Pl PE ROLLER ASSEMBLY BACKGROUND 1. Field of

I nvention The invention is directed to roller
assenblies for transporting and lateral shifting pipe
segnents, or joints, such as on an offshore | aybarge
or onshore pipe spooling yard in the oil and gas

expl oration and production industry. 2. Description of
Art Typical |aybarge and pi pe spooling yards have a
restriction on space. As a result, pipe segnents,
also referred to herein as pipe sections and pipe
joints, are nmade i n-in the
wel | bore or throuS'EEE[';|I!'i(5'(b—|fi LEROASSEEI, fshore platform
or vessel by noving the individual pipe segnents in an
initial direction on lies, lateral
novi ng t he individuallégégiégg s to a second I?ne
of roller assenblies, and then noving the pipe

segnents in an opposite direction. This procedure is
1r epelicddi ofibivientiench pi pe segnent can be connected to
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pipe joint is transferred along a roller assenbly

smo(lmgtyn@ gl eifandsgassrplostibonand peodispenindesishd of  the
| aybarge. The pipe joint is then laterally transferred
fromthe first roller assenbly to a second roller

z,assem@gdhpﬁoﬁaf;khe opposite side of a doubl e roller
assenbl y, ., aroller assenbl y havi ng
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roller assemblies, and then moving the pipe segments in an opposite direction. This

procedure is repeated until each pipe segment can be connected to another pipe
segment. For example, a pipe joint may be initially stored on a storage rack. When
the time comes to secure this pipe joint to another pipe joint, the pipe joint is
transferred along a roller assembly from the storage stack toward the opposite end of
the laybarge. The pipe joint is then laterally transferred from the first roller
assembly to a second roller assembly or to the opposite side of a double roller
assembly, i.e., a roller assembly having two independently rotatable rollers.
Currently, the step of laterally moving each pipe segment requires the pipe segment
to be lifted by a crane or other device and placed in the second roller assembly. The
pipe joint can then be moved along this second roller assembly toward the end of the

laybarge where the pipe joint was originally stored. This procedure can be repeated



1 as necessary to nove the pipe joint to the point

where it is attached to another pipe joint prior to

run-in. SUMVARY OF | NVENTION The roller assenblies

di scl osed herein facilitate |lateral novenent of pipe

joints fromone line of roller assenblies to an

adj acent line of roller assenblies. In one

enbodi nent, the roller assenblies disclosed herein

i nclude at | east one V- shaped roller. One end of the

V-shaped roller includes a hinge that functions as a
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A hydraulic cylinder can be used to tilt the V-shaped roller and an electric or

hydraulic motor can be used to drive or rotate the V-shaped roller such as through a
chain and sprocket arrangement. In one specific embodiment, the V-shaped roller is
formed of steel and includes a urethane or rubber coating. The assembly can be
adjusted in size to accommodate pipe joints of varying sizes.

In accordance with the disclosure herein, in one specific embodiment, a
roller assembly comprises a roller assembly for transporting and laterally shifting a
pipe section. The roller assembly may comprise a frame having a first end and a
second end; a tilting assembly, the tilting assembly having an upper end and a lower
end, the lower end of the tilting assembly being connected to the first end of the
frame; a roller frame having an inner end and an outer end, the outer end being

pivotally connected to the upper end of the tilting assembly and the inner end being



end, the lower end of the tilting assenbly being
connected to the first end of the frane; a roller
frame having an inner end and an outer end, the outer
end being pivotally connected to the upper end of the
tilting assenbly and the inner end being 2 pivotally
connected to the frane; and a roller rotatably
connected to the roller frane by an axle. A further
feature of the roller assenbly is that the | ower end
of the tilting assenbly may be pivotally connected to
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roller assenbly may further conprise a second drive
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Anther fea?ure of the roller assembly is that the lower end of the second tilting
assembly may be pivotally connected to the second end of the frame. An additional
feature of the roller assembly is that the roller assembly may further comprise a
second drive assembly, the second drive assembly including a second motor for
rotating the second axle and, thus, the second roller. Still another feature of the
roller assembly is that the tilting assembly may include a hydraulic cylinder. A
further feature of the roller assembly is that the frame may include a vertical support
member having a perpendicularly disposed pipe support member. Another feature
of the roller assembly is that the roller may have a V-shape.

