
Description                                           attempt to move
laterally off the pipe discharge.:: ramp, but since it is held in place, it
will exert a The present invention relates to an articulated     sideways
or lateral force against the remote end. pipe discharge ramp attachable to
a pipelaying   of the pipe discharge ramp. This lateral force is vessel for
guiding a pipeline being laid from said.    translated into a sideways
bending moment at the vessel, and toamethod for laying a pipeline from
connection of the pipe discharge ramp to the a pipelaying vessel.
pipelaying vessel. Even further, the pitching and Along with the increasing
development of oil     rolling motions of the pipelaying vessel may and gas
wells offshore, demand for pipelaying  introduce additional bending  and
torsional: apparatus to connect underwater facilities or to     moments in
the pipe discharge ramp. Such bring oil and gas to shore has increased
sharply., ..  forces, acting on a substantially rigid structure, Special
purpose pipelaying vessels are employed   may reach such a magnitude that
the pipe *   to lay pipelines along the ocean floor. A typical  discharge
ramp  would  sustain  significant pipelaying operation involves assembling
the      damage, thereby causing a cessation in the pipeline by adding one
section of pipe at a time  15   pipelaying operation and down time to
repair the on the pipelaying vessel and then moving the      pipe discharge
ramp or even replace it. vessel ahead as the assembled pipeline is paid
As pipelaying progresses into ever deeper out and laid onto the ocean
floor. Altematively,  waters, the slope. of the suspended pipeline will the
pipeline may be preassembled and wound        become steeper and steeper,
and therefore in onto a rotatable reel which has been mounted on    20
very deep waters the suspended pipeline will the vessel. The pipeline then
is spooled off the  approach the pipelaying vessel in a nearly vertical
reel and laid onto the sea floor after the vessel  direction. Conventional
S-method pipelaying in arrives at the proper field location.
such depths will require an extremely long pipe Any pipeline is capable of
withstanding some     discharge ramp which is vulnerable to rough sea
bending but such bending must stay within   25   conditions.A
moresatisfactory method of laying predetermined limits to avoid buckling
due to     pipelines in very deep waters is the J-method, excessive bending
or metal fatiguing due to cyclic  wherein the pipeline is assembled on the
barge or bending. As the pipeline is laid from  a          ship in a
vertical derrick or an adjustably inclined conventional pipelaying vessel,
the pipeline exits  ramp or tower, thereby eliminating the pipe the vessel
and follows a more or less "S" shaped    30   overbend associated with the
S-method. (GB- configuration from the vessel deck to the ocean
A-2019976). Such a J-method requires only a *     floor. In relatively
shallow waters, the. small    relatively small vertical articulated pipe
discharge vertical descent of the unsupported pipeline      ramp which
controls bending of the pipe due to results in a large radius of curvature
of the     horizontal forces, ocean currents, and pitch and pipeline as it
comes off the vessel, and the   35   roll motions of the vessel. Such a
discharge ramp pipeline remains safe from bending damage.        will be
subjected to high loads. However, as the water depth increases, the length
It is the object of the invention to provide an of unsupported pipeline
increases, causing the    articulated pipe discharge ramp which not only
pipeline to sag under its own weight. Thus, the   will accommodate the
operating  conditions radius of curvature of the pipeline as it leaves the
40   encountered  during conventional pipelaying vessel becomes smaller and
the  bending          operations without being damaged, but also in moments
imposed on the pipeline may well          less conventional pipelaying
operations. exceed the allowable limits and result in           For this
purpose the articulated pipe discharge permanent deformation of the
pipeline.            ramp (1, 14) attachable to a pipelaying vessel (2, For
deeper water pipelaying operations, an   45   11) for guiding a pipeline
(7, 25) being laid from articulated pipe discharge ramp is used to control
said vessel comprises according to the invention the bending of the pipe in
the overbend portion of  a plurality of elongated interconnected multi-leg
the suspended pipeline span (GB-A-1479905).       segments (3, 4,15,16,17)
arranged in end-to-end Such a pipe discharge ramp generally is a long,
relationship and joint means (9,10, 21, 22, 23, 24) slender, rigid
structure which extends outward   50   interconnecting at least a pair of
said segments to and curves downward from the stern end of the     allow
said segments to flex in any direction within pipelaying vessel, and
contains rollers for       a preselected angle. supporting and paying out
the pipeline as the      The invention relates moreover to a method for
pipelaying vessel moves forward. The pipe dis-    laying a pipeline (25)
from a pipelaying vessel, charge ramp often is used in conjunction with
55   which method comprises according to the inven- flotation means to
force the pipeline to assume a  tion attaching an articulated pipe
discharge (14) curvature whose minimum radius is large enough    ramp in a
vertically hanging position to the to avoid undue bending.
