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Description

[0001] This invention relates to supporting a flexible
elongate element from a surface vessel during an off-
shore operation. An example of such an element is a
flexible subsea pipeline or an umbilical that hangs as a
catenary from a surface vessel toward the seabed during
installation. In the art of subsea operations, supporting
such an element may be referred to as ’hanging off’ or
’holding back’, depending upon the phase of the instal-
lation operation.
[0002] Flexible elongate elements are most commonly
laid underwater by an installation vessel that firstly spools
the element onto a reel or carousel. During installation
offshore, the elongate element is unspooled from the reel
or carousel and is then overboarded into the sea to hang
from the vessel as a catenary. Between unspooling and
overboarding, the elongate element may pass through
or over various items of equipment that guide the element
and that may contribute to hold-back tension, such as
tensioners, a tower, a chute or a ramp.
[0003] Frictional hold-back devices such as tensioners
or friction clamps can be used to support the suspended
weight of an elongate element. However, the reliance of
such devices upon friction means that there is nothing
else to hold the elongate element if it starts to slip through
the device, for example because the outer surface of the
elongate element has a poor surface finish or is wet or
oily. Also, hold-back devices have to be moved away
from the launch axis of the elongate element to allow
laterally-protruding equipment that is wider than the re-
mainder of the elongate element, such as accessories
or modules, to be attached to the elongate element and
to allow such equipment to bypass the hold-back device
in the launch direction.
[0004] GB 2492402 describes a hang off clamp com-
prising two discrete segments that can be disconnected
to allow subsea structures and assemblies to pass along
the lay path.
[0005] US 6450385 describes a clamping ring for lay-
ing oil ducts, the clamping ring comprising an assembly
of vertical jaws that can be moved in synchrony.
[0006] US 6378399 describes a die insert for gripping
oil field tubular members in tubular handling systems
such as power tongs or safety clamps.
[0007] Installation of flexible elongate elements on the
seabed in deep water requires the installation vessel to
have sufficient hang-off capacity to support the weight of
the long catenary that is suspended in the water column
between the vessel and the seabed. Usually, hang-off
systems are used to keep the upper end of an elongate
element supported at deck level for connection to equip-
ment such as in-line modules before deployment and al-
so for connection between ends of pipeline sections dur-
ing an installation campaign. In those situations, an elon-
gate element has to be suspended temporarily without
moving in the launch direction.
[0008] It is conventional for a laterally-protruding hang-

off feature of an elongate element to be engaged me-
chanically with a hang-off plate or bushing on the pipelay-
ing vessel. The laterally-protruding hang-off feature that
abuts a shoulder of the hang-off bushing may be a flang-
ed collar or another item of equipment that is wider than
the remainder of the elongate element, such as an ac-
cessory or a module attached to the elongate element.
This provides a steady and reliable mechanical connec-
tion between the elongate element and the laying equip-
ment of the vessel.
[0009] For example, a hang-off collar may be a metallic
part of the elongate element that defines a radially-pro-
jecting flange or ring. Examples are a forged radially-
projecting ring that is incorporated into the elongate ele-
ment, or forgings comprising such rings that are attached
to an end of the elongate element or incorporated at in-
tervals along the elongate element. Other specific exam-
ples of equipment that has a greater diameter than the
remainder of the elongate element are a connector, an
end-fitting or an armour pot.
[0010] An example of a hang-off system known in the
prior art is shown in Figure 1 of the accompanying draw-
ings, in longitudinal sectional view. An elongate element
10 that is exemplified here as a flexible pipeline extends
along a generally vertical launch axis as it passes through
the hang-off system 12. The hang-off system 12 com-
prises a tubular support structure 14 whose inner opening
flares downwardly to accommodate bending of the elon-
gate element 10.
[0011] The elongate element 10 carries an armour pot
16 as an example of a hang-off feature that protrudes
laterally, in at least one generally radial direction. The
elongate element 10 further comprises a vertebrae bend
restrictor 18 extending from the armour pot 16.
[0012] The open top of the tubular support structure
14 is closed by a hang-off bushing 20 that is assembled
in two halves around the elongate element 10 and so has
a central hole 22 to accommodate the elongate element
10.
