaﬁd l2$6 ool geeirat) drapd dleng drrwcdidy oﬁathe g@pplort2d4 and
to a pair of elongate nenbers 238 and 250. The first el ongate nenber 238
ext endgugbreadPZacut e angle with respect to the second eIongate menber 250
The r 236 in th rmof a nder...252

sour c 40091 BRUREANSnE PR leTndy bt o TP B SOGGH IR D7 S5H bEPF It iR

pneumay iige kyd tonmgrveﬁ@at SRitR%. 12 @inlRWebmrthd tttﬁl @(914 Ktiverig \ﬁth tpecegreer of
novenment of the piston 256. As the plston 256 is drawn into the pneumatic

cyl i ndeyenbP262. Réde pink meem s 81 &nis Iplvothbdgandretatabharebotighe pivenpmnt 223 4utiogwid t he

n | | i r 252 incr nt of
P eurrangov%mce t. ﬂdcean b65seer(f1 rigat thé: e 3‘84 tv&tll n%g\?euuﬁwgrdly between the respective cable

n
n

assemblies 214 and 216. Eventually, the arm 204 will assume a generally horizontal orientation when
it is necessary to position the pipe and/or casing into a desired position. This causes the link member
218 to contact the stop 220. As a result, the tensioning of the arm 204 can begin.

[0070] Importantly, the enhanced accuracy and the ability to avoid deflection of the arm 204 during
the installation and release of the pipe and/or casing enhances the ability to present invention to
deliver casing to the drilling rig. Since the casing must be delivered with extreme accuracy, the
avoidance of deflection, as caused by the present invention, will allow the maximum amount of
deflection to be merely 0.07 inches. When the weight of the pipe and/or casing is released, any
deflection is absorbed by the stop 220 and by an anchor, such as the skid 210. The arm 204 will be
maintained in a generally fixed position at this time, rather than springing back.

[0071] The foregoing disclosure and description of the invention is illustrative and explanatory
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defl ecti on between the el ongate nenbers 238 and 250 relative to the cable
222. The pneumatic cylinder 252 is affixed to the skid 210 at an end

opposi t e wheonasnzet or el ement 234. [0067] The pre-| oadiPag/usgemwam2200, as
shown in FIGURES 10 and 11 greatly enhances the ability to avoid springback
and to establish greater precision in the delivery of pipe and/or casing to
thedrilling rig It has been found, that i n experinental tests that 0.03

i nches, of teral. t n K t he cahl e assenbl i 4 and 216
' owdhdrent RhBope g in Medsitts P ol o0 BGARS Ct e HHet TRy P ad)

of | ogduRp P{;én%@d EQirh NGRSy f‘tm fisn ﬂll’é'ulu'e% irit OF (BY AivEniidie Tﬁ@?fe@&@ﬁ%n@&? to
achieve th maxi mum accur a oms the present invention to stab casing
Wi t hi sheuld by tflinaited hf;ctlhef(dlcﬁwaglclalms'l'dmdsthdleidgabetqud)smlemﬂts.t he cabl e assenblies
214 and 216 increases the stiffness of the pipe handling apparatus of the
present invention by a factor of 300. The load is shifted directly fromthe
arm 204 toward the stop and the anchoring on the skid 210 instead of
directly on the arm [0068] FIGURE 12 shows the supporting structure 202 in
its generally horizontal orientation upon the skid 210. In this position,
the gripper assenblies associated with the arm 204 are in position to
receive a pipe or casing therein. It can be seen that the |ink nmenbers 218
and 260 are in a position away fromthe respective stops. The |ink nenbers
218 and 260 will rotate about the pivot point 224 during the novenent of
the arm 204 and during the novenent of the supporting structure 202. The
respective cable assenblies 214 and 216 will generally drape along the
outside of the supporting structure 202. [0069] FI GURE 13 shows the
nmovenent of the supporting structure 202 fromthe position adjacent to the
skid to the vertical position. As can be seen, the arm204 is pivoting with
respect to |lever assenbly 262. The link nenber 2 18 is pivotable and

rot atabl e about the pivot point 224 during this novenent. It can be seen
that the arm 204 will nove upwardly between the respective cable assenblies
214 and 216. Eventually, the arm 204 will assunme a generally horizontal
orientation when it is necessary to position the pipe and/or casing into a
desired position. This causes the |ink nmenber 218 to contact the stop 220.
As a result, the tensioning of the arm 204 can begin. [0070] Inportantly,