pipelaying vessel (11), deploying pipeline through As the pipeline leaves
the pipelaying vessel and  the articulated pipe discharge ramp, and
allowing acts against the articulated pipe discharge ramp,   60   the pipe
discharge ramp to flex in any direction it exerts more than just a vertical
component of  within a preselected angle responsive to forces force against
the pipe discharge ramp. If the     exerted on the deployed pipeline.
pipelaying vessel deviates slightly from its course  The invention will be
described by way of or if lateral currents are present which act against
example in more detail with reference to the the pipeline as it is being
laid, the pipeline will  65   drawings, wherein: 2   



3                   0 094 698                   4 Figure 1 shows a vertical
cross-section of an   rig, or other vessel to pipelaying is the use of a
articulated pipe discharge ramp attached to the    vertical articulated
pipe discharge ramp, which is back end of a conventional pipelaying vessel;
attached to the bottom hull of the drilling ship or Figure 2 shows a
cross-section of a segment of   other vessel, or beneath or off the side of
the the articulated pipe discharge ramp of Figure 1    semisubmersible rig
for the purpose of guiding along the line 11-ll, which is drawn to a scale
and protecting the pipeline being deployed to the larger than the scale of
Figure 1;                 ocean floor. Figure  3 shows a side view of a
pipelaying vessel in the form of a converted deepwater            Figure 3
shows a pipelaying vessel in the form drilling ship provided with an
articulated pipe    of a deepwater drilling ship 11, for carrying out
discharge ramp for vertical pipelaying;          10  the J-method of
pipelaying. The drilling ship 11 s Figures 4A and 4B show a joint employing
a     provided with a derrick 12, a moon pool 13 and a dumb-belt; and
vertical articulated pipe discharge ramp. 14, Figures 5A and 5B show a
joint employing a  comprising three segments .15, 16 and 17. The
doubleheaded bolt with rubber dampers.           segments are similar to
the second segment as Figure 1 shows a vertical cross-section of an
described with referenceto Figure 1 and comprise articulated pipe discharge
ramp 1 according to  four legs in the form of tubular sections 18. The the
invention connected to the rear end of a        tubular sections 18 are
connected to each other pipelaying vessel 2, wherein the articulated pipe
by first connecting members 19 and second discharge ramp 1 comprises a
first segment 3 and   connecting members (not shown) which are a second
segment 4. The first segment 3        perpendicular to the plane of drawing
of Figure 3. comprises four legs in the form  of tubular        The
articulated pipe discharge ramp 14 is able to sections of which only the
tubular sections 3a and  substantially flex as shown particularly at joints
3b are shown in Figure 1, the second segment 4  21 and 22 which are closed
and joints 23 and 24 which are open in the position as shown in Figure
comprises four legs as well. The latter legs,      3.When the pipe
discharge ramp 14 is in a vertical form of tubular sections 4a, 4b, 4c and
4d are shown in Figure 2. The legs are interconnected by  position, as
shown in phantom, all joints are horizontal connecting members 5 and
vertical  open. Pipeline 25 is put together into a pipeline in connecting
members 6. A pipeline 7 passes out of   the derrick. 12 and is then passed
through the the rear of the pipelaying vessel 2 and is cradled    30   moon
pool 13 and the pipe discharge ramp 14. by a plurality of rollers 8
arranged along the pipe  The articulated pipe discharge ramp 14 is
discharge ramp 1. The pipe discharge ramp 1 is     attached to the drilling
ship 11 by docking cones able to substantially flex as shown particularly
at  26 which mate with corresponding indentations joint 9 which is closed
and joint 10 which is open.  26a in the hull of the drilling ship 11.
