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5 pipeline offshore such as in deep water.

The laying of offshore pipelines has been done for
many years utilizing the technique referred to as S-lay.
In the S-lay technique, joints of pipe are added to the
pipeline in a horizontal position on the deck of a lay

10 barge. The pipeline then curves over the stern of the
barge, angles down toward the seabed, curves back to-
horizontal and lays on the seabed. The profile of the
pipeline frdm the lay barge to the seabed is in the form of
a long "S", which leads to the name of S-lay.

15 Although S-lay has been the method of choice for
virtually all pipeline installed to date, there are
physical limitations on the use of this technique. Chief
among these is water depth. As the water depth increases,
the ability to move the vessel on anchors becomes more and

20 more difficult and the horizontal component of the pipe
tension becomes greater and greater. The offshore pipeline
industry has been aware of this problem for years and has
as a solution, accspted the concept of near vertical lay,
called J-lay, as the system of choice for deep water pipe

25 laying. It shoulcd be understood that the definition.of
deep water, when referring to the use of J-lay, is a direct
function of pipe Giameter. This relationship is a result
of the minimum water depth required for pipe of a certain
diameter to achievs the proper flex during the vertical

30 laying operation. There is also a maximum practical depth
for specific pipe Ciameters. As an example, pipe having &
diameter of 168.3 mm (6.625 inchés) requires 2 minimum
water depth, with no water in the pipe, of 37.8 m (124
feet); At the opposite end of the scale, pipe having =

35 diameter of 1.07 m (42 inches) requires a minimum water



the abiFity to nove the vessel on anchors becomes nore and 20 nore
difficult and the horizontal conponent of the pipe tafasion becones greater
and greater. The offshore pipeline industry has been aware of this problem
for, years and has as a solution, accepted the concept of near vertical |ay,
cdlled J-lay, as the system of choice for dgep water pipe 25 |aying. It
shoul d be understood that the definition of deep water, when referring to
the use of J-lay, is a direct function of pipe dianmeter. This relationship
is a result of deépthi niimmnmtartedeinh theqpiiped b@r 4p7ps af (3,387t Febt).

di ameter to achieve the proper flex during the vertical 30 |aying
operation. There ingﬂﬁﬁé%gg%%ﬁlﬁﬂﬁkp %. N GOPEHOVEE ShecYERL SpPRe the
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inches) requires a minimumwater depth, with no_ water_in the glpe, of 37.8

m (124 feet). “A*%nRSBppEEP: €kitd At Fhe &carel plardware ngnd suimemst er
of 1.07 m (52 idkdred EBQUI€195s AtPpBI MBYN W9Rem.  Most of the systenms

proposed have utilized existing semi-submersible drilling

units. These units, which are capable of being modified

for this service, were not built to be used as pipe layers

and cannot be made to be very efficient during pipe laying
10 operations. _

Another problem area in laying pipeline offshore is
the storage, transportation, and transfer of pipe to the
lay vessel. 1In normal operations, the line pipe for the
pipeline is transported to the field in forty feet (12.2 m)

15 1long joints. The transport vessel, which is usually a
small material barge or a special purpose pipe haul boat,
is tied to the side of the lay vessel as the pipe is
transferred to the lay vessel. Transfer of the pipe, one
joint at a time, may take several days. The transfer of

20 pipe from between vessels subject to sea-induced motion is
hazardous to personnel and equipment under .good sea
conditions and becomes impossible to do safely under bad
conditions.

Applicants are aware of a system that utilizes a ramp

25 that can be adjusted from horizontal to vertical. It uses
large tensioners to grip the pipe and apply the necessary
amount of tension to the system. This system has never
been used for deep water pipeline construction.

Offshore pipe laying systems, those in use (S-lay) and

30 theoretical proposals (J-lay), have certain things in
common. The systems may or may not use pipe add-ons that
have been multi-jointed outside the system to provide pipe
joint lengths greater than the normal forty foot (12.2 m) -
pipe length. Theoretical Jflay systems have proposed joint

35 lengths of eight feet (24.4 m) or more. A single station



-2- depth, with no water in the pipe, of 407.5 m (1,337 feet). Considerable
wer k has been done over ‘the years on the theoreti cahis S§RBYE Beed the J-Iay
concept, but very little work has been done on the

equj pnent 5 needed for this type of system I\/bst "’i}g proposed
have utilized existing sem -subnersible drigling un| Its,

whi ch are capable of being nodified for this service, mere not built to be
used as pipe |ayers and cannot be made to be very efficient during pipe
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the storage, transportation, and transfer of pipe to the Iay vessel .

normal operati offe SN 4 | ARG piRI@S FFOFFNG of Joints. In J-lay, it ls

necessary to have & means to transfer the pipe from the
horizontal position on the lay vessel to a near vertical
5 position on the lay line. It is also necessary tolhave
some means of lowering the pipe as the lay vessel moves
forward. A particular problem in this area has been the
issue of devising an efficient manner of transferring the
load of the pipeiine to a holding mechanism so that the

10 lowering mechanism can then be raised in preparation for
receiving the weight of the next pipe joint. What is
lacking in the art is a system that provides an efficient,
time saving means of transferring the pipe from the
horizontal position to a near vertical position with the

15 lay line, positioning the new pipe in alignment for welding
to the existing pipeline, lowering the pipeline with the
new pipe added, and then continuously repeating the
process.

According to’ the present invention there is provided

20 apparatus for near vertical laying of a pipeline offshore,
the apparatus comprising: -

a support frame;
a movable deck pivotally attached to said support
frame;

25 2@ tower attached to said movable deck and supported by
said frame and said movable deck in a near vertical
position; '

2 strongback operable to hold and deliver a pipe
section into said tower;

30 2 travel block arranged for movement along the length
of said tower and for receiving and supporting the weight
of the pipeline; &and
| & pedestal supported by said movable deck and arranged
to receive and support_the weight of the pipeline from said