t he enhanced accuracy and the ability to avoid deflection of the arm 204
during the installation and rel ease of the pipe and/or casing enhances the
ability to present invention to
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deliver casing to the drilling rig. Since the casing nust be delivered with
extrenme accuracy, the avoidance of deflection, as caused by the present

i nvent i onwownidosad’®ow t he maxi mum anmount of defl ecti on tPoThES2009064290 0. 07

i nches. When the weight of the pipe and/or casing is rel eased, any

defl ection is absorbed by the stop 220 and by an anchor, such as the skid

210. The arm 204 will be maintained in a generally fixed position at this
time, rather than springing back. [ The foregoing disclosure and
description of the invention is ill i ve and expl anat or yt her eof .

Vari oysg.ghanges in the details of the illustrated construction can be nmade

within the scope of the appended clains wthout departing fromthe true
spirit of tlha pipveatdliag appangtup(ld3 éntmovivgapiper(1$itoulddiliofdor chmptisinit ed by
the followng clainms and their | egal equivalents.CLAIMS | claim 1. A pipe
handl i ng appar attdsPRAone pEctsyi®g a pipe (18) to a drill floor conprising:

a supporting str r e\ e : | fr i i
structure (16), ag galhg (gér‘)méx%%l @%@ég& %F%@g @%héll res(tl wgg%?taﬂgzyﬁﬁéﬁdfb?%m
t he drbetwechladkt Rtdiod 2S¢ Grdech Mesirilll fvdr an@h séddad @biilibn ble@@hc drdndodr; and

stiffening means (21 1) cooperative with said arm (24) when said arm (24)
and sai d suppor taisHifesing ey @1 { 1®pperrbva Witk sdid ameCdnhwhposild ton(24g andpald

stiffening.means (2 for applyi a.resistance.to said 24). in said
cecond giith Sicus o B Bt iboRis oL E) ATy mEfhCo] Mol by 4
seconq¢§Q§kk&@§ﬁ@§hﬂg&2@n@ﬁgsg%ngﬁgyﬁbnof sai d supporting structure (16)
and said arm (24), said arm (24) having an extendable |l ength. 3. The pipe
handl i ng appdhatpys HahdngHpp@tagisral @), of $daich Bsand (s2ebndpoviiing bbieg weemd sfdiadef i r st

and second positions within a single degree of freedom said pporting
str uct"g P‘@g CHROrRg ﬁﬁwalr%l'cﬁr% ¢ yad armp VW Iy %‘5 E%V%%W%%Eﬂslw ce.

4. The pi pezh 1 nar. i J 1 J 11)

bei ng coopar Ak bEC i RELALNSL 00 Rl K et AnS{ink LG O AEARE

st r uctsecomd(pbbitions aiittlinsa kihgenlepgerddrsdqi 1sald sdpportigpiyictuge @6V deinghl ®om

resistance to said arm(24) as said arm(24) noves fromsaid first position

to saipivaidboReupesioangmded ing siifideabl e resi stance being greatest when said

arm (24) 1 4. Sgl lga%%ﬁﬁ?g%%%al% Ri(th)QPc1atm 178% RIrRGiRANALL A9 1 APRA BLESa6&D) o
with an end of said arm (24) opposite said supporting structure (16), said stiffening means (211) for

applying a variable resistance to said arm (24) as said arm (24) moves from said first position to said
second position, said variable resistance being greatest when said arm (24) is in said second position.
5. The pipe handling apparatus (10) of Claim 1, further comprising:
a gripper means (26) affixed to an end of said arm (24) opposite said supporting
structure (16), said gripper means (26) for receiving the pipe (18) therein, said gripper means (26)
for supporting the pipe (18) in a vertical orientation when said supporting structure (16) and said
arm (24) are in said second position.
6. The pipe handling apparatus (10) of Claim 5, said gripping means for grasping a
horizontally oriented pipe (18) when said arm (24) and said supporting structure (16) are in said first

position, said arm (24) having a fixed length.
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a gripper neans (26) affixed to an end of said arm (24) opposite said
supporting structure (16), said gripper neans (26) for receiving the pipe
(18) therwOrp108mizyogri pper nmeans (26) for supporting thecpiysecodooe22e0 n a
vertical orientation when said supporting structure (16) and said arm (24)
are in said second position. 6. The pipe handling apparatus (10) of C aim
5, said gripping neans for grasping a horizontally oriented pipe (18) when