Connection When the pipe discharge ramp 1 is in a raised    35    and
release of the pipe discharge ramp 14 is mode as shown in phantom, joint 9
is open and      carried out with the use of lugs or cams (not Joint 10 is
closed. Such flexibility improves the  shown) at each docking cone 26. The
lugs or cams lifetime of the pipe discharge ramp 1 and reduces  are
actuated hydraulically or by wirelines, to the contact loads applied to the
pipeline 7 while  secure the pipe discharge ramp 14 at the docking laying a
pipeline in rough seas.             40   cones 26. The advantage of the
articulated pipe discharge    A significant feature of the articulated pipe
ramp according to the invention is that the joints  discharge ramp
according to the invention is that allow the segments to flex in any
direction within  joints interconnecting  a pair of segments a preselected
angle. Thus the joints allow more    arranged in end-to-end relationship
allow these control of the vertical and lateral motions of the   45
segments to flex in any direction within a pipe discharge ramp than the
joints of existing    preselected angle. Preferably the angles within *
pipe discharge ramps, as the existing pipe dis-     which the segments 16
and 17 can flex, are charge ramps were only provided with bumper
selected in such a manner that the lower segment stops to control the
downward curvature of the     17 is allowed to rotate up to 20 degrees from
the pipe discharge ramp.                         50   vertical in order to
accommodate pipeline deflec- The additional control of the motions of the
tions up to 20 degrees from the vertical. The articulated pipe discharge
ramp according to the   pipeline may be deflected from the vertical axis
invention is beneficial to the lifetime of the pipe  by horizontal forces
applied to the pipeline to discharge ramp.
control sag bend strains, ocean currents, or pitch In accordance with the
present invention it is  55   and roll motions of the pipelaying vessel.
Both the feasible under some circumstances to convert an    horizontal
forces and the resultant current drag existing deepwater drilling ship,
semisubmersible  forces may act in directions skew to the vessel drilling
rig, or other vessel to lay pipelines. Using  heading, so that the pipeline
in general will. the existing derrick, moon pool, etc., such a vessel
approach the vessel obliquely to the vessel axis. or rig typically may lay
a pipeline in the range of 60    Thus, the main function of the articulated
pipe from 300 m to 3000 m, where pipelaying by the      discharge ramp is
to control the curvatures of the above-described    conventional
S-method        upper end of the pipeline span under such becomes
increasingly difficult and expensive.      adverse conditions. Without an
articulated pipe A necessary part of the conversion of an         discharge
ramp, the pipeline could fail by existing drilling vessel, semisubmersible
drilling   s5   buckling due to excessive bending in one 



3    5             0 094 698 direction or by metal fatigue due to cyclic
segments, and two connected socket-filling bending.
members. Figures 4A and 4B show a joint employing a        3. The
articulated pipe discharge ramp as dumb bell. The connected socket-filling
members.  claimed in claim 2 characterized in that said- in the form of a.
dumb-bell, connecting leg 28 of     5   connected socket-filling members
are in the form first segment to leg 29 of a second segment    of a
dumb-bell. comprises a shaft 30 and two spheres 31 and 32 at   4. The
articulated.: pipe discharge ramp as either end thereof. The spheres 31 and
32 may be.  claimed in. claim 3 characterized in that the attached to the
shaft 30 by threads 33 or in any  furthermost ends of the  dumb-bell are
flattened. other manner known to the art. Preferably the   10    5. The
articulated pipe discharge ramp as spheres 31 and 32 have flattened ends 34
which    claimed in claim 2 characterized in that said allows them to abut
within the outer case 35     connected socket-filling members are in the
form attached to the end portion of leg 28 and the outer  of a doubleheaded
bolt. case 36 attached to the end portion of leg 29       6. The
articulated pipe discharge ramp as without doing damage thereto. Figure 4A
shows   15   claimed in claim 5 characterized in that cushion- the joint in
a closed position with the outer case      ing means are provided between
the bolt heads 35 of one side abutting the outer case 36 of the  and the
sockets. other side. Figure 48 shows the joint in an opened  7. The