35 travel block, said pedestal being movable between a first



pipeline is transported to the field in forty feet (12.2 m 15 Ilong
j oi mt s. The transport vessel, which is usually a small material barge or
a special purpose pipe haul boat, is tied to the side of the Tay vessel as

the pipe is transferred to the lay vessel. Transfer of mnsh&tmge@ ﬂﬂ ant

at a tinme, may take several days. The trangfer of 20° p
vessel s subject to sea-induced notion is hazardous to per
equipnent under good sea conditions and becones i npossib
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25 that can be to vertical. It uses large
tensioners to grip tHe @ meefrarraq@ple}\btd@emme%aﬁliﬁeamﬁrmmfomermp@nbtios

constract i on. O hSrE Rose Laginare, SFERERe ol Srctash (AR gna
t heoretical propessEfer(ihd apetwebaveresserdlisai mp thi mgeenty-five thousand
' 5 feet (7,600 m) of twelve and three-quarter inch (325 mm)
outer diamcter pipe. A pipe ready rack is positioned on
the lay vessel adjacent a pipe bin for receiving a single
prepared pipe joint. The strongback is used to lift the
pipe joint from the ready rack and move it into a near
10 verticel position in the tower on the lay vessel. The pipe
joint is aligned and held in position over the pipeline by
the strongback clamps (support type) and a weld clamp while
the pipe joint is welded to the pipeline. The travel block
supported by the tower receives the weight of the pipe
15 Jjoint and pipeline via a buckle arrester on the pipe and is
; used to lower the pipeline while the lay vessel moves
: forward in preparation to add another pipe joint. The
pedestal on the movable deck receives the weight of the
pipeline on the buckle arrester from the travel block and
20 supports the pipeline while another pipe joint is being
positioned for welding to the pipeline. The strongback is
capable of béing lowered to pick up and raise a pipe joint
during the final welding phases to have a new pipe joint in
pbsition for welding to the pipeline as soon as possible

25 after the pipeline is lowered.

In accordance with another aspect, the present
invention provides apparatus for receiving and storing pipe
sections, the &pparatus comprising: _

a U-shaped rectangular frame having a plurality of

30 vertically extending spacers across its width; and

a horizontal support arranged to be removably received
in said frame above said spacers, said horizontal sﬁpport
having a plurality of vertically extending spacers across

: its width.

: 35 . The invention will now be described by way of example



comon. * The systens- may or may not use pipe add-ons that-have been

mu &i-jointed outside the systemto provide pipe joint.lengths greater than
the normal forty foot (12.2 n) pipe length. Theoretical J-lay systens have
“proposed joint 35 | engt hs of eight feet (24.4 m) or nore. A single
station I's used to acconplish the welding- NDT [err] testing), and pipe
coating of joints. In J-lay, it is necessary to have a neans to transfer
the pipe fromthe horizontal position on the lay vessel to a near vertical
5 position on Mhewz@miérmnceltoﬂxhdsacoempasgtygt@ﬂanmaggmetheanghoht

| owering the pi a h essel noyes f cular oblen1|n
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transferring thehiesd of the pipeline to a hol ding nechanlsn1so that the

Fig. 1 is an elevation view of one embodiment of the
5 invention;

Fig. 2 is an elevation view of the tower shown in

Fig. 1;
Fig. 3 is an elevation view of the strongback shown in
Fig. 1; _
10 Fig. 4 is an end view of the strongback:;

Fig. 5 is a plan view of the pedestal;

Fig. 6 is an elevation view of the pedestal shown in
Fig. 5; '

Fig. 7 is a plan view of the travel block shown in

15 Fig. 1; |

Fig. 8 is an elevation view of the travel block;

Fig. 9 is an elevation partial phantom wview of the
internal line wup clamp and handling system in the
embodiment of Fig. 1;

20 Fig. 10 is an elevation view of a stinger shown in
Fig. 1; |

Fig. 11 is an elevation facing sternward on the lay
vessel that illustrates the pipe bins, pipe ready rack, and
strongback; and

25 Fig. 12 is a cdetail view that illustrates the movable
deck.

Referring to Fig. 1, apparatus 10 for near vertical
laying of pipeline is generally comprised of a support
frame 12, a movable deck 13 (seen in Fig. 12), a tower 14,

30 a travel block 16, a pedestal 18 (seen in Figs. 5 and 6),
an internal pipe clamp 19 (seen in Fig. 9), a strongback

20, and a stinger 22.



10 |l owering nmechanismcan then be raised in preparation for receiving the
wei ght of the next pipe joint. What is lacking in the art is a system
that provides an efficient, tine saving neans of transferring the pipe
from the horizontal position to a near vertical position with the 15 |ay
|'i tre, positioning the new pipe in alignment for welding to the existing

pi peline, lowering the pipeline with the més pi pe added, and then

cont.i nuously repeating the process. UK Patent Application No. GB-A-2 095
78/ discloses a 20 pipel aying vessel in which pjpe |engths to be welded to
a pipeline are fBIPRIYF . SWPRG atdn dEi Of i 3nFi vwitiderR usShaber a2B¢ esiar iddiys

and used to, raise the pipe |lengths to an upright orientation.. A gripper
carriage h@lt&?‘ﬁ}fé{ pFBetF‘EndﬁY afRPS&L ndtabl &1 Fhe | BYRAGTEBde cmBPdinaidi e,

25 German Pat ent Appl,i catiopn No. DE:A-2 118 360 (-US-A-3 680 322)
di scl oses & PRIt gﬁif@“f%&zgilaeﬁaepﬁadiw\/@ﬁ%%t Y receive movable deck ‘13

and tower 14 such that they may be moved between a first
5 operative pipe laying position that inéludes several different
angles as seen in Fig. 1 and a second stowed position for safety
purpos'es during rough seas or travel of the lay vessel. To
achieve this, movable deck 13 is pivotally attached at one side
of its lower end to support frame 12 and can be rigidly attached
10 at the opposing side of the lower end to support frame 12 as seen
in Fig. 12. A variety of attachment points are provided so that
deck 13 and tower 14 can be set af. the desired angle. A winch

and cables are used to raise and lower tower 14.
As seen in the detail view of Fig. 12, tower 14 is mounted
15 on movable deck 13. Work deck 15 may be pivotally attached to
tower 14 or deck 13 so as to be adjustable to a horizontal
position for personnel. Tower 14, seen in Fig. 2, is a U-shaped
frame open on one side along its length .and is designed to
support the weight of the pipeline during the lowering or raising
20 of the pipeline and to receive and guide the strongback into
position in the tower so that a pipe joint may be added to the
pipeline. Travel block 16 is received in tower 14 and supported
by a cable sheave assembly 26 mounted 6n top of tower 14.
Pedestal 18, seen in Fig. 5 and 6, is mounted on an adjustable
25 | work deck 38 at the lower end of tower 14. Internal pipe clamp
19 is movably positioned adjacent the top of tower 14. Means for

guiding strongback 20 into and out of tower 14 is provided in the



el ongate pivotable ranp is nounted on the vessel. The ranp has a fixed

cl anp arrangenent for. holding the pipeline stationary during pipeline
assenbly, and a novable clanp 30 arrangenent for tensioning the pipeline
during -payout. An elongate pi pe section |oader assenbly is pivotably
nounted on the vessel for novenent between a horizontal pipe section
receiving position, and an inclined pipe section transferring position. 35
According to the present invention there is provided apparatus for near
veitical laying of a pipeline offshore, the apparatus conprising: a support