[0013] A simple hang-off bushing 20 like that shown in
Figure 1 can only accommodate one diameter of elon-
gate element 10: in other words, a hang-off bushing 20
cannot be purpose-designed as a universal hang-off in-
sert for all such elongate elements 10. Consequently, it
is conventional to use one of a selection of split hang-off
inserts 24 as an adaptor between a specific elongate
element 10 and a hang-off bushing 20. The inner edge
region of the hang-off bushing 20 around the central hole
22 serves as a shoulder upon which the hang-off insert
24 rests.
[0014] The hang-off insert 24 is made of semi-circular
or half-moon parts machined from steel, whose internal
curvature matches the external curvature of a particular
elongate element 10. The two parts of the hang-off insert
24 are bolted together around the elongate element 10
to lie between the elongate element 10 and the hang-off
bushing 20. The armour pot 16 sits on the hang-off insert
24. This transfers the weight of the elongate element 10
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to the hang-off bushing 20 through the hang-off insert 24.
[0015] As noted above, the armour pot 16 is just an
example of a hang-off feature protruding laterally from
the elongate element 10. Such a feature may be provided
by any other equipment that has a greater diameter than
the remainder of the elongate element 10, such as an
end fitting of the elongate element 10 or a buoyancy mod-
ule clamped to the elongate element 10, or by a flanged
collar protruding radially from the elongate element 10.
[0016] An installation vessel may have to cater for elon-
gate elements 10 of many different diameters during rou-
tine operations. Each diameter of elongate element 10
requires a different hang-off insert 24. Consequently,
around fifty different hang-off inserts 24 may be required
per vessel. This involves a high cost of design and fab-
rication and requires a large area of deck space on the
vessel to store multiple hang-off inserts 24 onboard. Al-
ternatively, there is a risk of expensive downtime to fab-
ricate or obtain a specific hang-off insert 24 if such an
insert is not kept onboard.
[0017] AU 2010/338125 describes an insert compris-
ing several sectors that can be spaced at varying intervals
around a flexible pipe extending through a holding table.
[0018] Against this background, one aspect of the in-
vention resides in a method of hanging-off a flexible elon-
gate subsea element from a surface vessel. The method
comprises: placing a hang-off insert onto a hang-off
structure of the surface vessel, the hang-off insert com-
prising a substantially circular loop whose inner radius is
defined by radially inner faces of support segments
spaced circumferentially around the loop; and with the
hang-off insert supported by the hang-off structure and
the elongate subsea element extending through the loop,
resting a laterally-protruding hang-off feature of the elon-
gate subsea element on a substantially planar support
face defined collectively by the support segments to
transfer weight of the elongate subsea element suspend-
ed from the surface vessel to the hang-off structure. The
hang-off insert is flexible and the method comprises
bending the flexible hang-off insert around the elongate
subsea element to form the loop.
[0019] The method may further comprise securing to-
gether opposed ends of the flexible hang-off insert to
close the loop. Tension may be imparted in the loop by
compressing the elongate subsea element within the
loop.
[0020] The hang-off insert is preferably adapted by ad-
justing the inner radius of the loop to suit an outer radius
of the elongate subsea element. For example, the meth-
od may comprise adjusting radial positions of at least the
radially inner faces of the support segments to adjust the
inner radius of the loop. Radial movement of pads of the
support segments may adjust the inner radius of the loop.
Another approach to adjusting the inner radius of the loop
is to vary a length of at least one member between the
support segments. In that case, the method may involve
varying circumferential spacing between at least two of
the support segments when adjusting the inner radius of

the flexible loop.
[0021] The loop may comprise a circumferential series
of interengaged links that are added or removed to adjust
the inner radius of the loop. For example, links may be
added or removed from at least one articulated flexible
member between support segments. Conveniently, in-
terengaged links may pivot relative to each other when
closing the loop around the elongate subsea element,
suitably pivoting about pivot axes that are generally or-
thogonal to the support face of the insert.
[0022] Links may be engaged or disengaged by rela-
tive movement between the links along the pivot axes,
but interengaged links may be locked against relative
movement between the links along the pivot axes. For
example, a retaining member may be engaged with in-
terengaged engagement formations of successive links
to lock those links against relative movement along the
pivot axes.