articulated pipe discharge ramp as position with the spheres 31 and 32
abutting the  claimed in claim 1 characterized in that the ends of the
outer cases 35 and 36. The outer cases   20   articulated pipe discharge
ramp is attachable to 35 and 36 may be manufactured in one piece, as    the
pipelaying vessel in a vertically hanging shown in Figure 4A, or in two
pieces by attaching  position. end closures 37 and 38 to the sockets 35a
and 36a   8 The articulated pipe discharge ramp as of the outer cases 35
and 36, thereby enclosing   claimed in claim 7 characterized in that the
the spheres 31 and 32.                       25   pipelaying vessel is a
drilling ship having a moon Another type of the joint is shown in Figures
5A  pool, and the articulated pipe discharge ramp is and 5B wherein a
doubleheaded bolt with rubber       disposed beneath the moon pool. dampers
is employed. The doubleheaded bolt,         9. The articulated pipe
discharge ramp as connecting leg 40 of a first segment to leg 41 of a
claimed in claim 8 characterized in that the second segment, includes a
shaft 42 and heads in   30   pipelaying vessel hull has conical
indentations the form of nuts 43 and 44 attached at either end  which mate
with docking cones at the upper ends thereof by threads 45. Cushioning
means in the    of the articulated pipe discharge ramp. form of rubber
dampers 47 and 48 within outer       10. The articulated pipe discharge
ramp as cases 49 and 50 provide resilient seating for the  claimed in claim
9 characterized in that wirelines nuts 43 and 44 within the outer cases 49
and 50.  35   extend from the vessel to the articulated pipe Figure 5A
shows the joint in a closed position and -  discharge ramp via holes in the
docking cones, Figure 5B shows the joint in an open position. The  and
means is provided to connect and release the rubber dampers 47 and 48 are
enclosed within the     articulated pipe discharge ramp with the wire-
outer cases 49 and 50 by attaching end closures     lines. 51 and 52 to the
sockets 49a and 50a.               11. The articulated pipe discharge ramp
as The advantage of the above-described joints is  claimed in claim 7,
characterized in that the the strength thereof, which is beneficial for the
life  preselected angle is selected in such a manner of the articulated
pipe discharge ramp.           that the lower segment can rotate up to 20
If the segments of the articulated pipe dis-    degrees from the vertical.
charge ramp have more than two longitudinal  45     12. A method for laying
a pipeline from a legs, for example three or four, there will be three
pipelaying vessel characterized in that the or four joints used between
each pair of          method comprises attaching an articulated pipe
segments.                                         discharge ramp in a
vertically hanging position to the pipelaying vessel, deploying pipeline
through Claims                                      50   the articulated
pipe discharge ramp, and allowing the articulated pipe discharge ramp to
flex in any 1. An  articulated  pipe  discharge  ramp       direction
within a preselected angle responsive to attachable to a pipelaying vessel
for guiding a   forces exerted on the deployed pipeline. pipeline being
laid from said vessel, said pipe     13. The method as claimed in claim  12
discharge  ramp comprising  a plurality  of  55   characterized in that the
pipelaying vessel is a elongated interconnected multi-leg segments
drilling ship having a moon pool, and the arranged in end-to-end
relationship and joint     articulated pipe discharge ramp is disposed
means interconnecting at least a pair of said     beneath the moon pool.
segments characterized in that the joint means      14. The method as
claimed in claim 13 charac- allow the said segments to flex in any
direction   60   terized in that the pipelaying vessel hull has within a
preselected angle.                       conical indentations, the
articulated pipe dis- 2. The articulated pipe  discharge ramp as
charge ramp has upper ends which have docking claimed in claim 1
characterized in that said joint  cones, and the articulated pipe discharge
ramp is 



means include at least two sockets, with each     attached to the
pipelaying vessel by mating the socket being in an abutting end of said
pair of  65   docking cones with the conical indentations. 4    5
0 04 698                       6 direction or by metal fatigue due to
cyclic       segments, and two connected socket-filling bending.