frame; a npyerl 8£daclpalirv ¥ralda) 13 Lacked dppordng VIHKY o thé aB8ver that
receive rollers on the strongback. A pair of transition rails
30 extend from the lower end of tower 14 at an angle to aid in
the transition period when the strongback is moving between a
5 position horizontal to the deck of the lay vessel and into or out
of tower 14. A rail switch 32 is used at the junction of rail
28 and transition rail 30 to allow downward movement of
strongback 20 in tower 14 once a pipe joint has been brought into
tower 14 by strongback 20. A pair.of hydraulic cylinders 34
10 attached to the lower end of tower 14 are positioned to receive
and support strongback 20 during certain phases of the operation.
Sheave 36 on the top of tower 14 provides a support point for a
cable that is attached to one end of strongback 20 and is used
in conjunction with a winch to raise énd lower strongback 20 into
15 and out of tower 14.
Strongback 20, seen in Fig. 3 and 4, is formed from a
triangular shaped frame and is provided with a plurality of
_ clamps 40 spaced along its length. Each end of strongback 20 is
provided with rollers 42 that are sized to be received in rails
20 28 and 30 on tower 14. In its operational position, the flat
portion of the triangle of strongback 20 faces the deck of the
lay vessel on tower 14 and clamps 40 extend from the flat portion
for gripping a pipe joint 44. Clamps 40 are adjustable so as to
be capable of moving between a first retracted position and a
25 second extended position to allow alignment of fhe pipe joint 44
with the pipeline for welding.

Stinger 22, seen in Fig. 1 and 10, is attached to the bottom



a tower'attached to sai d novabl e deck and supported by said frame and
sai®d novable deck in a near vertical position; a strengback operable to
hol d and deliver a pipe 10 section into said tower: a travel block
arranged for novenent along the |length of said tower and for receiving and
supporting the weight of the pipeline; a pedestal supported by said novabl e
deck and arranged 15 to receive and suppeg- che wei ght of the pipeline
fromsaid travel block, said pedestal being novable between a first open
and’ a second cl osed position, and a clanp arranged to hold and align a pipe
section helof MhesandvabIongbakkdetk $3i dFioueri2y tand heepigrtdneo priovile
addition thereto, said clanp being novable between a first retracted
posi ti on astpgoxdrded thet phgetiinesasitn.id nowvgrel a@urddee foetiardnnoveneche
i nvention, pipe bins
of the lay vessel. Stinger 22 is formed from two sections that
are pivotally attached to each other. The lower section is
5 - movable between a first retracted or folded position and a second
extended position relative to the upper section and the work
deck. 1In the first position, the lower section is positioned
substantially parallel to the hull of the lay vessel to present
little or no resistance to movement of the vessel when pipé
10 laying operations are not underway. This also prevents damage
to the stinger. In the preferred embodiment, stinger 22 is
provided with three clamps 46 that can be used to support the
pipeline during welding of a new pipe joint onto the pipeline.
Stinger 22 matches the angle of tower 14 during pipe laying
15 operations.
Travel block 16, seen in Fig. 7 and 8, is adapted to support
the weight of a pipe joint or the pipéline. As seen in Fig. 7,
. travel block 16 is formed from two sections each having a cutout
that defines an opening 48 with a diameter sized to receive a
20 section of pipe when the two travel block sections are adjacent
each other. The two sections of travel block 16 are movable
between a first closed position adjacent each other and a second
open position. The diameter of opening 48 is smaller than the
diameter of buckle arresters 50, seen in elevation in Fig. 8,
25 that are attached to the pipe at predetermined intervals.

‘Opening 48 is shaped to define four rectangular extensions

equally spaced apart in an otherwise circular opening. The



are provided that are capable of storing transporting, and transferring

bet ween vessles up to twenty-five thousand 25 fect (<4600 m. of twelve
and three-quarter inch (325 mm) outer dianmeter pipe. A pipe ready rack is
positioned on the |ay vessel adjacent a pipe bin for receiving a single
prépared pipe joint. The strongback is used to litt tho pipe joint from
the roady rack and nove it into a near 30 -gwertical position in the tower
on t-he lay vessel. The pipe joint is aligned and held in position over the
pi'peline by the strongback clanps (support type) and a weld clanp while the
pi pe j oi nt signied idechdeo ofthehei phhipeeof Topehinyed 8 btk wuippQliLithdy vdiow.
tower receives the weight of the pipe joint and pipeline via a buckle
arrester ot lzampipe aeeni thateshen |iowethe heipspetlasedhpbeitien,akrnsase!

moves block 16 will not allow paséage of buckle arrester 50 attached
tb a pipe 44 and travel block 16 can be used to support a pipe
5 ‘joint during welding of a pipe joint onto the pipeline or during
lowering of the pipeline by loweriné of travel block 16 in tower
14. In the second open position, opening 48 is large enough to

allow passage of buckle arrester 50.
Pedestal 18, seen in Fig. 5 and 6, is similar to travel
10 block 16 in that it is formed from two sections that are designed
to be movable between a first closed position and a second open
position. When in the first closed position, the two sections
define a circular opening 52 sized to receive the pipe being used
to lay the pipeliné. Base 54 is provided with four vertically
15 extending blocks 56 spaced equally afound the circumference of
opening 52 that are sized to be of lesser diameter than buckle
arrester 50 when pedestal 18 is in its first closed position.
- Blocks 56 are positioned so as to be in alignment with the four
rectangular extensions in opening 48_in travel block 16. This
20 allbws for a direct transfer of the weight of a pipe joint or the
pipeline via buckle arrester 50 from travel block 16 to pedestal
18 as travel block 16 is used to lower the pipeline. Blocks 56
protrude through the rectaﬁgular extensions in opening 48 as
travel block 16 is lowered and engage buckle arrester 50 to
25 provide an automatic weight transfer to pedestal 18. Travel
block 16 is then moved to its second open position to clear the

buckle arrester and may then be moved back up to the top of tower



forward in preparation to add another pipe joint. The pedestal on the

npvabl e deck receives the.weight of the 5 pipeline onM‘Gk‘T*e‘“aw*ester
fromthe travel block and supports the pipeline while amgi$iRL i P&,k
bei ng positioned for welding to the pi peline. The st ronggmﬂ

laced
of
bei'ng lowered to pick up and raise a pipe joint during t uwnmn
phases to have a new pipe joint in 10 pqgtion for wel

pi pel i ne as soon as possible after the pipe Tneis |lowered. The invention
wi ['l now be described by way of exanple -5- with reference to the

acoompany 14 Sh g deYCHIONGE! HB' B! $IpRATSTAY d °hE" BRSSP ¥ thE®
pipeline. Base 54 is supported by two separate plates 57 that
are movable relative to each other. As seen in Fig. 12, pedestal
18 is supported by movable deck 13 and aligned with a hole
5 provided therethrough. |