id 4 d ig. ti t t .16 i idfirst.
oot o (e B oy R Rt o b b b By o
appar g Hﬁné Hridfar&d édiﬂ‘gﬁ §h&n$ k'jsg%ﬁlg'&gnéé&é&% WER abrhQ24NQ¥h NG B ning
interior area, said gri p8$ neans (26) Dbeing connected to said arm (24)

such t(h&tmdes throyweh saild3)pemintersortahraais gold Seppobridpestructureflio pandonabarag 24 andve
supporting structure (16) and said arm (24) nove fromsaid first position
to sailtPns&ud et pesiion nsaidgsecapbpesiid- handl i ng apparatus (10) of Caim1,

said stiffeni | SIAAG: i S I L4).
having. one eni BRI iR 8 P aald iR EeRSEAT bty
mount ed, sai d fiarSist cad assREHBMI W) GxtieRBnBEnlirMmeanel & ¢ed afm (b aidnad 24) ;
and a second cabl e assenbly (216) havigg one end interconnected to the arm

(24) @ndosls cop puedly mounigd fspiddusteable asrerdly extand ingdeommencsadd o thessetddyand
tendi ng f ite sj t he. 24). 9. The pipe h i

apparat e (10) dreaBiabl gy &1 oLV S et nt R R e R DEL R e

conpr ioﬂjé’@fe cad lrixeHly TRARELd, 6ad 8dconl ¥b1ahly &Rt LrrSRIad BpMRitc2te ordncabl e

(222) aifixed to said |ink nmenber at one end thereotf; a spring pod (228)
af f i xednt(®4)an opposite end of said cable; and a nenber having one end

connected to gsaid spring pod and o] ite end fixedly nounted. 10. The
pi pe handl i%gﬁﬁdﬁﬁ? E@Wﬂm(gmapa&w%f&) e lam P iohgaish é@t @BthsPridngiblea
Conn99£§%ﬂ§ﬂ§aﬁﬁéﬂ§ 4) affixed to said opposite end of said cable and to
said one end o al ' nmenber; and

a link member (218) pivotally mounted to said arm (24);

a cable (222) affixed to said link member at one end thereof;

a spring pod (228) affixed to an opposite end of said cable; and

a member having one end connected to said spring pod and an opposite end fixedly
mounted.

10. The pipe handling apparatus (10) of Claim 9, said spring pipe comprising:

a connector element (234) affixed to said opposite end of said cable and to said one
end of said member; and

aresilient means (236) interconnected to said connector element, said resilient means
for urging said connector element in a direction away from alignment of said member with said

cable.
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a resilient neans (236) interconnected to said connector elenent, said
resilient nmeans for urging said connector elenent in a direction away from
al i gnnentwof2omaiste7oenber with said cable.11. A pi pe han#Cirnsg2@ppez2at us (10)

for moving a pipe (18) to a drill floor conprising: a supporting structure
(16); an arm (24) extending fromsaid supporting structure (16), said arm
(24) being novabl e between a first position away fromthe drill floor and a

second position.over the drill floor; and a stiffening. ans (21 .1
oo ar ar Pvd s Sl aitiys (2ot it wpe sl T A LT CobBBsiTeng
structure (16) gry Pf’)d}ﬁﬁggtgu&ﬁg@ -position, said stiffening nmeans (21 1)

for applying a variable resistance to said arm (24) and said supporting

structure (16) as sai @4%apeoading Megprs tshidctupperting Gjruetnck Elai),dsaad ami 224) bobnge
fromsaid first posjtion to said second Eosi tion, said variable resjistance
bei ng P ahledstvern g positign Avpppm;the diyl Haprand aseqpad petition ayer thexdrilifieoryi pe
handl iaﬂ@ apparatus (10) of Caim1l, said supporting structure (16) and
said arm (24) noving between said first position to said second position

wi thin a singl ea@ﬁﬁéﬁﬁgiﬁeaﬁi(@@dﬁdﬁoF&@ﬁ% WP RO hin @43 whie §id &l 08) altiaty a
boom pivotally nmounted to an underlying surface., 13. The pi pe handling
appar atpperingytrsturel(d6)nare 2 sajdisecond estiani said st lanpesmmicpse2il br foaepplyingai d
arm (24). vi ng t hrou sajgd.open.interior as sai oom.and said arm (24
move. ABe kit Ll e S8 it Mot Sleohie it (e B ibrd i M ube
handl i ng) -ARRAH &tk §24) ke Blonfdadtl MsldositRAltd sA8CQRHd POSHidH, 9 d P& RBis@RAe: Of

travel of said supporting structure (16) and said arm (24), said arm (24)
havi ngemg groateshdhbh eaifl emgi2) id . saithecpidososhmnd| i ng apparatus (10) of Caim