members. Figures 4A and 4B show a joint employing a        3. The
articulated pipe discharge ramp as dumb-bell. The connected socket-filling
members   claimed in claim 2 characterized in that said in the form of a
dumb-bell, connecting leg 28 of a        connected socket-filling members
are in the form first segment to leg 29 of a second segment       of a
dumb-bell. comprises a shaft 30 and two spheres 31 and 32 at   4. The
articulated pipe discharge ramp as either end thereof. The spheres 31 and
32 may be  claimed in claim 3 characterized in that the attached to the
shaft 30 by threads 33 or in any  furthermost ends of the dumb-bell are
flattened. other manner known to the art. Preferably the   to    5. The
articulated pipe discharge ramp as spheres 31 and 32 have flattened ends 34
which    claimed in claim 2 characterized in that said allows them to abut
within the outer case 35      connected socket-filling members are in the
form attached to the end portion of leg 28 and the outer  of a doubleheaded
bolt. case 36 attached to the end portion of leg 29       6. The
articulated pipe discharge ramp as without doing damage thereto. Figure 4A
shows   15   claimed in claim 5 characterized in that cushion- the joint in
a closed position with the outer case  ing means are provided between the
bolt heads 35 of one side abutting the outer case 36 of the  and the
sockets. other side. Figure 4B shows the joint in an opened  7. The
articulated pipe discharge ramp as position with the spheres 31 and 32
abutting the  claimed in claim  1 characterized in that the ends of the
outer cases 35 and 36. The outer cases   20   articulated pipe discharge
ramp is attachable to 35 and 36 may be manufactured in one piece, as    the
pipelaying vessel in a vertically hanging shown in Figure 4A, or in two
pieces by attaching  position. end closures 37 and 38 to the sockets 35a
and 36a   8. The articulated pipe discharge ramp as of the outer cases 35
and 36. thereby enclosing   claimed in claim 7 characterized in that the
the spheres 31 and 32.                       26   pipelaying vessel is a
drilling ship having a moon Another type of the joint is shown in Figures
5A  pool, and the articulated pipe discharge ramp is and 58 wherein a
doubleheaded bolt with rubber    disposed beneath the moon pool. dampers is
employed. The doubleheaded bolt,         9. The articulated pipe discharge
ramp as connecting leg 40 of a first segment to leg 41 of a  claimed in
claim 8 characterized in that the second segment, includes a shaft 42 and
heads in   30   pipelaying vessel hull has conical indentations the form of
nuts 43 and 44 attached at either end  which mate with docking cones at the
upper ends thereof by threads 45. Cushioning means in the    of the
articulated pipe discharge ramp. form of rubber dampers 47 and 48 within
outer       10. The articulated pipe discharge ramp as cases 49 and 50
provide resilient seating for the  claimed in claim 9 characterized in that
wirelines nuts 43 and 44 within the outer cases 49 and 50.  36   extend
from the vessel to the articulated pipe Figure 5A shows the joint in a
closed position and  discharge ramp via holes in the docking cones, Figure
5B shows the joint in an open position. The  and means is provided to
connect and release the rubber dampers 47 and 48 are enclosed within the
articulated pipe discharge ramp with the wire- outer cases 49 and 50 by
attaching end closures   lines. 51 and 52 to the sockets 49a and 50a.
40      11. The articulated pipe discharge ramp as The advantage of the
above-described joints is  claimed in claim 7, characterized in that the
the strength thereof, which is beneficial for the life  preselected angle
is selected in such a manner of the articulated pipe discharge ramp.
that the lower segment can rotate up to 20 If the segments of the
articulated pipe dis-    degrees from the vertical. charge ramp have more
than two longitudinal  45     12. A method for laying a pipeline from a
legs, for example three or four, there will be three  pipelaying vessel
characterized in that the or four joints used between each pair of
method comprises attaching an articulated pipe segments.