Internal pipe clamp 19, seen in phantom view in Fig. 9, is
retained inside a housing 58 that serves as a means for aligning
and inserting clamp 19 with and into a pipe joint 44 that is
being held in tower 14 by strongback 20. Alignment means is

10 . necessary for the following reasons. The pipe laying operations
are conducted in a néar vertical position. As a result, it would
be extremely difficult or impossible to ldwer clamp 19, hanging
by a cable in a normal vertical position, into a pipe that is not
in a verticél position due to the position of tower 14 and

15 strongback 20. Housing 58 is sized to be received over the end
of the pipe so that clamp 19 is easily lowered into the pipe for
welding operations. Means for positioning houéing 58 over the

~pipe is provided in the form of hydraulic cylinders 60 that are
attached to tower 14 and adapted via arms 62 to cause the desired

20 movement of housing 58 between a first retracted position and a
second extended position in alignment with the pipe joint.-

Fig. 11 is aﬁ end view of pipe bins 64 that provide for the
storage, transport, and transfer between vessels of pipe joints
to be used in a pipe laying operation. Prior art containers were

25 unable to store a large quantity of pipe without crushing the

pipe at the bottom of the container and did not provide a safe

way of transferring large quantities of pipe from one vessel to



Fig. 14s an elevation view of one enbodinent of the 5 invention; Fig. 2 is
an elevation view of the t+tower shown in Fig. 1, Fig. 3 is an elevation view
of the strongback shown in Fig. 1; 10 Fig. 4 is an end view of the
strongback; Fig. 5is a plan view of the pedestal; Fig. 6 is an el evation
vi ew of. the pedestal shown in Fig. 5, Fig. 7 is a plan view of the travel
bl ock shown in 15 Fig. 1; Fig. 8 is an ekgyation view of the travel bl ock;
Fig. 9 is an elevation partial phantomview of the internal line up clanp
and handl i ng systemin the enbodi nent of Fig. 1; 20 Fig. 10 is an.
el evati on wanother.a spipwdasindosw sdlve these problems. A rectangular U-

shaped frame 66 seen in Fig. 1 is divided into upper and lower
storage sections and is provided with a plurality of vertically
extending horizontal spacers 70. Horizontal supports 68 are

5 removably received in and supported by rectangular frame 66.
Each support 68 is also provided with a plurality of vertically
extending horizontal spacers 70 that are spaced apart according

to the size pipe to be used in the pipe laying operation. As

seen in the end view of Fig. 11, horizontal supports 68 are

10 provided with a flange 72 on each end that is received in frame
.66 to place the load of support 68 and the pipe loaded thereon

on rectangular frame 66 instead of the pipe in the lower section

of frame 66. Horizontal spacers 70 are provided at suitable
intervals along the length of supports 68 and the bottom of frame.

15 66. Horizontal spacers 70 prevent the pipe from rolling in the
bin. during rough seas and presenting a safety hazard or damaging

the pipe. Any suitable supporting material such as lumber may

~ be used between layers of pipe to evenly spread the 1§ad and
'prevent direct pipe contact that could damage the ends of the

20 pipe. Padeyes or lifting bales 74 are provided on frame 66 to
allow transfer of pipe bin 64 and all pipe stored therein in a

single operation. |

In operation, a single pipe joint 44 has the ends prepared

for welding to the pipeline and is transferred td a pipe ready

25 rack 76. As seen in the end .view of Fig. 11, strongback 20 is
lowered over ready rack 76 and clamps 40 are used to grasp pipe

joint 44. As seen in the sequence of Fig. 1, strongback 20 is



Fig. 1, Fig. 11 is an eievation facing sternward on the |ay vessel that
illustrates the pipe bins, pipe ready rack, and strongback; and 25
Fig. 12 is a detail viewthat illustrates the novabl e deck. Referring to
Fig. 1, apparatus 10 for near vertical laying of pipeline is generally
conprised of a support frame 12, a novable deck 13 (seen in Fig. 12), a
tower 14, 30 a travel block 16, a pedest-el248 (seen in Figs. 5 and 6), an
internal pipe clanp 19 (seen in Fig. 9), a strongback 20, and a stinger 22.
-6- Support frame 12 is of any suitable shape and rigidly
then pulled up and guided into tower 14 on rails 30 and 32. The
tower may be set from zero degrees to a fifteen degree angle from
vertical in the preferred embodiment for laying of pipe in deep
water. Clamps 40 on the stfongback are used to move the pipe
5 ~ joint into alignment with the pipeline. ‘Rail switcﬁ 32 is moved
to allow the strongback to move down.in tower 14 and onto
'strongback lowering cylinders 34. The strongback is lowered by
cylinders 34 until the end of the pipe joint is the proper
distance from the end of the pipeline. Housing 58 is moved into
10 alignment with the top of the pipe joint, internal pipe clamp 19
is lowered into the pipe joint to the proper position at the
junction of the pipe joint and pipeliné, and pipe clamp 19 is
actuated to clamp the ends of the pipe joint and pipeline in the
proper position for welding. Travel block 16 is positioned below
15 the upper end of the pipe joint and closed around the buckle
arrester on the pipe 3joint. In the preferred embodiment,
strongback 20 and clamps 40 are used to support the pipe joint
~during the first three weld passes. Clamps 40 are then released
from the pipe joint and retracted to allow strongback 20 to be
20 moved out of tower 14 to pick up another pipe joint from ready
rack 76. During this time, travel block 16, pedestal 18, and
clamps 46 on stinger 22 are used to support the weight of the
pipe joint and pipeline during the final welding, examination,
and coating process. After the process is completed, clamps 46
25 on the stinger are opened and travel block 16 is lowered in tower

‘14 while the lay vessel 24 moves forward. Vertically extending

blocks 56 on pedestal 18 protrude through the rectangular cut



attached to the lay vessel 24. 1In the preferred enbodi ment, support frane
12 1 s adapted to pivotally receive novabl e deck 13 and-tower 14 such that
they may be noved between a first 5 operative pipe |laying position
that includes several different angles as seen in Fig. 1 and a second
stowed position for safety purposes during_ igugh seas or travel of the lay
vessel . To achieve this, novable deck 13 I'S pivotally attached at one
side of its lower end to support frane 12 and can be rigidly attached 10

al the opposindoghde ff LguLenen i 18 SURAOLLLIA® che 330 PERD Ik FLA.

