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and in particular, to linear pipe recovery/lay tensioners for pulling a
portion of pipeline fromthe oceggabtgRdERONOVeEr ed on an of fshore | ay-barge
and for laying pipeline froman offshore | ay-barge and onto the ocean fl oor.
2. Desqri pt ig%id%h.ﬁie&mon Li near pipe tensioners are generally known in the
art. These vices are generally installed on a ship or lay barge to
facilitate yi.ng qr retrievjing pipe, such as pipelines and ot her pipe
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on the pipe while the pipes are being lowered into, or retrieved from the sea
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consi st of an upper and a |l ower track, each supported in a frame assenbly.
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forces on the tracks holding the pipe. The tracks are driven by hydraulic
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vertically Tor handling of variouS sizes of pipe. An electronics package
conpri si ng i)e(s:ont r.(g)l € ntsol e and PLC operates the el ectronic conponents
necessaty for %'}%?é}ﬁdglération. Pressure to track drive notors is controlled

to maintain_pipe tension within selected limts.
LE)neFe)lr ptipe tensioners are generally known in the art. These devices are generally

installed on a ship or lay barge to facilitate laying or retrieving pipe, such as pipelines and other
pipe segments. Linear pipe tensioners are designed to maintain a constant tension on the pipe
while the pipes are being lowered into, or retrieved from, the sea during offshore pipe laying
operations.

Broadly, linear pipe tensioners consist of an upper and a lower track, each supported in a
frame assembly. Pneumatically actuated squeeze bags within the track loops apply squeeze
forces on the tracks holding the pipe. The tracks are driven by hydraulic motors through cage-
mounted gear reducers. The upper track can be adjustable vertically for handling of various sizes
of pipe. An electronics package comprising a control console and PLC operates the electronic
components necessary for system operation. Pressure to track drive motors is controlled to
maintain pipe tension within selected limits.

Two or more linear pipe tensioners can be arranged in series to provide the desired or
necessary tension in the pipeline for laying or retrieving the pipeline.

In operation, generally, when an operator sets a tension value and starts the linear pipe

tensioner, stepper motors mounted on the hydraulic pumps are rotated under command from the



Two or nore |linear pipe tensioners can be arranged in series to provide the
desired or necessary tension in the pipeline for laying or retrieving the

pi pel i ne. I n operation, generally, when an operator sets a tension val ue
and starts the linear pipe tensioner, stepper notors nmounted on the hydraulic
punps @[RirbAt aloffoll m CGF@E?GQ Ctofa'hgm 1B$}%ase§ |tﬁé: thRfﬁ‘leC of ﬂg&&ﬁiic IR & Heeat er
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SUMMARY OF INVENTION

The linear pipe tensioners disclosed herein facilitate one or both of recovery of pipe
segments from their locations of installation, and installation of the pipe segments in their
locations of installation. In certain embodiments, the linear pipe tensioner comprise upper and
lower frames, the upper frame having an upper track and the lower frame having a lower track.
The upper and lower frames are pivotally connected to each other to facilitate movement of the
upper frame and, thus, the upper track, between a closed position and a plurality of opened
positions. Movement of the upper frame facilitates placement of a pipe segment between the
upper and lower tracks.

In other certain embodiments of the linear pipe tensioners, the upper and lower frames

are not required to be pivotally connected, although the upper and lower frames can be pivotally



In other certain enbodiments of the |linear pipe tensioners, the upper and

| ower franes are not required to be pivotally connected, although the upper
and | ower frames can be pivotally connected. In these enbodi nents, one or
both of the upper or lower tracks are operatively associated with one or nDre
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althou% e or re of t ese features can be |ncluded In these enbodlnents,
one or ‘@P?ﬁ%ﬁﬂ@wﬁéﬁg s operatively associated with either the upper or

| ower tracks One or nore of these gripping pads conprise a conpliant nenber
havi ng a sl & sahaethgr gmbppimegtsnedntbe dingdrpips tearsigherii the tupperf andslowst Gemssiete t hat
conpression of the conpliant nenber causes at |east a portion of the gripping
nmenber nbordyeired podecitatally comnestedtand! the sumedsri mgre ¢ylindgrsi yrpinoy requitedrioeiegages a
pi pe segment to facilitate linear novenent of the pipe segment through the
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substantially the sane rate or at different rates. In these enbodinents, the
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engages a pipe segment to facilitate linear movement of the pipe segment through the linear pipe
tensioners.

In additional embodiments, which may or may not include one or more of the features
discussed above, two drive assemblies move the tracks which, in turn, linearly move a pipe
segment through the linear pipe tensioners. The two drive assemblies are operatively associated
with a motor or pump and a valve. The valve facilitates placing the drive assemblies in either
series or parallel such that the two drive assemblies can rotate at substantially the same rate or at

different rates. In these embodiments, the structural components identified above in this

Summary can also be part of the linear pipe tensioners, although they are not required.

BRIEF DESCRIPTION OF DRAWINGS
FIG. 1 is a side view of one specific embodiment of a linear pipe tensioner disclosed

herein.



herein. FIG 2Ais a front view of the |inear pipe tensioner shown in FIG 1.
FIG 2B is a front view of the linear pipe tensioner showmn in FIG 2A show ng
the top track pivoted to an open position for receiving a segnent of pipe.
FIG 3 is a partial cross-sectional side view of a roller assenbly of the

l'i near pi pe FIGNSA WefrostResW of thefiinGar pipe feh§fond shéwa iPRIGRect i ve view of the
roller assenbly of FIG 3. FIG 5 is a perspective view of a gripping pad of

the linear %@?2@%@&9&@\&&)@8%& [hek? ﬁpe tensioner shown in FIG. 2A showing the top

track pivoted to an open position for receiving a segment of pipe.

FIG. 3 is a partial cross-sectional side view of a roller assembly of the linear pipe
tensioner shown in FIG. 1.

FIG. 4 is a perspective view of the roller assembly of FIG. 3.

FIG. 5 is a perspective view of a gripping pad of the linear pipe tensioner shown in FIG.

FIG. 6 is a longitudinal side view of the gripping pad of FIG. 5.

FIG. 7 is a lateral side view of the gripping pad of FIG. 5.

FIG. 8 is a perspective view of the gripping member plate of the gripping pad of FIG. 5.

FIG. 9 is a top view of the gripping member plate of FIG. 8.

FIG. 10 is a partial cross-sectional view of the gripping member plate of FIG. § taken
along line 10-10 shown in FIG. 9.

FIG. 11 is a schematic of one specific drive motor flow control system for actuating the
drive assemblies of the various linear pipe tensioners disclosed herein.