discharge ramp in a vertically hanging position to the pipelaying vessel,
deploying pipeline through - Claims
50   the articulated pipe discharge ramp, and allowing .the articulated
pipe discharge ramp to flex in any 1. An  articulated  pipe  discharge
ramp       direction within a preselected angle responsive to attachable to
a pipelaying vessel for guiding a   forces exerted on the deployed
pipeline. pipeline being laid from said vessel, said pipe     13. The
method as claimed in claim  12 discharge  ramp  comprising  a plurality  of
55   characterized in that the pipelaying vessel is a elongated
interconnected multi-leg segments       drilling ship having a moon pool,
and the arranged in end-to-end relationship and joint     articulated pipe
discharge ramp is disposed means interconnecting at least a pair of said
beneath the moon pool. segments characterized in that the joint means
14. The method as claimed in claim 13 charac- allow the said segments to
flex in any direction   60   terized in that the pipelaying vessel hull has
within a preselected angle.                       conical indentations, the
articulated pipe dis- 



2. The articulated pipe discharge ramp as       charge ramp has upper ends
which have docking claimed in claim 1 characterized in that said joint
cones, and the articulated pipe discharge ramp is means include at least
two sockets, with each     attached to the pipelaying vessel by mating the
socket being in an abutting end of said pair of  65   docking cones with
the conical indentations. 4    7                  0 094 698
8 15. The method as claimed in claim  14         Schiff zur gelenkigen
Rohr-Ablauframpe Ober! characterized in that wirelines extend from the
Locher in den Kupplungskegeln Drahtseile er- vessel to the-articulated pipe
discharge ramp via  strecken, und dal Vorrichtungen zum Verbinden holes in
the docking cones, and the articulated   und Losen der gelenkigen
Rohr-Ablauframpe mit pipe discharge ramp is released from  and         bzw.
von den Drahtseilen vorgesehen sind. connected to the pipelaying vessel by
the wire      11.  Gelenklige   Rohr-Ablauframpe   nach. lines.
Anspruch 7, dadurch gekennzeichnet, dalB der 16. The method as claimed In
claim 12 chario-   vorgewahit Winkel so gewihit bet, daB des untere terized
in that the preselected angle is selected in  Segment bis zu 20 Grad von
der Senkrechten weg such a manner that the lower segment can rotate    0
schwenkbar ist- up to 20 degrees from the vertical.                 12.
Verfahren zum Auslegen elner Rohrblitung von elnem Rohrlegeschiff sue,
dadurch gekenn- Patentansprflche                                  zeichnet,
dag mit dam Rohrlegeschiff eine gelenk. ige Rohr-Ablauframpe In vertikaler
Hingeposition 1. Mit einem  Rohrlegeschiff verbindbare    5   verbunden
wird, ine Rohrleitung mittels der i ;-      gelenkige Rohr-Ablauframpe zum
FOhren einer       gelenkigen   Rohr-Ablauframpe  Ober  Bord vom  Schiff
aus ausgelegten Rohrleitung, mit      gagebon  wird,  und' -es  der
gelenkigen mehreren langgestreckten, miteinander verbun-
Rohr-Ablauframpe gestattet wird, in.Abhingigkeit denen, endweise
angeordneten mehrteiligen         von auf die Ober Bord gegebene
Rohrleltung --Vv-    Segmenten und Kupplungen, mit denen wenig-   20
ausgeObten Kraften in beliebiger Richtung inner- stens ein Paar dieser
Segmente miteinander        halb eines vorgewihiten Winkels nachzugeben.
verbunden ist, dadurch gekennzeichnet, dalt die     13. Verfahren nach
Anspruch 12, dadurch Kupplungen ein Nachgeben dieser Segmente in
gekennzeichnot, daB das Rohrlegeschiff ein Bohr- beliebiger Richtung
innerhalb eines vorgewihiten  schiff mit dner Offnung zur t6laufnahme im
Winkels ermoglichen.                         25   Schiffsboden ist, und die
gelenkige Rohr-Ablauf- 2. Gelenkige Rohr-Ablauframpe nach Anspruch
rampe unter dieser tffnung angeordnet ist. 1, dadurch gekennzeichnet, daB
diese Kup-           14. Verfahren nach Anspruch 13, dadurch plungen
wenigstens zwei Pfannen, von denen        gekennzeichnet, daB der Rumpf des
Rohrlege- jede in einem der aneinandergestoBenen Enden      schiffes
konische Vertiefungen aufweist, die ''eifo . dieses Segmentpaares
ausgebildet ist, und zwei   30   gelenkige Rohr-Ablauframpe an oberen Enden
7       miteinander verbundene, die Pfannen fOllende      mit
Kupplungskegein versehen ist, und die Bauteile aufweisen.