12. A variety o attachnment points are provided SO tome?
14 can be set apiphéidesi réltraiarﬂgll ebl@cw A6h isndtheabl egened andd ztamsai Skn

and | ower tower S i i vLeM/of . S
nmount ed 15 téﬁerrmA\giéll’bIE\ES{2i Q’f(é(? gg%/lg Eode& iy E(/lobgoﬁll%d'f’é’l Igjf’eat’f‘%’éhed
to tower 14 or dépk 338isv zn;akngnmeﬂhtﬁnnﬂmeidmmgatbotheopipélpneléndntﬁ@r
per sonnel . Epme r&é §e§ge e a%hi %@e%of%%g%é)é¥]églcqba3 gg

along its | engt
the pedestal free the travel block to move back into

position, and have the next pipe joint ready for alignment
and welding to the pipeline helps to minimize the time
required to add pipe joints to the pipeline.

10 Because many differing embodiments may be made within
the scope of the inventive concept herein taught and
defined in the claims and because many modifications may be
made in the embodiment herein detailed in accordance with
the description, it is to be understood that the details

15 herein are to be interpreted as illustrative and not in a

limiting sense.



support the wei ght of the pipeline during the |owering or raising 20
of. the pipeline and to receive and guide the strongbagk into position in
the tower so that a pipe joint may be added to the pipeline. Travel bl ock

16 is received Lﬂ—%eme%—&4—aﬂd—supported by a cable edagsenbly 26
nmount ed on top of o r d stal 18, seep in F|g 5 an

on an adj ustabl e heet Hl ‘19 38 at tT1]e‘PT ower T"m’l

I nt ernal pipe cla I“H H posi ti oned adj acent ,
Means for gui di ng nto and . tower 14 $s @r n’ th

-7- formof a pair of ralls 28 on opp05| s of the tower that recei ve
rollers on the strongback. A pair of transition rails 30 extend fromthe

nsition period when the
B R R i AT S SRS SN A S S S S e

offshore, the apparatus comprising:
5 a support frame (12);

a movable deck (13) pivotally attached to said support
frame (12);

a tower (14) attached to said movable deck (13) and
supported by said frame (12) and said movable deck (13) in

10 a near vertical position;

& strongback (20) operable to hold and deliver a pipe
section (44) into said tower (14);

& travel block (16) arranged for movement along the
length of said tower (14) and for rece1v1ng and supporting

15 the weight of the pipeline; and _ _

a pedestal (18) supported by said movable deck (13)
and arranged to receive and support the weight of the
pipeline from said travel block (16), said pedestal (18)
being movable between a first open and a second closed

20 position.

2. Apparatus according to claim 1, wherein said travel
block (16) is movable between a first open and a second

closed position.

25 _
3. Apparatus according to claim 1 or claim 2, comprising:
&n internal pipe ciamp (19) supported by said tower
(14) and arranged for movement along the length of said
tower (14); and |
30 means (38) for éligning said internal pipe clamp (19)

with & pipe section (44) held in said tower (14) for

addition to the pipgeline.

4. Apparatus according to claim 3, wherein said alignment

35 means for said internal pipe clamp (19) comprises a housing



5 e positioh horizontal to the deck of the lay vessel and into or out
of.tower 14. A rait—swteh-32-is—used at the junction of rail 28 and -

‘transition rail 30 o | | ow_downward novenent of stron in tower 14
once a pipe joint | < ced nto tower 14 by .st? ﬁ mg’nﬁmmwal r
of hydraulic cylind H attached é% t he | ower »e f are
‘positioned to recei st rongback>20 during certain phases of
t he operation. Sheave 36 on the top of tower 14 provides a support point

'for“a cabl e that, i tQ_one end tr back.20 and.is.used in
.conj unction witt%sas%vma%\%: ?’ggcrl a?soensaanl IB\%%’?%t@%Qb%%ﬁ 5‘8"9%1318 ﬂ’etween afid
out of tower 14fiStonghacict®2d pesdrriiom Bngl 23 sembnd, dxstehdiede polsiabon.
triangul ar shaped franme and is provided with a plurality of clanps 40 _
‘spaced along its length. Each end of strongback 20 is provided with rollers
42 that are sizéd toAppareseisvedccbrdngs 26 any Zhein®f30t88 tgveEedéng
0 1L operall ongla BeS! Lhqesk08g b PRELECPET NGNS §nd 18longRack

of said movable deck (13).

6. Apparatus according to any one of the preceding
claims, comprising means (40) for aligning a pipe section
10 (44) held by said strongback (20) in said tower (14) with

the pipeline for addition thereto.

7. Apparatus according to claim 6, wherein said pipe
section alignment means comprises a clamp (40) arranged to
15 hold a pipe section (44) and be movable between a first

retracted position and a second extended position.

8. Apparatus for receiving and storing pipe sections, the
apparatus comprising:

20 a U-shaped rectangular frame (66) having a plurality

of vertically extending spacers (70) across its width; and

2 horizontal support (68) arranged to be removably

received in said frame (66) above said spacers (70), saié

horizontal support (68) having a plurality of vertically

25 extending spacers (70) across its width.



| ay vessel on tower 14 and clanps 40 extend fromthe flat portion for
gri'pping a pipe joint 44. € anps 40 are adjustable so as to be capabl e of
novi ng between a first retracted position and a 25 second ext ended
position to allow alignment of the pipe joint 44 with the pipeline for
wef*di ng. Stinger 22, seen in Fig. 1 and 1Q,;4s attached to the bottom

-8- of the novable work deck 13 (Fig. 12) and designed to provi de support
to.fhe pipeline as it is |owered during forward novenent of the |lay vessel.
Stinger 22 is formed fromtwo sections tAmdrrace pivotally attached to each
ot her . The | ower section is 5 novabl e between a first retracted or
fol ded position and a second extended position relative to the upper
section and the work xgoigaTyd gdre e A8 tveresidAIOR AV |IVEI T SaciN®N i S

posi ti oned

5 A support frame (12) and movable deck (13) on a lay
vessel (24) support a tower (14) at the desired angle for
pipe laying.' The tower (14) has a travel block (16) that
is movable between open and closed posifions for receiving
a pipe section and supporting the weight of the pipe or

10 pipeline. The travel block (16) can move along the length
of the tower (14) for raising or lowering the pipe or
pipeline. A pedestzl (18) that is movable between open and
closed positions for receiving a pipe section and
supporting the weight of the pipeline is positioned near

15 the bottom of the tower (14) and arranged to transfer the
weight of the pipeline from the travel block (16) to the
pedestal (18) without.the need to open the travel block
(16). A strongback (20) with adjustable clamps is used to
grasp a pipe section from a ready rack (64) and transfer

20 the pipe section into the tower (14) for addition of the
pipe section to the pipeline. The strohgback (20) is
guided into and up the tower (14) by rails. A stinger (22)
extends down from the lower end of the tower (14) and is
provided with <clamps to grip the pipeline during

25 operations. The main portion of the stinger (22) may be
pivoted up adjacent the lay vessel (24) when pipe laying

operations are not in progress.