FIG. 12 is a schematic of another specific drive motor flow control system for actuating
the drive assemblies of the various linear pipe tensioners disclosed herein.

While the invention will be described in connection with the preferred embodiments, it
will be understood that it is not intended to limit the invention to that embodiment. On the
contrary, it is intended to cover all alternatives, modifications, and equivalents, as may be

included within the spirit and scope of the invention as defined by the appended claims.



FIG 6 is a longitudinal side view of the gripping pad of FIG 5. FIG 7 is a
| ateral side view of the gripping pad of FIG 5. FIG 8 is a perspective view
of the gripping nenber plate of the gripping pad of FIG 5. FIG 9 is a top

view of the gripping nenber plate of FIG 8. FIG 10 is a parti al
cross-sectional view oi)pijgm PESTRITETRN 0¥ BVeENTIONG 8 taken along line
10-10 shown in FIG 9. FIG 11 is a schematic of one specific drive
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inserted through brackets 17, and cylinder 18. Pivot assembly 15 permits the movement of
upper track assembly 20 along the trajectory of the arrow shown in FIG. 2B to facilitate
insertion of a pipe segment (not shown) within space 30 between upper track assembly 20 and
lower track assembly 40.
Although frame 12 is shown as having upper and lower frame members 13, 14 pivotally
connected by pivot assembly 15, it is to be understood that frame 12 is not required to have
these components. To the contrary, frame 12 may be a structure that is not capable of being
opened to facilitate insertion of a pipe segment.
Upper track assembly 20 is operatively associated with upper frame member 13 by front
axle 21 and back axle 22 which are rotatable by drive assembly 23 being operatively associated
with upper track 24. As shown in the embodiment of FIGS. 1-10, drive assembly 23 is directly
connected to front axle 21. Upper track 24 is disposed on a plurality of suspension assemblies
60, front axle 21, and back axle 22. Discussed in greater detail below, track includes a plurality
of gripping pads 75 for engaging a pipe segment to facilitate pulling the pipe segment through
linear pipe tensioner 10 in a linear direction.
Lower track assembly 40 is operatively associated with lower frame member 14 by front

axle 41 and back axle 42 which are rotatable by drive assembly 43 being operatively associated

with lower track 44. As shown in the embodiment of FIGS. 1-10, drive assembly 43 is directly



DETAI LED DESCRI PTI ON OF | NVENTI ON Referring now to FIGS. 1-10, in one
speci fic enbodi nent |inear pipe tensioner 10 includes frame 12. In this
particul ar enbodi nent, frame 12 conprises upper frane nenber 13 and | ower
frame nenber 14 rotatably connected to each other by pivot assenbly 15. As

shown ichnrekcfed-to fron2dxle aNd [2Rer Hlaviohi4 %&@[?(6&‘:&’ oR2 FIMAREY SEfispaMRioRiRgmbIREber s
conprising pins 16 inserted through brackets 17, and cyI i nder 18. Pivot

assembloy 48, BRr 5, BECIRVEIED 0, MRASTLETRCE ARSRIRIN 39 al ong the
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frame menbers 13, 14 gl votal |y connected by pivot assenbly 15, it is to be
under sdispasedhwithinrazess 38.25uch asdty pulljug ithedpipe seementtlinegdy dbopeherses30 Toby he
contrary, frame 12 may be a structure that is not capable of being opened to
faci | i patoing uppert traek adfensblp2peao siegopntd position shdppein FIGAB, alsspesing yhe2fipe s
operatively associated with upper frame nenber 13 by front axle 21 and back
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wi th upper track 24. shown in the enbodi nent "of FIGS. drive assenbly
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Di scussed in greater ge bel ow, trac ncl u k |ty prng pads
75 for 2ERYHH FRISREPTsES égg#e AR e e o aﬁgeharﬁgg 1 ¢ hr ough
| i near pipe tensioner 10 in a |inear direction. Lomer track assenbly 40
i s opedaingy éhey pipssegingntets pulted linpady throagh asearBercansingyhd pipet segrieat 1 band back
axle 42 which are rotatable by drive assenbly 43 bei ng operatively associ at ed
W th | esyaovedriaak itd4nstaledosition ithits Reoedrbd gosivor. Ak nfehEonedlabble, tHe insallad senbl y
43 is directly

position can be on the ocean floor or within an earthen formation and the recovered position can

be on a lay-barge or other ocean-going vessel or on a terrestrial location such as a truck or on

the ground of a worksite.

In one particular embodiment, drive assembly 23 and drive assembly 43 are operatively
associated with a drive motor flow control system. The drive motor flow control system permits
synchronization of rotation of front axles 21, 41. The simultaneous action of drive assemblies
23, 43 prevent one track moving faster than the other track which, in turn, prevents slippage of
gripping pads 75. By preventing slippage of gripping pads 75, wear on gripping pads 75 and
other components of linear pipe tensioner 10 are reduced. In one such embodiment, a hydraulic
power unit supplies fluid to a set of rotary flow dividers or gear pumps that are coupled together
by a common shaft. One rotary flow divider/gear pump feeds fluid to drive assembly 23, and

the other rotary flow divider/gear pump feeds fluid to drive assembly 43. Coupling both rotary

flow divider/gear pumps together causes rotation of both flow divider/gear pumps at the same



connected to front axle 41. Lower track 44 is disposed on a plurality of
suspensi on assenblies 60, front axle 41, and back axle 42 and includes a
plurality of gripping pads 75. Broadly, in operation of |inear pipe
tensi oner 10, a segnent of pipe (not shown) is disposed within area 30, such