In another embodiment disclosed herein, an improved roller assembly for
transporting and laterally shifting a pipe section may comprise a roller frame having

an inner end and an outer end and a rotatable roller connected thereto, the outer end



rotating the second axle and, thus, the second roller.
Still another feature of the roller assenbly is that
the tilting assenbly may include a hydraulic cylinder.
A further feature of the roller assenbly is that the
frame may include a vertical support nenber having a
per pendi cul arly di sposed pi pe support nenber. Anot her
feature of the roller assenbly is that the roller my
have a V-shape. In another enbodi ment di scl osed
herein, an inproved roller assenbly for transporting
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section is that during step (c), the pipe section may be laterally moved to a second
roller for movement of the pipe section longitudinally along the second roller.
Another feature of the method of transporting and laterally shifting a pipe section is
that step (c) may be performed by activating a hydraulic cylinder. An additional
feature of the method of transporting and laterally shifting a pipe section is that step
(c) may be performed by lifting an outer end of the roller upward while an inner end
of the roller remains pivotally affixed to a frame of the roller assembly so that the
outer end is raised higher than the inner end. Still another feature of the method of

transporting and laterally shifting a pipe section is that step (b) may be performed by

activating a motor operatively connected to an axle of the roller.



section is that during step (c), the pipe section may
be laterally noved to a second roller for novenent of
t he pi pe section |ongitudinally along the second
roller. Another feature of the nethod of transporting
and laterally shifting a pipe sectionis that step
(c) may be perfornmed by activating a hydraulic
cylinder. An additional feature of the nmethod of
transporting and laterally shifting a pipe section is
that step (c) nay be perforned by lifting an outer
end of the rag Rﬂﬁ@ Ned of the
roller renalns plvota y a flxe to a frane of the
rol | BIG.dsis erfekspestivet View of bee sprotferengmdlimentradiageer assembly
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i > se%ﬁ% &:aglgllgg%}%gh%[: 4%9;?&%/4 ?qcf'hatcan ame 42 to the
laybarge or in onshore pipe spooling yard. Frame 42 also includes vertical member
46 having a perpendicular pipe support member 48 for supporting pipe as it is
transported along roller assembly 40. In one embodiment, pipe support member is
a steel support having a coating of urethane or rubber. As shown in the
embodiment of FIGS. 1-3, frame 42 has a “T” shape with vertical member 46 being
connected to the bottom of the “T-shaped” frame 42.

Frame 42 supports roller frames 50, 60 and tilting assemblies 70, 80. In the
embodiment shown in FIGS. 1-3, tilting assemblies 70, 80 comprise hydraulic
cylinders 72, 82 having lower ends 74, 84 and upper ends 76, 86. Lower ends 74,
84 are pivotally attached to frame 42. Upper ends 76, 86 are pivotally attached to
outer ends 52, 62 of roller frames 50, 60, respectively. Inner ends 54, 64 of roller
frames are pivotally attached to frame 42 at pivot points P1 and P2, respectively.

Roller frames 50, 60 include roller support members 56, 66 that connect

inner ends 54, 64 of roller frames 50, 60 to axles 58, 68 of rollers 59, 69. As shown



| aybarge or in onshore pipe spooling yard. Frane 42

al so includes vertical nenber 46 having a

per pendi cul ar pi pe support nenber 48 for supporting
pipe as it is transported along roller assenbly 40.

In one enbodi nent, pipe support nmenber is a stee
support having a coatlng of urethane or rubber. As
shown in the enbodinent of FIGS. 1-3, frame 42 has a
"T" shape with vertical nmenber 46 being connected to
the bottom of the "T-shaped” frame 42. Frane 42
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be hydraulically activated or electrically activated.

In one embodiment of the operation of roller assembly 40, roller frame 50 is
initially placed in the fully level position. The term “fully level position” means
roller frame 50 is placed in a position to facilitate axial or longitudinal movement of
the pipe segment through rotation of roller 59 such as by activation of motor 95.
After the pipe segment is moved as far as necessary longitudinally along roller 59,
hydraulic cylinder 72 is activated, i.e., extended, causing outer end 52 of roller
frame 50 to be lifted upward which in turn causes roller frame 50 to tilt until roller
frame 50 reaches the fully tilted position. Although, each roller frame 50, 60 will
have numerous “tilted positions,” i.e., positions in which the outer end of the roller

assembly is disposed above the inner end of the roller assembly, the term “fully



Rol  er frames 50, 60 al so include drive assenblies 90,
96 that connect outer ends 52, 62 of roller franes