30 Fig. 1



substantially parallel to the hull of the lay vessel to present little or
no-resi stance to novenent of the vessel when pipe 10 | ayi.ng operations
are not underway. This also prevents danmage to the stinger. In the
preferred enbodi nent, stinger 22 is provided with three clanps 46 that can
be used to support the pipeline during welding of a new pipe joint onto the
pi peline. Stinger 22 matches the angle of tower 14 during pipe laying 15
operations. Travel block 16, seen in Fiigg 7 and 8, is adapted to support
the weight of a pipe joint or the pipeline. As seen in Fig. 7, travel block
16 is fornmed fromtwo sections each having a cutout that defines an opening
48 with a dianmeter sized to receive a 20 section of pipe when the two
travel block sections are adjacent each other. The two sections of travel
bl ock 16 are novabl e between a first closed position adjacent each other
and a second open position. The dianeteerFESPening 48 is smaller than the
di aneter of buckle arresters 50, seen in evation in Fig. 8,
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25 * that are attached to the pipe at predetermned intervals. Opening
48 i s shaped to define four rectangul ar extensions equally spaced apart in
an ot herw se circul ar opening. The REPLACEMENT SHEET -10- 14 in
preparation for the next pipe joint to be added to the pipeline. Base 54
I's supported by two separate plates 57 that are novable relative to each
other. As seen in Fig. 12, pedestal 183iyg supported by novabl e deck 13 and
aligned with a hole 5 provi ded thergfhrough. Internal pipe clanp 19,
the location of which is shown i Bé+e: %€t Hed i nside a housing 58

that serves as a neans for aligning erifing clanp 19 with and into a
pipe joint 44 that is being held in 2/by strongback 20. Al i gnnent
nmeans i s _ F|(3 2 .
o —16
14
e’
28,\\*_‘
32
34 | 38

30



10 . * necessary for the follow ng reasons. The pipe |aying operations

are conducted in a near vertical position. As a result, it would be '
extrenely difficult or inpossible to | augr clanp 19, hanglng by a cable in
a normal vertical position, into a pipe that is not in a vertical position

due to the position off tower 14 apd 15 strongback 20. Housing 58 is
sized to be received over the endjof the pipe so that clanp 19 is easily

I owered into thelpi | di ng|operations. Means for positioning
housi ng 58 over ¢ pi pe i§_provi ed in the formqf hydraulic cylinders 60
that are attached/fo_ tow 4 andjadapted via ar to cause the desired
20 movenent pCousT 8 bet _ d position and a
second extended pPL\ti on|in allgnnen 'pe joint. Fig. 11 is an
end vi ew of pige| pi 64 |fhdt proyi orage, transport, and -

transfer betwegniryesskl s @t {ipi pe |
operation. Prior t Nt ers wy
gquantity of piper~vg hi ng
and did not prov

ed in a pipe |aying
le to store a large
e bottom of the container
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way ofr transferring |large quantities of pipe fromone vessel to -10- 14
I n. preparation for the next pipe joint to be added to the pipeline. Base
54 is supported by two separate plates 57 that are novable relative to each
other. As seen in Fig. 12, pedestal 18 is supported by novabl e deck 13 and
aligned with a hole 5 provided therethrough. Internal pipe clanp 19,
seen in phantomviewin Fig. 9, is retaimed inside a housing 58 that serves
as a neans for aligning and inserting 3}@§p 19 with and into a pipe joint
44 that is being hetd in tower 14 by s éack 20. Alignnment nmeans is 10
necessary for the follow ng reasons. The pipe |aying operations are 57

conducted in a nej tical—positionAs st it woul h?_fx enely
difficult or inpodsibld tolflower ¢lahp 19, handi ng W A
< I { B R it _.__IL.._]-__I
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by a cable in a normal vertical position, into a pipe that is not in a
vertical position due to the position of tower 14 and 15 . strongback 20.
Housing 58 is sized to be received over the end of the pipe so that clanp '
19 is easily lowered into the pi pe for welding operations. Means for

posi tioning housing 58 over the pipe is grOV|ded in the formof hydraulic
cylinders 60 that are attached to toweP/84 and adapted via arnms 62 to cause

the desired 20 ~ novenment of "housingF4& between a first retracted
position and a second extended position in alignment w hethe pi pe joint.
Fig. 11 is an end view of pipe bins 64 that provide f the storage,
transport, and L r ansfrr—tretweerressets i e n.a pipe
| ayi ng operag+ph. Prior art |contes Pr nalpl e to store rge
guantity of fpirpe w thout crdshi ' ttomof the contalher
and did not provide a safe - + antities of pip

fromone veskel to
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anot her. Pipe bins 64 solve these problens. A rectangular U shaped franme
66 seen in Fig. 1 is divided into upper and | ower storage sections and-is
provided with a plurality of vertically extending horizontal spacers 70.
Hori zontal supports 68 are 5 removably received in and supported by
rectangul ar franme 66. Each. support 68 is also provided with a plurality of
vertically extending horizontal spacerg/&0 that are spaced apart according
to the size pipe to be used in the pipe |laying operation. As seen in.the
end view of Fig. 11, horizontal supports 68 are 10 lb[gyi]cggd with a
flange 72 on each end that is received in @:-:, 66 to place the | oad of
support 68 and the pipe | oaded thereon on r etdygduar, frane 66 instead of
the pipe in the | ower section of franme r’, acers 70 are
provi ded at suitable intervals along the’l g i
]
il

)