as by patk! 1A0a t&RItPIHRSafROMRIhe lf TRAT |sYddNERHAD d@ive asstthtMes DY, B3 \{)_%\jidﬂﬁﬁupp?r
track assenbly 20 to the opened position shown in FIG 2B, disposing the pipe
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gri ppi ng pads engage the pipe ségnent above an él'ow the pi pe segment.
Drive assenblies 23, 43, are. activated causing tracks 24, 44 and npve around
front afdeB%Ed aiﬁe%*}m?l?fa Gyitation when fiyig léé’uag?ﬁigr} ﬂ%ﬁn%ppﬁ?lﬁ%ﬂg%%waﬁgrqugﬁpm | ed
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installed position can be on the ocean floor or within an earthen formation
and t hdlomedioider/g¢hr pasips.i on can be on a | ay-barge or other ocean-going vesse
or on a terrestrial location such as a truck or on the ground of a worksite.
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ot her conponents of |inear pipe tensioner 10 are reduced. In one such
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di viders or gear punps that are coupled together by a conmmon shaft. One rotary
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flow divider/gear punp feeds fluid to drive assenbly 43. Coupling both rotary
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drive ass liges. 23, 43 .proyidi i mul £ anegusc.act. o f . drive a nbl.i es 23,
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of cavitation en fluid is punped in the opposite direction throuygh the
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between the two rotary flow divider/gear punps. I n anot her particular
enbodi mpper,drive assemidy 23t and the lavivse dsivh essemiblys4dshdwG®, FIGL-112 For hganapleatée not or
flow control systemincludes a transfer val ve di sposed between the hydraulic
power 4Riid canhl i fisHiplBe hesrafili¢ipehvéramithBrough Sieytrdnsfivvaive, 1@ eirivg assenbyRE .to The
transfer valve permts the flow of fluid to the rotary flow divider/gear punps
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hydr aul, i wer unit. through the transfer.valyve, to one.of drive.assenplies
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valve to the hydraulic power unit, as . illustrated by the clockw se and
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23, and the | ower drive assenbly 43 shown in FIG 11. For exanple, the fluid
can f | ¢elokvaise trhEIthyld),canidite throhyeiraulisi goweln moitg hThuse ther ‘sagésd madzl fuagtians adr i ve
assenbly 23, to drive assenbly 43, back through the transfer valve
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the fluid can flow fromthe hydraulic power unit through the transfer val ve,
to dri . , to drive assenbly 23, back through the transfer valve
(cIock&??gaﬁn %%?ﬂﬁl), and to the hydraulic power unit. Thus, the "series"
node functi as, di scugsed abpuwe tq provide s roni zatd o f rotation of
front axl es%g%n alfcegﬁghﬁgs P&Eﬁﬁﬁxg“ﬁﬁfyeﬁr %lbo(’ﬂ}’el‘i//pg(gefgtt%‘%r{k‘@ fows f?W}et “pl aced
in the "parallel” npde, as shown in FIG 12, the fluid flows fromthe
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si mul t aneousl y



before being transported back through the transfer valve to the hydraulic
power unit. Thus, the "parallel"” node allows the two drive assenblies 23, 43
to operate independently of each other to provide rapid response and speed
fromboth drive assenblies 23, 43 when demanded such as during pipe |ay

oper at ibefége being transportt@bhd thadughIHé trekbf0 PR REO hydiBull r|u%ﬁt TRdanand the
'series" node, the transfer vaI ve Is operatively associated with an
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t herein. aulic c Irnders 61 have draulrc d osed
ther oi 10 PSR T Oﬁr@ndssper@{wamt R day Pﬁ%ﬁ‘@P@ S% ééﬁﬁrw@ é%rfsue Fber 70
and | ower chanber 71 divided by divider 72. Divider 72 is in sliding
engagenuring pipetiajt onsrationer wal | surfaces of upper and |ower chanbers 70, 71.
Aperture 73 is in fluid communication with | ower chanber 71. As shown in FIG
3, apertureToXaciditath swinsteng betwiele tHedtpataileDT mbye amdithieCserydsi’ mikeie, fhik. trdnksfers t o be
understood that aperture 73 is not required to be disposed in the bottom of

hydr aul/hKe ¢ybperiiRiclyokso BN Geth @ eleRiraRies e73 is a hose (not shown) that
pl aces aperture 73 "and, thus, |ower cha in fluid conmmunication with a
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Thus, | ower c ers 71 f nctr n as, a cilit vemrent of
hydraurlﬁ‘émg.hgw 1§ PIsian vt AISRYSS Adnsria §§r4m T Cefpders glahavpeéry BuliG B oo 60
al so conprise swivel nenbers 63 to facilitate rotational novenent of piston
62, rolhewn)disposedythesan. pigshawn yn Ennbdydeautio caindeppel cemprrissiunpes elamtge f or
pivotal novenent of roller carriages 64 and, thus, rollers 66. Roller

carri agosn@4owerechambet 2l dividedrnediviidr UD. @H@iﬁeﬂ'ﬂlf‘o‘rin%ﬂldhlga@gbgénmlt wath thavi ng
slots 68 for receiving pins 69 that are secured to roller carriages 64.
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and down m)verrent of lers 66, sw vel nbers provr de rotational novenent

of roll e I [(ria 64ad ngi t
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arrange prordes tracks 24, 44 to b corrplrant adj ust bIea t he pipe
segrrentcy dee 0 yt irdY ks uflﬁrreaaqlﬁhar ﬁefawr?ﬁ%)e peedigiero bg digosd %E?tﬁrgr f or

any chan%es in shape or outer dianeter size of the E pe segnment caused by such
i tens &fhypdadin cylinder @gi Cerinegicdin dperarotiets,a hoat (et shoyemit thgtarlades aperbtre The pi pe
segnent, and the like as those portions of the pipe segnment pass through
| i near apd [Bud, ¢sérash@mbdO71, in fluid communication with a reservoir (not shown). Each hose
can be connected to a separate reservoir. Alternatively, the hoses can be connected to a
manifold on the reservoir. Thus, lower chambers 71 function as accumulators to facilitate
movement of hydraulic piston 62 within hydraulic cylinder 61.
Roller assemblies 60 also comprise swivel members 63 to facilitate rotational movement
of piston 62, roller carriage 64 pivotally connected to an upper end of piston 62 for pivotal
movement of roller carriages 64 and, thus, rollers 66. Roller carriages 64 are pivotally

connected to each other such as by bar 67 having slots 68 for receiving pins 69 that are secured

to roller carriages 64.



Referring now to FIGS. 5-10, in one enbodi nent of gripping pads 75, gripping

pad 75 conprises gripping nmenber plate 80, top plate 90, and conpliant nenber
92. Gipping nmenber plate 80 conprises bottom surface 81, top surface 82 (best
shown in FIGS. 8-10), two |longitudinal side surfaces 83, and two |ateral side
surfaces 84]p ke hﬁ&gﬁﬂ’l&ﬁﬁbm iPFIGE.CR4, BylinckRrs & PRn®|pat6hs962 bRskdides anlroul der