gelenkige Rohr-Ablauframpe mit dem  Rohr- 3. Gelenkige Rohr-Ablauframpe
nach Anspruch     legeschiff durch Paaren der Kupplungskegel mit 2, dadurch
gekennzeichnet, daB diese miteinan-    den konischen Vertiefungen verbunden
wird. der verbundenen, die Pfannen fOllenden Bauteile   3  15. Verfahren
nach Anspruch 14, dadurch die Gestalt einer Hantel haben.
gekennzeichnet, daB sich vom Schiff zur gelenk- 4. Gelenkige
Rohr-Ablauframpe nach Anspruch      igen Rohr-Ablauframpe Ober L6cher in
den 3, dadurch gekennzeichnet, daB die Au~ersten      Kupplungskegeln
Drahtseile erstrecken, und die   f Enden der Hantel abgeflacht sind.
gelenkige Rohr-Ablauframpe durch die Drahtseile 5. Gelenkige
Rohr-Ablauframpe nach-Anspruch .   vom Rohrlegeschiff gelost und mit ihm
verbun- 2, dadurch gekennzeichnet, daR diese miteinan-    den wird. der
verbundenen, die Pfannen fOllenden Bauteile     16. Verfahren nach Anspruch
12, dadurch *    ;  die Gestalt eines Doppenkopfbolzens haben.
gekennzeichnet, daB der vorgewihlte Winkel so 6. Gelenkige Rohr-Ablauframpe
nach Anspruch     gewAhlt wird, daB das untere Segment bis zu 20 5, dadurch
gekennzeichnet, daB zwischen den   45   Grad von der Senkrechten weg
schwenkbar ist. Bolzenkopfen und den Pfannen Dimpfer Xangeordnet sind.
Revendications 7. Gelenkige Rohr-Ablauframpe nach Anspruch 1 dadurch
gekennzeichnet, daB sie mit dem           1. Une rampe articulee de
d6chargement de Rohrlegeschiff  in  vertikaler  Hangeposition   50
pipeline pouvant etre fixee sur un navire de pose verbindbar ist.
de pipe-line pour guider un pipe-line en train 8. Gelenkige
Rohr-Ablauframpe nach Anspruch     d'etre d6pose a partir dudit navire,
ladite ramp. 7, dadurch gekennzeichnet, daB das Rohrlege-      de
d6chargement comprenant une pluralit6 de schiff ei Bohrschiff mit einer
Offnung zur 6lauf-  segments allong6s a branches multiples, relies nahme im
Schiffsboden ist, und die gelenkige   55   entre eux en 6tant plac6s bout a
bout, et des Rohr-Ablauframpe unter dieser Offnung angeord-    moyens de
jonction assurant la liaison d'au moins net ist.
deux desdits segments, caracterisee en ce qua les 9. Gelenkige
Rohr-Ablauframpe nach Anspruch     moyens de jonction permettent auxdits
segments 8, dadurch gekennzeichnet, daR der Rumpf des      de slinfl6chir
dans n'importe quell. direction a 



Rohrlegeschiffes konische Vertiefungen aufweist,  60   l'int6rieur d'un
angle pres6lectionn6. die mit Kupplungskegeln an den oberen Enden
2. La rampe articul6e de d6chargement de der gelenkigen Rohr-Ablauframpe
zusammen-         pipe-line telle que revendiqu6e dans la revendica-
passen.                                           tion 1, caract6ris6e an
ce qua ledit moyen de 10. Gelankige Rohr-Ablauframpe nach An-
jonction comprend au moins deux douilles, spruch 9. dadurch gekennzeichnet,
daB sich vom    65   chaque douille venant buter en bout contre les B.  S
-  I 1111111  11111 11111 11 I    *;,%  , -  -    gJ'  f L  ,' 0 094698
10 ?seogments Ado ladite pirs, at doux - e6ements     ta rampo articulee de
d6chargement de pipe-line accoupl6s de remplissage de douilles.