1 pOrts 68 and the
bottom of franme 15 66. Horizontal sp !/v pyefent the pipe from
rolling in the bin during rough seas and p uig&ﬂo,: safety hazard or
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t he pi-pe. Any suitable supporting material such as |unber may be used

bet ween | ayers of pipe to evenly spread the |oad and prevent direct pipe
contact that could damage the ends of the 20 pi pe. Padeyes or |ifting
bal es 74 are provided on frame 66 to allow transfer of pipe bin 64 and al

pi pe stored therein in a single operation. In operation, a single pipe

“joint 44 has the ends prepared for meldKag to the pipeline an_Ls\‘__
transferred to a pipe ready 25 rac As seen int end vi ew of
Fig. 11, strongback 20 is |owered over ready rack 76 and nps 40 are used

- to grasp pipe joint 44. As seengi-n thegesequence of FigZ A, stirongback 20 is
-12- then pulled up and QUIded(OH\O toWer 14 on rai 0 and {32. The tower
may be set from zero degrees to fiftean d
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vertieal in the preferred enbodi ment for laying of pipe in deep water.
Clanps 40 on the strongback are used to nove the pipe 5 joint into
alignnment with the pipeline. Rail switch 32 is noved to allow the
strongback to nove down in tower 14 and onto strongback | owering cylinders
34. The strongback is | owered by cylinders 34 until the end of the pipe
joint is the proper distance fromthe h8l of the pipeline. Housing 58 is
noved into 10 alignment with the top of the pipe joint, internal pipe
clanp 19 is lowered into the pipe joiﬂ_.téo he proper position at the
junction of the pipe joint and pipeli d, a pipe clanp 19 is actuated to
clanp the ends of the pipe joint and pi.peline in the proper position for

wel di ng. Travel block 16 is positioned bel ow 15 t he upper end of the
pi pe joint and cl gsed around the bu arrester on the pipe joint. In
the preferred enbpdijment, strongba 20 anps 40 are used to support

the pipe joint dufi

g the firgg wel d passe€eg. anps 40 are then
rel eased fromthejpi

pe joint and r acted to w gltron 20 to be
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. T ——— LAt s ape
20 - -moved out : c‘f"o pl'ck up anot her p| E%#Pﬂ{h frr@m ready Wack SG
76. “During this fi travel bl dck 16, pedestal 6’5 SEIRieps mgiao’rf*?g paged .=
stinger 22 are ysgd 03 BEBGPOP8 tihe wei ght of the E%Mﬁﬂ angagidael. i @aged .
during the final tding, exam ngafion, and coati ng pf @mg(g\f baged.NCto paged ..
process is conpljeted, clanps 2 on the sti né'bﬂbm@topeﬁ@géd@.ﬂ.% paged
travel block 16 b=s—dquered in to r 121 While the Iay vessel 24 noves 8
f orwar d. frt [ cal I Yo ext endi nq oc 56 on edest
rectangul a 8 yped “tg yacgomp "’f‘?)?i ﬂar"V

pi peline Oﬂ-.ﬁhbﬁg) , L B@da

Bat @&a@:qm@rlcss NG i AL S UPP kit .*f-rm’ga (12) i

movabl e deck an {,)l vot Fﬁay attached to sal d support frane

10

15

a0

25

30

. 35

nec to have a means -Lo teans{er bhe pope g’ruzn the
borizontal position on tha lay vessel ro a neaxr vertical
position on.the lay line. It is also necessary to have

some means of lowering tha pipe as the lay vesgel moves

forwaxd. A particular problem in thie area has been tha

issues of deviming an efficient mannar of trinsrerxing the’
load of the pipelina to a holding wachanism so that the
lowering mechaniem can then be raised in preparation forxr
receiving the weight of the noext pipe joint. What isg
lacking in the axt ie a syctem that provides an afficient, -

time egaving meane of tranefexxing tha pipe zrom' the

horigontal poeition to a near vextical position wich the
lay line, positioning the new pipe in alignment for walding
to tho cxisting pipeline, lowering the pipeline with the
new pipe added, and then continuouoly xepeating the

proccsa.

UK Patent Application No. GR-A-2 U5 787 diecloses a
pipclaying vesoel in which pipe lengths to bas welded to a
pipcline are fed to a owing arm which is pivored about a
transverse axis, and used to raisc thc pipe lengths to an
upright oxrientation. A gripper carxrriage holds the pipe
length and is wovable in a laying towcr by a cable.

Gexman Patént: Application No, DB-A-2 118 360 (-Us-A-a'
660 322) discloses & technique for pipclaying in which an
elongate pivotable ramp is mounted on thc veoocl. The ramp
has a fixed clamp arrangement for holding the pipeline
stationary during pipﬁline' asgembly, and a movable clamp
arrangement for ceﬂaioning the pipeline during payout. Aan
elongate pipe séction loader assembly is pivotably mounted
un the vessel for movement between a horizontal pipe

‘section receiving positiocn, and en inclined pipe sectioa

transferring poaition.
According to the present invention there is prov:.dcd



a tower (14) attached to said novabl e deck MPU\OWEMDISHEE‘E by said frane
(12) and said novable deck (13) in 10 a ne ijon; a
strongback (20) operable to hold and delivef B ( 4) into said
tower (14); a travel block (16) arranged fo ng tihe | ength of
said tower (14) and for receiving and suppo A
pi petine; a pedestal (18).supported byssaid m)vabl e deck (13)} and arranged
to.receive and support the wei ght of the pipetrme—froem-sara—travel bl ock
(|16) dsai dappalest as gdﬂ)ram n?armw;n}uetmgaapﬁﬁeﬁgnapgﬁflaneb:%,second
cl ose 20 o] -and a cla 40) arranged to ho and align a pipe
section (4 &’ %éfégy ‘é'él'd"‘%??%)ng%%((‘:k (20) in said tower (14) wth the )
pi peline for adalisuppotthefweswma; said clanp (40) being novabl e between a

first retract edap?‘%lvt 9.” aggdg qu%nL%nY actached to sald wsuppoxt

5 frame;

a tower attached to gaid movable deck and supportad by'
wiaid Frame and wgald movaBla deck in a neax vert::.cal
position; ' .

a ncrongback operable to hold and deliver a pipe -

10 section into zald towex:; _

a travel block arrxanged for movement along the length
of said tower apd for recexv:.ng and supporu.ng the weigh:'
of the pipeline;

a pedastal suppoz:ced by': said movable deck and arrangaed

15 o xeceive and support the weight of the pipeline from said
txavel block, said paedastal being movabla batween a first
opan and & socond closed positicn; and _

a clamp arr‘anged-.co hold angd align a pipe secticn held
by said strxongback in said tower with tha pipealina for

20 addiction theretd, said clamp being movable between a firsc
ratracted poeition and a cedond extended poeition.