91 running the length of one of the two Iongitudinal side surfaces of top

plate ggwhqns@e%énr bRt %%oﬁh Iﬁémggarg B?. tg\{ﬂ@gotZt‘?on%p nrovaxgréf;% mné% @é the

desire necessary orientation e gr en gagr ng the

pi pe s so_t hat i pe secty qn_can b Ied t | i near e

Pehei ot ralr SGules af avs B 3oF e Ionanl pBpting peralls @9 PSSR AR or
receivi&g1gr|pp|ng menbers, such as gripping nenbers 100 discussed in greater
det ai | relisr giarriages 64. DlBeretnsel WBis arangement Biovidge drasks 2épipitaths gonpliant orpl i ant
menber 92. Conpl aint nmenber 92 can be bonded or nolded to the upper surface of
t op pl atjmstable aCtdipe segnreantisearl9 2nees threudolinead pipa ttensfonan0 sedsaviadjust foat , when
pl aced under |oad, can conpress and, when the load is removed, return toward

its oriagy 'Eﬂlmgé@rlﬁ'ﬁuﬁ@bf @Rter Immﬁaer 2 tofGHé @ﬁpeegeg%nmaﬁsed%ﬁm&ai Mmemgber 92
is formed out” of a resilient, elastonmeric or ‘polyneric material of a

commrer y y I n t occur
COMTS Sk NG Uy bl RSO AT B S SRRl 5 0BG 0
conpl ai nt nenberﬂ?é@rs in the range fh?nrabout 60 to 100 Shore A and nore
parti c 1Ok pyrtiopg, PIRS s§BMepidrass Rrough lHse RIPHGBSARHLLO t he duroneter hardness
is about 85 Shore A. Conpl i ant nenber 92 conprises a bottom surface that
i s engaged WefaringaowppdlGSupflAca afe qmappdimenteolaippingrpags 7d ageprotg padvdS

| ongi tudi nal side surfaces 94, and two |ateral side surfaces 95. Conpl ai nt
menber cBptises| gdigEn® meenaer nplate 80, oo [Hatef 90, dar@c ednuplivght ghérpbérngR. meGhippiag 100
(discussed in greater detail belowwith respect to FIGS. 8-10). In the

embodi fRtbep bled BBcoripridd boRHPLIAN 8 MBHSERE B! (%@st'sﬁ&xerqlr??I@S oRYesteg, 98 to

pendt access to two of the fastener openrngs 110 (FIGS. 8-9) drsposed t hrough
top pl pl at f |I i ng pads
2,0 B nrrma LBy TR L O oL 280,
conpl i ant ne Iso es bevel orti 99 to facrlltate J.ppi ng

t he p.§ fudes Sflou(fﬁhsé rrlrnmjlgn “&gﬂFP gne of tee ‘@9 |1‘m:ﬁ“r’+6mﬁgﬁ'8 r plate

80 conprrses three |dent|cal gri pping nmenbers 100. Gip menbers 100
conpr i serfanes apperpland0 10 iacﬂaatle@&e@pmemobfm@pm@mdﬁén@ttl'aCE , 4 aitthe d8ed and a
hei ght 108. Upper end 101 includes chanfers 103 to provrde a point at upper
end 10br nédsssiporentatidih® Bipiticitd papsing ead M rhgafindtheSipSsetfon g6 itlppitgpipenber s
100 are rectangul ar-shaped and di sposed at non-right angles relative to both

the | oggiioHdapak pﬁﬁéd;tlﬁ‘&fkht IRat B ﬁ’fp% rtést?%f $0.0ro8 HlRPH 9158%@?@([63 Ringlof n?tﬁ’e

Length 104, w dth 106, and hei ght be any neasurenent desired

reCesS e, P B AL P B I A 3

i's such that rlp i ng nenbers 100 do not protrude out of slots 96 of conpliant
menber SEMERHERIGEIMhi ng pad 75 is not engaged with the

Disposed on an upper surface of top plate 90 is compliant member 92. Complaint
member 92 can be bonded or molded to the upper surface of top plate 90. Complaint member
92 can be formed out of any material that, when placed under load, can compress and, when the
load is removed, return toward its original configuration. In one particular embodiment,

complaint member 92 is formed out of a resilient, elastomeric or polymeric material of a



pi pe segnent. In one particul ar enbodi nent, gripping nenbers 100 are
rect angul ar-shaped having length 104 in the range from1.75 inches to 2.25
inches, width in the range from 0.60 inches to 0.85 inches, and height 108 in
the range from 2.5 inches to 2.75 inches. In specific enbodi ments, upper ends
101 of cgmimepdially BR4BIeStyp®nAonillowitRéAid HBA tebediursd ab oBurtif boarl Welat e
protecting upper ends 101 from bei ng damaged, prior to gripping pad 75
engagi ose
e BraBlyPhe SRATRAL: A SOBPH:ARGL th BofiBlafi nfHRE 08364 1ho 50

upper ends 101 of gripping ne . I'n“certai ese e me t he

hei ght .of slo 6 be .approximately 1Q- 15% | r i,n.length as conpared
Lo hei dimem Rl B LOTPShioPS Rl PBr e o Bifdo S08ere A" dn BRE e aGE Rt bm 2. 5
inches to 2.75 inches, slots 96 have a height in the range from2.75 inches to
3. 1625 thedusemeter hardnesads hont $oReere dbove, gri ppi ng nenber plate 80 and top

pl ate 90 include a nunber of fastener holes 110 for receiving fasteners (not
shown) to sé&oumpdiahiopempbet3® Ginprisega beym gunfEetieat iptrphgeBRithtic dppesaciace

gri ppi ng menber plate 80 to tracks 24, 44. Al t hough gri ppi ng nenber

plate @@ t(%ﬁplﬁfé%] téSsutfét 09, W RAgiteBALl iR subfabPd) AndRWH @4tSrall Gle sinffade§ t O be
understood that the nunmber of gripping nenbers 100 and the shapes, and sizes

of 91581 REENE ARG, U2 e SAULE iyl Qoeod AL Ghe gFophGRRKL T07, 2"
oLher SEhER BN d0so n SCLLOT e ber of gpLeLno,rpers 100

engagenent with the pipe segnent disposed within area 30 of |inear pipe

t ensi onér comphanbrnembangz alsoaneglndes gogeas i AY torpameit aages tealyvaoel dic Spdensd on

gri ppi ng nmenber plate 80. Alternatively, one or nore of the gripping nenbers
100 cawpéengyll1hdFiGsal 8-9) dispped thrdughatopgplat el tng gribpingdsihtei membémB0 tto p(s) of
each gripping nenber 100 can conprise angled spikes or other configurations

and. calfydRafeQtlRiheOttipefily AudisABNARLIDY, . o h H%Bo&%;eﬁﬁﬂmvﬁﬁn ties grltd)er

facilitate gripping the pipe segnent. roadly, 1 n one specifi

enmbodi f B { L. r.0i L. Qaer.Se. . erein,
o bt pe abgEice 37 STARERY R b Hod Wy iR HRLHG: bEREh WLRENES: BAGRRY TG " he
upper track froma ¢l osed position to an opened position. Upon being disposed
betmeeﬂ“%ﬂ@ﬁéﬁ$g$“ﬁﬁd | ower tracks, the drive assenblies are actuated either
in parallel node or series node as discussed above. In so doing, the pipe
segnent, whiRekeraag now 0 d86Ses-18k Pipping oiembsr fdater §9gcempiigss| thrre, idestisaby ed
linearly through the linear pipe tensioner to either recover pipeline fromthe
ocean @fipping lndemigrp €00.n Grippirdghtembaan 00| conipris®udi upperagmer il anowér @rlr 102, n of
the linear pipe tensioners, one or nore roller assenblies operatively