50, 60 to axles 58, 68. Drive assenblies 90, 96
facilitate rotation of rollers 59, 69 so that pipe
joint, or segnment, (not shown) can be rolled
longitudinally or axially along rollers 59, 69. Drive
assenblies 90, 96 conprise housings 91, 97 having
within in thema drive systemsuch as chain 92 and
sprockets 93, 94 shown in FIG 2 or a belt drive (not
tiﬁé@}fﬂgitioﬁ’n id D§d RERR0IIREBE thd @Red YioditiohN& Which &he pipe
system connects axles 58, 68 wth notors 95, 97
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1dvel pRlticdf the roller assembly is capable of being

noved laterally due to the force of gravity. Also in

this enbolli igatbeaindetstoodpbntathe gaveption ds net limited fpthe exact
dg'tgils ro?lclo?lgtrlgcrti%rq}s operation, exact materials, or embodiments shown and
described, as modifications and equivalents will be apparent to one skilled in the
art. For example, the embodiment shown in FIGS. 1-3 is a “double” roller
assembly having two rollers 59, 69. However, it is to be understood that other
embodiments of roller assemblies may have a single roller or more than two rollers.
Additionally, the pipe segment is not required to roll laterally onto an adjacent
roller assembly. The pipe segment can be rolled laterally onto a storage rack or
other location. Further, the tilting assembly is not required to be pivotally
connected to the frame. Moreover, the inner end of the roller frame may be
permitted to slide along the frame during tilting. Additionally, a ratchet system
may be included as part of the roller assembly such that the roller frames cannot fall

from the tilted positions to the fully level positions should the tilting assemblies fail.



60 is likewse initially in the fully level position.
When roller frame 50 reaches its fully tilted
position, the pipe segnent within roller 59 rolls
|aterally out of roller 59 and into roller 69 due to
gravity. After the pipe segnent is within roller 69,
roller 69 is rotated, such as by activation of notor
97, and the pipe segnent is noved longitudinally or
axially along roller 69 until the pipe segnment reaches
another roller assenbly for l|ateral novenent or until
AbBaRbRE (8 HRAlioh S8 heeofe €GOtk BRIYSBHTRIScRI of the
conne€tion to the second pi pe segnent. though the
appendghbdlaignsdescri pti on of the operation of roller
assenbly 40 describes various novenents of roller
assenblies 50, 60 it is to be understood that FIGS.
1-3 show roller frame 50 in a tilted position and
roller frame 60 in the fully Ilevel position. It is to
be understood that the invention is not [imted to the
exact details of construction, operation, exact
materials, or enmbodi nents shown and described, as
nodi fications and equivalents will be apparent to one
skilled in the art. For exanple, the enbodi nent shown
in FIGS. 1-3 is a "double" roller assenbly having two
rollers 59, 69. However, it is to be understood that
ot her enbodi nents of roller assenblies may have a
single roller or nore than two rollers. Additionally,
the pipe segnent is not required to roll laterally
onto an adjacent roller assenbly. The pi pe segnent
can be rolled laterally onto a storage rack or other
| ocation. Further, the tilting assenbly is not
required to be pivotally connected to the frane.
Mor eover, the inner end of the roller franme may be
permtted to slide along the frame during tilting.
Additionally, a ratchet system nay be included as
part of the roller assenbly such that the roller
frames cannot fall fromthe tilted positions to the
fully Ievel positions should the tilting assenblies
fail.



7 Accordingly, the invention is therefore to be

limted only by the scope of the appended clains. 8
CLAIMS 1. Aroller assenbly for transporting and
laterally shifting a pipe section, the roller

assenbly conprising: a frame having a first end and a
second end; a tilting assenbly, the tilting assenbly
havi ng an upper end and a | ower end, the |ower end of
the tilting assenbly being connected to the first end

of the frame; a roller frame having an inner end and

an outer end, the outer ?ﬁﬂ%ﬁ@éng pi votal |y connected
to the upper end of the tilTting assenbly and the inner
1end beioligr agiemnblyaldrytransporeng add faetaty shifdmgen rapadsextion, the
roller rotatably connected to the roller frane by an
rQ}ler assemblygoanprisingsr assenbly of claim 1, wherein the

| owe : i Ltd s§Hdn: is pivotally

connéct e }%gm?ﬁw;lﬁ %Igtﬁgnags%of t t%’ frame. 3. The roller
as s entiltyngdsserhbliymmhe  tilfing 4ssemblydapingsinntpper ehdi and a lower end,

nbly, the. dri nbly incl udi t.or. .f )
DT S B S oSSt he SREor Rt BF Sy SRyRE tidfoy
asseghbieOfraht Haling, aniPeLERd dhd WE AUSGeHA| Yhd BEbLISRS béing
chain and sprocket. 5. The roller assenbly of claim

pivotalyrcoheectesbtophe gppey:end of drsoiiting essembly e yanrer §d heing
i nner end uter end, the second roller frane
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frame by a second

2. The roller assembly of claim 1, wherein the lower end of the tilting assembly

is pivotally connected to the first end of the frame.

3. The roller assembly of claim 1, further comprising a drive assembly, the

drive assembly including a motor for rotating the axle and, thus, the roller.