In a preferrcd cmbodiment ot tho invention, pipe bino
are provided chajc are gapable of c¢toring, traneporting, and
transferxing between vesselo up to twenty-five thousand

35 . feet (7,600 m). ot twelve and three-quarter inch (325 mm}
outer diamcter pipce. A pipe ready rack is positioncd on
the lay vesscl adjacent a pipe bin for receiving a single
.prcparcd pipc jo:.nt. The atrongback is uscd to litt tho
pipe joint from the xoady rac): and move it into a ncar

30. wextical pos;t:ion in the tower on the lay vessel. The pipe
joint is al:.qned and held m position over the pipcline by
the atrongback cle.mpa (support typel and-a weld clamp while
the pipe joint ig welded to the pipeline. The travel block
puppoxted by the tower recei_ves the weight of the pipe



25 ‘extended position. 2. Apparatus according to claim 1, wherein said
travel block (16) is novable between a first open and a second 30 cl osed

posi tion.

i nt er nal
novenent
al isgni ng

3. Appar atus according to claim1l or claim2, conprising: an

pi pe clanmp (19) supported by said tower (14) and arranged for
along the length of said 35 tower (14); and -15- nmeans (58) for
said internal pipe clanp (19) with a pipe section (44) held -in

said tower (14) for addition to the B pel i ne. Appar at us accordi ng

to-claim3, wherein said alignnment

for Sald |nternal pi pe clanp (19)

conpri ses .a,housi

N

10

joint’ anggpipeline via a buckle arrestex un Lhe pipe and is
used to- lower the pipclzne while the lay wverual moves
forward in preparatiocn to add "another pipe joint. The
pedestal on the mOVablc'déqk receives the weight vf the
pipeline on the buckle arxceter from the travel blouk and
supports the pipcline while ancother pipe jouint is being
pogitioned for welding to the pipeline. The sl runghack isg
capable of being lowered to pick up and raise a pipe joint

" during the f£inal welding phases to have a new pipe joint in

posiciénifor welding to the pipeline as soou as posgible
after the pipeline is lowered.
" The inventicn will now be deuscribed by'wéy of exampla
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".(50) attached to said t ower (14) and novabl e béERHKEMfwﬁ$HﬂEﬁ tracted

position and a second extended position. 10

any one of the preceding clains, conprisigg) A??AQ%@J”@%Z'

the | ower end of said novable deck (13)._,,._
(F14) and novabl e between a first retractéﬂ’posit
position. 5. Apparatus according to any dne of

cl ai s, cqrmorm'ggga SALRGR AR20l tASReG L

deck (13)

t he

e o0

ext ended

prece |ng 5

pyabl e

he precedlng cl'ai s,

T ongbacP I SHFE o%rg?ﬁ%‘%%@f i e Rt Rt S0,

are movable relative to each other. As seen in Flg 12, pedestal

18 is supported by rovable deck 13 and aligned with a hole

10

20

(3%
wm

provided therethrough.

Internal pipe clamp 19, the location of which is shown in Fig. 9, is
retained inside a housing 58 that serves as a means for aligning
and inserting clamp 1§ with and into a pipe joint 44 that is
being held in tower 14 by strongback 20. Alignment neans is
necessary for the following reasons. The pipe laying operations
are conducted in a near verticallposition. As a result, it would
be extremely difficult or impossible to lower clamp 19, hanging
by a cable in a normal vertical position, into a pipe that is not
in a vertical position due to the position of tower 14 and
strongback 20. Housing 58 is sized to be received over the end
of the pipe so that clamp 19 is ea;ily lowered into the pipe for
welding operations. Means for positioning housing 58 over the
pipé is provided in the form of hydraulic cylinders 60 that are
attached to tower 14 and adapted via arms 62 to cause ihe desired
novenent of housing 58 between a first retracted position and a
second extended position in alignment with the pipe joint.

Fig. 11 is an end view of pipe bins 64 that provide for the
storage, transport, and transfer between vessels of pipe joints
to be used in a pipe laving operation. Prior art containers were
unable to store a large quahtity of pipe without crushihg the
pipe at the bottom of the container and did not provide a sgfe

way of transferring large quantities of pipe fron one vessel to



7. Appar at us 6, \/\herel n said pipe section alignment
nmeans conpri ses 44) and

:arranged to hol
be movabl e bet ij[mel ! I l”liﬂ t ed p05|t|on a dREPMGEMEMT@HEETId d
posi tion. I,ving and storidng prpe SeECtTO t he

appar at us corrprl sing: 20 a U—shapeél'lrecta gyl 66 aving a
“plurality of vertically. extend| ng spacers (70) fc o?és H@m nd a
hori zontal support (68) arranged to be bl frame

(66) above said spacers (70), said horizontal sppport (68) havi_n a

plurality of vertically 25 extending spacers (70) _aCross_Tts '
1. Apparatug for near vertical laying of a pipeline

offphora, the apparatusg comprising:
5 Y suppoxt frame (132); ;
a movable deck (13) pivotally attached to said support
frame (12); . .
a towexr (14) attached to said movable éeck (13) and
supported by paid frame (12) and oaid movable deck (13) in

10. a near vertical position;
" a-otroagback (20) opcrable to hold and delivar a pipe
gection (44) into said towexr (14);

a travel block (16) arranged for movement along the

length of said tower (14) and for xcceiving and gupporting
15 ° the weight of the pipeline; '

"a ‘pedestal (18) supported by osaid movable deck (13)
and arranged to xeceive and support thc wcight of the
pipeline from said travel block (16), ocaid pedectal (18)

_ being movable between a fixst open and. a second closed.
20 position; and o :

e clamp (40) arraziéed to hold and align a pipe cectian -
(44) held by said strongback (20) in said tower (14) with
the pipeline for mddition thereto, said clamp (40} being
movable betweon a firxst retracted pomition and a second

z5 'extendﬂed.position. '

2. Apparatus according to alaim 1, wl1e1'ein said travel
block (16} is movable between a first open and a second
30 c¢losed position, ' '

3; " Apparatus according Lo claim 1 or claim 2, comprising:
an internal pipe 'clamp (19) mupported by said towsr
(14) and arrxanged for. movement along the length of said
35 towerr {14); and
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means (58) for aligning sald internal pipe clamp (19)

‘with a pipe section (44) held in gald tower .(14)' for

addition to Lhe pipeline.

4. Apparatue accowding Lo &laim 3, wherein said alignmem;'

means for said inLernal pipe é.‘#.amp (19) compriges a housing
(58] attached to said tower (14) and movable betwean a
first retracted position and a second extended position.

S. Apparatus according Lo any one of the preceding
claims, comprising a stiuger {22) attached to thae lower eund
of said movable deck {13).