associ gh@ i IHANWIAIR 106RAH alHeRdk IGS!dU? erlch8 10PYR1udes dRAm fePPMB, toRrdlle a @nd/ or
rotate to accommodate fluctuations in e outer diameter of the pipeline being

noved thr h.th jhea i tensjoner. ln.additi.on, L bpi ng. pad avi ng one
or  mor SORPEEAREEE lerAs SRR DI RPRG e BBl Bl RS8R R BnbRY

pi pel i such as due to ,the conpression of the complian er, to,
Faci | i 10 &rq r%&gum@?éﬁi.@ngfdl%méedpatp%qq-ﬂ@tt«'mg g}ﬁgBH% 9 iﬁaﬁgﬁﬁgdp%t%i oner .

axis and the lateral axis of gripping member plate 80.

Length 104, width 106, and height 108 may be any measurement desired or necessary to
facilitate gripping the pipe segment when gripping pad 75 engages the pipe segment. As shown
in FIG. 5, in this particular embodiment height 108 is such that gripping members 100 do not

protrude out of slots 96 of compliant member 92 when gripping pad 75 is not engaged with the

10



It is to be understood that the invention is not limted to the exact details

of construction, operation, exact materials, or enbodi nents shown and

descri bed, as nodifications and equivalents will be apparent to one skilled in
the art. For exanple, the gripping nenbers are not required to have sharpened

upper @ifiSsegheht. 8@ JleeYarfi®ia &rfbbdiree gfifsih@ Mmtrs $0GRRIrREngNaNEehdpBd t he
Figures. Instead, the gripping nenbers can be spi kes with or wthout sharpened

menbe !
upper %Q&iﬁg 1ot 14 B Qgraﬁglfﬁsﬁﬁg%ggﬁfmo BISERARL it BY A r(aﬁgetaﬁ&w&@ .

gripping o e pl pe SeEgne on, I scussed above, € gr'rpping

menbers 100 are_not required . to be identical in .shape qr__size and can_be as
fow as e 5t 053 Mitnel 0 it 1B 28 theiniss B, 2 B IR e B tscineress | BPRRIOT ¢ e
pi pe segnment. Further, the pivot assenbly is not required to include a

hydr aulemdodipentse aipperbendsi HYt efaaripring cramplers 0@ downateprotraddent sfisletsa86 4o bal |
joint, or other hinge assenbly. Mreover, the roller carriages can be

pi vot alfdgylitaerpreetdd tigpeoradab®i from bng dardayedc psootongippitapad g chgagirgnal pi n
connection shown in the Figures, such as ball joints and the |iKke.

Addi ti gfRlstymeRagh coblifit iiediber 99 el bohipedssiifiodSpbRWppe: Q118 100bE Bfip@thg t hr ee
or nore rolTers instead of the two rollefrs shown In the Figures. Further, the

gri ppi ﬂgalngat%gs-sl(@(i) q{l'}gxttaiﬁg)?'rtﬂée;ﬁ ,gmg&éi%r%g{sgﬁlglhgfgt%lpofislgfg@6pcla§tgg taﬁgr%xﬁna%liyqﬁi- ng

menber _ he co _ e can provi ~gripprng menbers
[0 bo. 15 DBEFT ISP Eby o ursEepS TR RS Bendb amBpTiaLs WETAPREIVIRTSTS —
CLAIMED I'S: 1. Alinear pipe tensioner conprising:
the range from 2.5 inches to 2.75 inches, slots 96 have a height in the range from 2.75 inches to
3.1625 inches.
As mentioned above, gripping member plate 80 and top plate 90 include a number of
fastener holes 110 for receiving fasteners (not shown) to secure top plate 90 to gripping member
plate 80 and to secure gripping member plate 80 to tracks 24, 44.
Although gripping member plate 80 is shown as having three identical gripping
members 100, it is to be understood that the number of gripping members 100 and the shapes,
and sizes of gripping member 100 is not required to be identical. To the contrary, each gripping
member 100 can be different in shape and size as compared to the other gripping members 100.
In addition, the number of gripping members 100 can be any number desired or necessary to
provide sufficient gripping engagement with the pipe segment disposed within area 30 of linear
pipe tensioner 10. For example, a single gripping member 100 may be disposed on gripping

member plate 80. Alternatively, one or more of the gripping members 100 can be cylindrically

shaped with a pointed tip. In addition, the tip(s) of each gripping member 100 can comprise

11



a frame having an upper frame nenber and a | ower frane nmenber, the upper frane
menber being pivotally secured to the | ower frame nenber, the upper frane
menber having a cl osed position and a plurality of opened positions; an
upper track assenbly having an upper track operatively associated with two

UpPer  gxs1es 1Sﬁitkg§ ot Bitet c%ﬁ@éiﬁatﬁﬁ% B! dn 1R OEMSL M §Fa thIQrdfelqé‘d HRRG a1, fdugiies Menber ;

a | ower Track assenbly having a |ower track operatively associatéd wth two

| ower axhes,,t I . track.assenbly bei secured to the | ower franme nenber
bel ow fﬁrlgld%p%)e{?ﬁkl?rgf‘é\@%e %réqqlrﬁ%ﬁlgpbnae%/ﬁ%%ﬁn et ween the upper track and the

| ower track;. and a pivot assenbly, the pivot assenhly being operatively
associ at ed ﬁr%ﬁl HB WSpPECIF £HbOTERTE rof ARIORFRIANOWERE fheaHRcapmseleniifBeei n t he
pi vot assenbly pivots the upper frame menber fromthe closed position toward
one of disalosesd hareini 2 pipefsegipenasidispased betveen i ¥npenandilewst tracksityypivétinggbaed

positions toward the closed position. 2. The |linear pipe tensioner of claim

1, whengpdt tideR fipdril Qf clasedleusltionCiorar dsesd @otiden.allgon Beid Aidpsse@ibéiathl tie
connected to the lower frame. 3. The linear pipe tensioner of claim?2,

wher ei gpbhenBilfolr ARRE rﬁ?e}(b{ri%’ésgagﬁlééi%ﬁa?@ hAtiEd bt PRSHIBADE Sr schBE otk N9e

menber conprising a bracket an

as discussed above. In so doing, the pipe segment, which can be a series of pipe joints forming
a pipeline, is moved linearly through the linear pipe tensioner to either recover pipeline from the
ocean or to lay pipeline on the ocean floor. During operation of certain of the linear pipe
tensioners, one or more roller assemblies operatively associated within the upper track and/or
the lower track, move, pivot, and/or rotate to accommodate fluctuations in the outer diameter of
the pipeline being moved through the linear pipe tensioner. In addition, gripping pads having
one or more gripping members disposed through a compliant member engage the pipeline, such
as due to the compression of the compliant member, to facilitate linear movement of the
pipeline through the linear pipe tensioner.