par rapport aux cables. 3. La. rampe articulee deo d6chargement doe
11. La ramp. articul6o de dechargement de -   pipe-line tells quo
revendlquee dans 1a revendica-  pipe-line telle quo revendiqu6e dans la
revendlca- ' tion 2, caract6rise6 en co quo lesdits elements    .    tion
7, caracterisee en ce que 'angle pres6lec- 2accoupl* do remplissage do
doulles sont on         tionne eat choisi d'une maniere tello que .le
formr. d'haltr.                :segment inferieur puisse tourner jusqu' -
20 4.: La rampe artlculee do- dechargement de        degres par rapport i
Ia verticale. pipe-line tolls quo revendique6 dansla revendica-     12. Un
proc6d6 pour poser un pipe-line a partir -    tion 3, caracterisee on ce
quo lea extr~mites Iss    to   d'un navire de pose de pipe-line,
caracterise en co plus dloignoes de l'haltere sont aplaties.          quo
dans le procede on fixe une ramp. articulee 5. La: rampoe articuleo do
dechargement de        de dkchargement de pipe-line dans une position
pipe-f.ne tolle quo revendiquee dans le revendica-  verticalement suspendue
au navire de pose de tion 2, caracterisee en co quo lesdits- elements
pipe-line', on deploie un pipe-line au travers de to accouples de
remplissage de douilles ont ia forme    1S   rampe articulee d dkchargement
et on permet a d'un boulon a double tete.                          la ramp.
articulee dedechargement de s'inflechir 6. La rampe articulee de
dechargement de          dans n'importe quelle direction a l'interieur d'un
pipe-line telle quo revondiqude dans le revendica-  angle prdsdlectionnd en
reponse a des forces tion 5, caracterisee en ce quo des moyens
exercees sur le pipe-line deploye. d'amortissement sont places entre les
tetes de    20  13. Le procede tel quo revendique dans la boulon et les
douilles.                             revendication 12, caracterise en ce
quo Is navire 7. La rampe articulee do dechargement de          de pose do
pipe-line est un bateau de forage pipe-line tells que revendiqude dans la
revendica-  comportant une ouverture de traversee et Ia tion 1, caracterise
en co quo la ramps articulee do  ramps articulde de dechargement de
pipe-line est decharge de pipe-line pout etre fixee sur le navire   25
disposee en dessous de l'ouverture de traversee. de pose de pipe-line dans
une position verticale-     14. Le procede tel quo revendique dans la ment
suspenrdue.                                    revendication 13,
caracterise en ce quo la coque 8. La rampe articulie de dechargement de
du navire de pose de pipe-line comporte des pipe-line telel quo revendiqueo
dans la revendica-  creux deo profil conique, la rampe articulde de tion 7,
caracteris6e en ce quo le navire de pose de    30   dechargement  de
pipe-line  comporte des pipe-line est un bateau de forage comportant une
extremites superieures qui sont pourvues de ouverture de traversde et la
rampe articulee de     cones d'ancrage et la rampe articulee de
dechargement de pipe-line est dispos6e en           dechargement de
pipe-line est fixee sur le navire dessous de l'ouverture de traversse.
de pose de pipe-line par adaptation des c6nes 9. La rampe articulbe de
dechargement de    35    d'ancrage dans les creux de profil conique.
pipe-line telle que revendiqu6e dans la revendica-  .,  15. Le procede tel
que revendique dans la tion 8, caracterisde en ce que la coque du navire
\    revendication 14, caracterise en ce quo les cAbles de pose de
pipe-line comporte des creux de formo  s\ s'ttendent du navire jusqu'a la
rampe articulie de conique qui regoivent des cones d'ancrage prevus  \
dechargement de pipe-line par l'interm6diaire de aux extremites superieures
de la ramps articulee   40\ trous menages dans les cones d'ancrage et la de
dechargement de pipe-line.                      \rampe articulee-de
dechargement de pipe-line est 10. La rampe articul6e de dechargement de
desaccouplee de et accouplee au navire de pose pipe-line telle que
revendiquee dans la revendica-  de pipe-line. par les cAbles. tion 9,
caracterisde en ce quo les cAbles             16. Le proced6 tel que
revendique dans la sAtsendent du navire jusqu'3 la ramps articul6e de    45
revendication 12, caractdris6 en ce que l'angle dechargement de pipe-line
par l'intermediaire de    preselectionne est choisi d'une maniere telle quo
trous menages dans les cones d'ancrage et il est    le segment inferieur
puisse tourner jusqu'a 20 prevu un moyen pour accouplet et desaccoupler
degres \par rapport 3 la verticale. 50 55 60 65 6    