4. The roller assembly of claim 3, wherein drive assembly includes a chain and
sprocket.
5. The roller assembly of claim 1, further comprising:

a second roller frame having an inner end and an outer end, the second roller
frame being connected to the second end of the frame; and

a second roller rotatably connected to the second roller frame by a second
axle.
6. The roller assembly of claim 5, further comprising:

a second tilting assembly, the second tilting assembly having an upper end

and a lower end, the lower end of the second tilting assembly being connected to the



axle. 6. The roller assenbly of claim5, further
conprising: a second tilting assenbly, the second
tilting assenbly having an upper end and a | ower end,
the I ower end of the second tilting assenbly being
connected to the 9 second end of the frane and the
outer end of the second roller frane being pivotally
connected to the upper end of the second tilting
assenbly. 7. The roller assenbly of claim®6, wherein
the lower end of the second tilting assenbly is
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nmenber having a perpendicul arly di sposed pi pe support
menber. 11. The roller assenbly of claim1, wherein

gt he maé kSller Rs®ndlVos Biale 7, Arthe\CorhprNifYy £ dedoad ldeive assembly,
assenbly for transporting and laterally shifting a

thei geeonds deive @ssembhie inoliyshing erfependcmeri for rfating Hhey weond axle

f%zﬁérre aviCn ap, érnner end and an outer end and a
DGHUMEADEY |8# tonnected thereto, the outer end
being pivotally connected to a tilting assenbly and
the i nner end bei ng Pivotally connected, to a

9

> . frame of
9t he Thelpler assemhll 9f skimnkt WHEFRHY thentiHioeassershly, Weludes a

& the roller frame by the tiling assenbly
hggéggésﬁﬂggﬁoller frame to tilt. 13. The inproved

roller assenbly of claim 12, wherein the tilting
assenbl y . . . .
10. = The Toller assembly of claim 1, wherein the frame includes a vertical support

member having a perpendicularly disposed pipe support member.
11.  The roller assembly of claim 1, wherein the roller has a V-shape.

12.  An improved roller assembly for transporting and laterally shifting a pipe
section, the improvement comprising a roller frame having an inner end and an outer
end and a rotatable roller connected thereto, the outer end being pivotally connected
to a tilting assembly and the inner end being pivotally connected to a frame of the
roller assembly so that upward movement of the outer end of the roller frame by the

tiling assembly causes the roller frame to tilt.

13.  The improved roller assembly of claim 12, wherein the tilting assembly
includes an upper end and a lower end, the upper end being pivotally connected to

the roller frame.

10



i ncl udes an upper end and a | ower end, the upper end
bei ng pivotally connected to the roller franme. 10 14.
The inproved roller assenbly of claim 13, wherein the
|l ower end of the tilting assenbly is pivotally
connected to the roller franme. 15. The inproved roller
assenbly of claim 14, wherein the titling assenbly

i ncludes a hydraulic cylinder. 16. A nmethod of
transporting and laterally shifting a pipe section,
the nethod conprising the steps of: (a) placing a

pi pe section on a roller of a roller assenbly; (b)
rolling the pipe section longitudinally along the

140! | ®he impebved)rolléd dssagblynef elaiin dB, whereimitheefovey end of the

laterally nove the pipe section off the roller. 17.
tilting aﬁr@m‘%ﬂls&“’@? Yﬁ?%?tea\ﬁ‘é{}@irgru‘ﬂlﬁai“ﬁg step (c), the
pi pe section is laterally noved to a second roller

for novenment of the pipe section |ongitudinally along
15he Thedmpeoved| dodler ads8mbThef redaimotid,oWherein thetfling assembly

. Wher ei te is perfornmed by lifting an outer end
lrg]“‘%ﬁéﬂVg‘ia}lﬁ?gﬁMFd while an inner end of the roller
remai ns pivotally affixed to a frame of the roller

assenbly so that the outer end is raised higher than
16he Anmethodnef, transporting engddeterdlyothifting; aypipg seeipwy dhe,method

step.(c), i er.fornmed by activating a hydraulic
C%VTﬁﬂé%hE5%§g°$he nmet hod of claim 19, wherein step (b)
i s pegf or pR@ide)a Fipé bactibh BY agdoli@todn roliressdniblygl y

connected to an axle of the roll e{. 11
(b)  rolling the pipe section longitudinally along the roller; and

(©) tilting one end of the roller to laterally move the pipe section off the

roller.

17.  The method of claim 16, wherein during step (c), the pipe section is laterally
moved to a second roller for movement of the pipe section longitudinally along the

second roller.
18.  The method of claim 16, wherein step (c) is performed by lifting an outer end

of the roller upward while an inner end of the roller remains pivotally affixed to a

frame of the roller assembly so that the outer end is raised higher than the inner end.

19. The method of claim 18, wherein step (c) is performed by activating a

hydraulic cylinder.

20.  The method of claim 19, wherein step (b) is performed by activating a motor

operatively connected to an axle of the roller.

11