It is to be understood that the invention is not limited to the exact details of construction,
operation, exact materials, or embodiments shown and described, as modifications and
equivalents will be apparent to one skilled in the art. For example, the gripping members are
not required to have sharpened upper ends, nor are they required to be rectangular-shaped as
shown in the Figures. Instead, the gripping members can be spikes with or without sharpened
upper ends, or any other shape desired or necessary to provide adequate gripping of the pipe
segment. In addition, as discussed above, the gripping members 100 are not required to be

identical in shape or size and can be as few as one or as many as desired or necessary to

12



4. A linear pipe tensioner conprising: a framne; a first track assenbly
having a first track operatively associated with two first track axles, the
first track assenbly being secured to the frane; a second track assenbly
having a second track operatively associated with two second track axles, the

second fidijagle RppRIFUMhO BipdGesBent! Farther, iepil sedEBer@BIOVEnbtheqhitddStb ih¢laddat O

define a pathway between the first track and the second track for receiving a
pi pe; . . b S r |y i i & i first
Fr ook, B0ftauis oyirtel bl bRl e iadBRREER Sk AR FleRlt Bk RA%AR I HE R, WbPublg {2
a first roller carriage, the first roller carrjage being pivotal cannect ed
to a fAPSE drl\gﬁﬂef’%erpﬁéet B’Elebﬁé?%iﬁ%?‘}/ 5 SRBRp an’i’fﬁcfeﬁ 0 PG §P°th§/’d}‘%{ﬁ$i c
cylinder, the first hydraulic cylinder having a first hydraulic accunul ator

di sposé@aviggst ¢ther thayethej bag andh piy eanneeiomyshowadn the Bigusesuchrie dell poipts andribe oner of
claim4, wherein the first hydraulic cylinder is operatively associated with a
sw vel likeneditfonally,@belt rodieatarriayecaninclalie bh v ay sie foicr authree qrinséronoller6. The

| i near pipe tensioner of claim4, further conprising a second roller assenbly

oper at ey AIROFI AR rdMHovnl iRQhE Figtkest MAGther, the gﬁﬁ]lﬁﬁé‘ PadLhdeslot gebly having
a second roller operatively associated a second roller carriage, the second

roller.c i bei n i votal | n d a raul. i |

oper at i“%/ﬁel‘f‘{? ]%lgﬁha g)ps 8%n%l%h€§%8ﬁlgcﬁgﬂ%%ngltea% ,EF ﬁgﬁgggfé%’gh%é rlﬂag(ju? &)I(l:ﬁ%:?/%il nder
havi ng a second hydraul i c._accunul at or di s%osed wi.thin the secong, h?/dr ulic
cyl i nd@Fovide the gripping members and can receive the complaint member. Accordingly, the

invention is therefore to be limited only by the scope of the appended claims.
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wherein, the first roller carriage is pivotally connected to the second roller
carri age. 7. The linear pipe tensioner of claim®6, wherein the first roller
carriage is pivotally connected to the second roller carriage by a bar having
first and second slots, the first slot operatively associated wwth a first pin
operatively associated wth the firgiAghker carriage and the second sl ot
operatively associated with a second pin operatively associated with the

second I Ny 1e. 8. The linear pipe tensioner of claim7, wherein the
first ﬁ@@??ﬁ#ﬁ@ﬁé§1ﬁ§@é§'is operatively associated with a first sw vel nenber

for roiatio | novenent. of the first hydraulic piston and the second hydraulic
cylinder i sOOPEALPIPG MNGIOREGOMPAISEE Wi th a second swivel menber for rotational

movenment of the second hydraulic piston. 9. The |inear pipe tensioner of
cl ai m 8, wherfedme hindng jan sippeofipee mewsberbingd & doweri Bewe angnbarathietypper fiaslel er s
operatively associated with the first roller carriage and the second roller
assenbimenberpeing ivozallyl secaded tty thef lowet frams m@erbal ithealpperafsme inadnsigtr hating tahe
second roller carriage. 10. The linear pipe tensioner of claim4, further

conpri gjoldl fosRRMOME a'fhih By A6 poshRas;at i vel y associated with the second
track, the second roller assenbly having a second roller operatively

o voral |y conipetapedkoes i SR AOR ubiF SERAMR Sk heSOhy R0 Wag i 11 o

second hydraulic cylinder, the second hydraulic cylinder having a second
hydr auP¥Es. SRSt aﬁ%asa?rglg}aséﬁulgﬁ%wcﬂtqtﬁ%ug%éwaleﬂpﬂﬁam ic cylinder.

a lower track assembly having a lower track operatively associated with two lower axles,
the lower track assembly being secured to the lower frame member below the upper track to
define a pathway between the upper track and the lower track; and

a pivot assembly, the pivot assembly being operatively associated with the upper frame
member and the lower frame member wherein the pivot assembly pivots the upper frame
member from the closed position toward one of the plurality of opened positions and from the

plurality of opened positions toward the closed position.

2. The linear pipe tensioner of claim 1, wherein the pivot assembly comprises a hydraulic

cylinder pivotally connected to the lower frame.

3. The linear pipe tensioner of claim 2, wherein the pivot assembly further comprises two

hinge members, each hinge member comprising a bracket and a pin.
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11. The linear pipe tensioner of claim4, wherein the first track conprises a
plurality of first track roller assenblies operatively associated wth the
first track, each of the first track roller assenblies having a roller
operatively associated a roller carriage, the roller carriage being pivotally

connecyed t @ Bnday fipeWrisfonBt SIrisper atively associated with a hydraulic
cylinder, the hydraulic cylinder having a hydraulic accunul ator di sposed

wi thin the P)ﬁ%&ul ic cylinder, and wherein the second track conprises a
plurality of "'second track roller assenblies operatively associated with the

second track,. each of t econd_track roller assenblies_ havi a roller
oper at i vel yaa"g%acﬁla%s&ﬂ@?x e s fit FRoRperatNsly Berered SrhitNgdTdrach aﬁie&ot ally
connected to a hydraulic piston operatively associated with a hydraulic