L S0 S SIS TR ) B SRRl s B0 2
ondt oT808 BOTAL 5 QPBA 5, LTt AT,
opposishid sappatting pp@itire 106)Deinget booen Hilohlly saiudtedrio ppanderBanssut@6y. f or
receiving a13p"lfl?ee pi%)g- 18121n(flirr]12 raSLaQétug ?ll 031 0? rCila%%elrL sr?t?c? 1I?)(S)on(l %gx)finfg ?erl open interior area,
said arm (24) moving through said open interior as said boom and said arm (24) move from said first
position and said second position.
14. The pipe handling apparatus (10) of Claim 11, said second position being an end of travel
of said supporting structure (16) and said arm (24), said arm (24) having an extendable length.
15. The pipe handling apparatus (10) of Claim 11, said stiffening means (211) being
cooperative with an end of said arm (24) opposite said supporting structure (16), said arm (24)
having a fixed length.
16. The pipe handling apparatus (10) of Claim 11, further comprising:

a gripper means (26) affixed to an end of said arm (24) opposite said supporting
structure (16), said gripper means (26) for receiving a pipe (18) therein, said gripper means (26) for
supporting the pipe (18) in a vertical orientation when said supporting structure (16) and said arm
(24) are in said second position.

17. The pipe handling apparatus (10) of Claim 16, said gripping means for grasping a
horizontally oriented pipe (18) when said arm (24) and said supporting structure (16) are in said first

position.
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supporting the pipe (18) in a vertical orientation when said supporting
structure (16) and said arm (24) are in said second position. 17. The pipe
handl i ng wipparsaswy9(10) of C aim 16, said grippi ng nean®Crars2gwaspeng a
horizontally oriented pipe (18) when said arm (24) and said supporting
structure (16) are in said first position.18. The pipe handling apparatus
(10) of daim1l, said stiffening neans (21 1) corrprisi ng: a fi rst cabl e

ond 11 xodl y SR e eyREcprr gy AP Loy e R P Srveb e o
the arm (24); angi & s8¢ Q&gm‘ﬁggh F@%ﬁ%ﬁg@hé’ erldebRicchaMd g a2 aHd anoep osite

i nterconnected to saird arm ( opposite end fi xedI y nount sai d
secon@nd dilibdly assmrddl yaid kit ngbla gssfalmbm aitendposorh @ns kide obthesamnd24), and 24) 19.
The pi pe handling apparatus (10) of Claim 18, each of said first and second

cabl e assenbl i e S6eMsrGaBlermgsenbly (H10) havine png g@al}ﬁeﬁwa@%?d 1 ssstaedH 84 he
L R

havi ngriane4)end connected to said spring pod and an opp05|te end fixedly
nount ed. 20 The pipe handling apparatus (10) of Caim19, said spring pod
conpri si ng:19a Themiechandling appmatug 3HH) ol RImdS, eechsef sidfppont scemd eblsaj d
cabl e and io said.one end of said nenber; and a resilient neans (236)

i nt er COARLFEEPTRIYM d connector el ement. said resilient neans for ur gi ng

connector el emi‘@tllﬂk%@ngérr(gpg)l&V%tﬁwoﬁﬁtgdnoathb gpens); of said nenber with
said cable. a cable (222) affixed to said link member at one end thereof;

a spring pod (228) affixed to an opposite end of said cable; and

a member having one end connected to said spring pod and an opposite end fixedly

mounted.

20. The pipe handling apparatus (10) of Claim 19, said spring pod comprising:
a connector element (234) affixed to said opposite end of said cable and to said one
end of said member; and
aresilient means (236) interconnected to said connector element, said resilient means

for urging connector element in a direction away from alignment of said member with said cable.
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