cyl i ndéhe firshigadkyadsemhly being s¢auarsk tolibe/frage:a hydraul i ¢ accunul at or  di sposed
within the hydraulic cylinder. 12. A linear pipe tensioner conprising: a

frame; a sacdridr tsdckt assaibladmemyl  seendit@adk bperatigel§ lasseiatddwith itivetsetamaic k
assenbly having a first track operatively associated with two first track

axl es, thbeafitd e etk Qn 1y blihg se @ d PRI tRIFRRE abdNEhE i tralk tPRIHG aPad
having a first conpliant nmenber” having a first slot and a first gripping

menber pgt!h%v%g %gtgve}[é\'irl g I | kst tpaeckfa!na zlﬁeys%ggﬁd tr&'ilq?or receiv'n%tajﬁﬁé;; ngldt rack assenbly

havi ngta seco operati v ssoci ated W't econd track axles, the
second track assenbly being secured to the franme_above the first track to
define a patamaka;mﬁ%t%éf‘éﬂblvweeqarw@tf apsoRiakeyth Hire S etk ther ehrol o a§S%‘€E]iyvi ng a
pipe. 13. The linear pipe tensioner of' claim 12, wherein the first gripping
menber hpyiog raufiist raller operativéle aggocitedsa dirstdalémepriagepthesBisomoltdr catrngtibesig
conpl i ant nenber.
pivotally connected to a first hydraulic piston operatively associated with a first hydraulic
cylinder, the first hydraulic cylinder having a first hydraulic accumulator disposed within the

first hydraulic cylinder.

3. The linear pipe tensioner of claim 4, wherein the first hydraulic cylinder is operatively

associated with a swivel member for rotational movement of the first hydraulic piston.

6. The linear pipe tensioner of claim 4, further comprising a second roller assembly
operatively associated with the first track, the second roller assembly having a second roller
operatively associated a second roller carriage, the second roller carriage being pivotally
connected to a second hydraulic piston operatively with a second hydraulic cylinder, the second
hydraulic cylinder having a second hydraulic accumulator disposed within the second hydraulic
cylinder,

wherein, the first roller carriage is pivotally connected to the second roller carriage.
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within the first slot prior to conpression of the first conpliant nenber. 15.
The linear pipe tensioner of claim 14, wherein the first gripping nmenber is

di sposed on a first gripping nmenber plate with the first gripping nmenber being
di sposed within the first slot of the first conpliant menber. 16. The Iinear

pi pe tensi omgs [ffeaf pRleMichion¥Wh8f &ildimt BE Whebdh tHE | B RelldPachrE TS PROA ee
gri ppi ng nenbers, each of the three grlpplng nmenbers being disposed in"a

corr es@&ﬂ%kt@g tﬁ'tﬁé %&B mﬁll&ﬁ@mfrlh H?Jhlele?sfg?xﬁg FEAOR: sec néx?d slB'EEe thé W&rsl&' be

t ensi oner erein e ppi ng

rectan ul ar - shape .havi ng an upper end, the u avi at Jeast ne
Chant e PPYGYAD ARAEA G B Hrst BB °Pﬂ‘PélVFlYn®a‘P°l%F‘g§m$‘éﬂ%P ity Cargjag? m%
wherein each of the gripping nmenbers is disposed at a non- H%Et angle relative
to a Iact@rlérsloaswegatmgv asspeipigd mid ansgrondais omratlwéymsowtqgrw@pt mg,rollqm. The
| i near pipe tensioner of claim12, wherein the second track |ncludes a second
gri ppi ogripgel, the second gripping pad having a second conpliant nenber having
a second slot and a second gri pping nenber di sposed within the second slot.
8. The linear pipe tensioner of claim 7, wherein the first hydraulic cylinder is operatively
associated with a first swivel member for rotational movement of the first hydraulic piston and

the second hydraulic cylinder is operatively associated with a second swivel member for

rotational movement of the second hydraulic piston.

9. The linear pipe tensioner of claim 8, wherein the first roller assembly comprises a
plurality of rollers operatively associated with the first roller carriage and the second roller

assembly comprises a plurality of rollers operatively associated with the second roller carriage.

10.  The linear pipe tensioner of claim 4, further comprising a second roller assembly
operatively associated with the second track, the second roller assembly having a second roller
operatively associated a second roller carriage, the second roller carriage being pivotally
connected to a second hydraulic piston operatively associated with a second hydraulic cylinder,
the second hydraulic cylinder having a second hydraulic accumulator disposed within the second

hydraulic cylinder.
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20. The linear pipe tensioner of claim12, wherein the first track includes a
plurality of first track gi pping pads operatively associated with the first
track, each of the first track gripping pads having a conpliant menber having
a slot and a gripping nenber disposed within the slot, and wherein the

second 1{rackhi fatd4dsse RnBbMrAfidamef, WIREGR G fiREadl LR s gﬁa@lﬁaﬁwf%&tvel y

associated with the second track, each of the second trac | ppi hg pads
havi ng conmpliant .mepher hayi ng a. sl.ot. rippin er. di. sppsed wi thin
track rg%r ai‘sernlbhes Pp%rﬁg\ée Y élgsocm%ed w1t@%er fﬁgs? r%rga?]?, aea%? g)ﬁgge ﬁrsq tr cg rPﬂ?rst

the sl ot. nea nsi oner ¢
track a segﬁgy hawi ng a first

track assenhly,.secured o the franme, the first
track aﬁewgﬁ%@wn&&@e&w@@%ﬁlm RPN o rller SRR e rollgl §a1iage (dog; ve

assenbly operatively associated with at |east one of the two first track
ax| es, pivioallyi qosneded tcea dydemnhic pistei oppratively assdcietsdrmith edtyideavlinidytinderhtigr aul i ¢
notor through a transfer valve; and a second track assenbly having a

secondhydraglic op@dathavilgya kaBaticalketnithion disposed et tHetadlaudis celind@Athnd second
drive assenbly operatively associated with at |east one of the two second

track axl esnblig SREAREhHH k4& %ﬁ&fiﬁfi‘%s\/ angl?ﬁit'y "off kttofld CRATRURIERT AREmYfidsh t he

hydraulic notor through the transfer va
operatively associated with the second track, each of the second track roller assemblies having a

roller operatively associated a roller carriage, the roller carriage being pivotally connected to a
hydraulic piston operatively associated with a hydraulic cylinder, the hydraulic cylinder having a

hydraulic accumulator disposed within the hydraulic cylinder.

12. A linear pipe tensioner comprising:

a frame;

a first track assembly secured to the frame, the first track assembly having a first track
operatively associated with two first track axles, the first track having a first gripping pad, the
first gripping pad having a first compliant member having a first slot and a first gripping member
disposed within the first slot; and

a second track assembly having a second track operatively associated with two second
track axles, the second track assembly being secured to the frame above the first track to define a

pathway between the first track and the second track for receiving a pipe.

13.  The linear pipe tensioner of claim 12, wherein the first gripping member protrudes

through the first slot during compression of the first compliant member.
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wherein the transfer valve conprises a first setting in which a hydraulic
fluid flows sinultaneously to the first and second drive assenblies, and a
second setting in which the hydraulic fluid flows to the first or second drive
assenbly and then to the other of the first or second drive assenbly, the

transf eq. valrve liR@irpipcchdicierF Blahglt WeRertiA&hd tifst bripPitlg HRERE isSRILY IdR@8sed 22. A
nmet hod of linearly transporting a pipe segnent, the nethod conprising the

steps Qfi.: . Cl i first track and a second
track g@mgl??ﬁgﬁfﬁﬁ%BQJ é%gg%%%@bQ?H%ﬂggfg%mﬁgégﬁgﬁ%gkativer associated with
a first drive assenbly and the second track operatively associated with a
second drive assenbly, the first and second drive assenblies operatively
associated with a hydraulic power unit and a val ve di sposed between the first
and seddnd dhe liseaipientisnsiencr of glaith d 4hylergin the figd weippingimemberds digpesed leawi ng a
first valve position in which a hydraulic fluid flows to the first and second
dri ve &ss@nippingsnemnbran iptaareith sheyfirsapdpping ararbdr beihy disposidtwidiin ithe fist bt dfhe
hydraulic fluid flows fromeither the first drive assenbly to the second drive

assenblpe Mkt dolReCABsbEl | ve assenbly to the first drive assenbly; (b)
actuating the first and second drive assenblies causing the pipe section to
nove linearly through the first and second tracks; and (c) nodifying

the rotation of the first and second tracks by actuating the valve fromeither

the first valve position to th econd val ve posjtion or fromthe second val ve
positi 3 oﬂ‘ﬁgmf*?rr Bipe J%nwewg@%nan& sahoreia BedhoaomTes B ompTigehEy
during step (b), a plurality of conpliant menbers
gripping members, each of the three gripping members being disposed in a corresponding slot
b h of the thr i bers being di d i ding sl

within the first compliant member.

17.  The linear pipe tensioner of claim 16, wherein each of the gripping members comprise a
rectangular-shape having an upper end, the upper end having at least one chamfer to provide a

point.

18.  The linear pipe tensioner of claim 17, wherein each of the gripping members is disposed

at a non-right angle relative to a lateral axis and a longitudinal axis of the first gripping pad.
19.  The linear pipe tensioner of claim 12, wherein the second track includes a second

gripping pad, the second gripping pad having a second compliant member having a second slot

and a second gripping member disposed within the second slot.
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di sposed on correspondi ng gripping pads are conpressed causing a plurality of
gri pping nenbers to engage the pi pe segnent. 24.The nmethod of claim 22,
wherein during step (b), at |east one of either the first track or the second
track noves vertically in response to a change in an outer dianeter of the

pPi pe segnentrhe 1inB& SHE WMGiohérasHcl4ift BE, Svlidieih BFPAAS Brabloim oS B PRurh iy T 1AMt er
di aneter of the pipe segnent. 26. The nethod of claim?22, wherein during step

pout t1 ok BABRinE FAGK gbSalflF St e MEE colh oTaht PRy R Piblien:

position t0 acement
bet ween e first and second tracks and then npved pjvotally in a second
di 1 oot PBYF 1T § HRTBIHR BTHEE NE1I6H 219t GRS AETBBRE EBPeT Grpasts BHERLBE S 11 r st
track with the pipe segnent. 27. The method of claim22, wherein during step
(c), teedvalve is actuated fromthe first valve position to the second val ve
posi tion.
wherein the second track includes a plurality of second track gripping pads operatively
associated with the second track, each of the second track gripping pads having a compliant

member having a slot and a gripping member disposed within the slot.

21. A linear pipe tensioner comprising:

a frame;

a first track assembly secured to the frame, the first track assembly having a first track
operatively associated with two first track axles, and a first drive assembly operatively associated
with at least one of the two first track axles, the first drive assembly being in fluid
communication with a hydraulic motor through a transfer valve; and

a second track assembly having a second track operatively associated with two second
track axles and a second drive assembly operatively associated with at least one of the two
second track axles, the second drive assembly being in fluid communication with the hydraulic
motor through the transfer valve,

wherein the transfer valve comprises a first setting in which a hydraulic fluid flows
simultaneously to the first and second drive assemblies, and a second setting in which the
hydraulic fluid flows to the first or second drive assembly and then to the other of the first or

second drive assembly, the transfer valve being actuatable between the first and second settings.
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28. The nethod of clains 22, wherein during step (c), the valve is actuated
fromthe second valve position to the first val ve position.

22. A method of linearly transporting a pipe segment, the method comprising the steps of:

(a) placing a pipe segment between a first track and a second track of a linear pipe
tensioner, the first track operatively associated with a first drive assembly and the second track
operatively associated with a second drive assembly, the first and second drive assemblies
operatively associated with a hydraulic power unit and a valve disposed between the first and
second drive assemblies and the hydraulic power unit, the valve having a first valve position in
which a hydraulic fluid flows to the first and second drive assemblies simultaneously, and a
second valve position in which the hydraulic fluid flows from either the first drive assembly to
the second drive assembly or the second drive assembly to the first drive assembly;

(b) actuating the first and second drive assemblies causing the pipe section to move
linearly through the first and second tracks; and

(c) modifying the rotation of the first and second tracks by actuating the valve from
either the first valve position to the second valve position or from the second valve position to

the first valve position.

23.  The method of claim 22, wherein during step (b), a plurality of compliant members
disposed on corresponding gripping pads are compressed causing a plurality of gripping

members to engage the pipe segment.

24.  The method of claim 22, wherein during step (b), at least one of either the first track or

the second track moves vertically in response to a change in an outer diameter of the pipe

segment.
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25.  The method of claim 22, wherein during step (b), at least one of either the first track or

the second track rotate in response to a change in an outer diameter of the pipe segment.

26.  The method of claim 22, wherein during step (a), the first track is moved pivotally in a
first direction from a closed position to an opened position to facilitate placement of the pipe
segment between the first and second tracks and then moved pivotally in a second direction from

the opened position to the closed position to engage the first track with the pipe segment.

27.  The method of claim 22, wherein during step (c), the valve is actuated from the first valve

position to the second valve position.

28.  The method of claims 22, wherein during step (c), the valve is actuated from the second

valve position to the first valve position.
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