[0023] The hang-off insert may be adapted by assem-
bling the insert such that the inner radius of the loop suits
an outer radius of the elongate subsea element.
[0024] The inventive concept embraces a hang-off in-
sert for hanging-off a flexible elongate subsea element
from a hang-off structure of a surface vessel. The insert
comprises a substantially circular loop that can be placed
around an elongate subsea element extending through
the hang-off structure in use, the loop comprising a plu-
rality of circumferentially-spaced support segments that
collectively define a substantially planar support face of
the insert, the support segments each having a radially
inner face oriented to face toward the elongate subsea
element in use. The radially inner faces of the support
segments collectively define an inner radius of the loop
and at least the radially inner faces of the support seg-
ments are positionable at various radial positions with
respect to a central axis of the loop to determine the inner
radius of the loop. The hang-off insert is flexible and can
be bent around the elongate subsea element extending
through the hang-off structure in use to form the loop.
[0025] The loop comprises a circumferential series of
interengaged links that can be added or removed to ad-
just the inner radius of the loop, which links advanta-
geously include the support segments. Interlocking for-
mation of the links are elongated in a direction that is
generally orthogonal to the support face of the insert and
the links are engageable or disengageable with each oth-
er by relative movement between the links in said direc-
tion.
[0026] The plane of the support face preferably ex-
tends substantially orthogonally with respect to the cen-
tral axis of the loop.
[0027] The loop suitably comprises a connector having
two parts that are connectable together to close the loop.
Elegantly, the connector may be one of the support seg-
ments. Preferably at least one tensioning element such
as a bolt imparts tension to the loop by forcing the two
parts of the connector toward each other.
[0028] Mutually interlocking formations suitably have
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substantially constant cross-sections in the direction of
elongation of the links. This facilitates engagement or
disengagement by relative movement between the links
in that direction. A locking member may act between in-
terengaged links to restrain relative movement between
the links in that direction.
[0029] When interengaged, links are preferably pivot-
able relative to each other to confer flexibility and adapt-
ability on the insert. Conveniently, the interengaged links
are pivotable about pivot axes that are generally orthog-
onal to the support face of the insert.
[0030] For the purpose of interengagement, each link
may comprise a tongue at one end and a complementary
groove at an opposite end that face in mutually-opposed
circumferential directions when the links are assembled
in the loop.
[0031] Preferably, the substantially planar support face
of the insert extends substantially continuously around
the loop and between the support segments. For this
purpose, the support segments and members of the loop
connecting the support segments may each comprise an
upper face forming part of the support face of the insert
and a lower face parallel to and spaced from the upper
face, the spacing between the parallel upper and lower
faces being substantially identical for each support seg-
ment and for each member that connects the support
segments.
[0032] To maximise their supporting area, the support
segments may extend radially outwardly with respect to
the members that connect the support segments.
[0033] The loop may comprise a flexible band, which
band is preferably flexible to be bent in a plane that is
orthogonal to the central axis of the loop but that is stiff
to resist bending in directions that are orthogonal to that
plane. Alternatively, the loop may comprise a rigid ring.
[0034] It is possible for the support segments to include
radially-movable pads that define the radially inner faces
of the support segments.
[0035] There is also described a link for a hang-off in-
sert, the link comprising a substantially planar upper face
and a substantially planar lower face parallel to and
spaced from the upper face, a tongue extending between
the upper and lower faces at one end and a groove, com-
plementary to the tongue, extending between the upper
and lower faces at an opposite end.
[0036] In summary, the invention provides a hang-off
insert for hanging-off a flexible elongate subsea element
from a surface vessel. The insert has a circular loop that
comprises circumferentially-spaced support segments.
Collectively, the segments define a substantially planar
support face of the insert and have respective radially
inner faces that define an inner radius of the loop. The
radially inner faces of the support segments can be po-
sitioned at various radial positions to determine the inner
radius of the loop and hence to adapt the circumference
of the loop to suit different diameters of elongate subsea
elements.
[0037] With the hang-off insert supported by a hang-

off structure of the vessel, a laterally-protruding hang-off
feature of the elongate subsea element extending
through the loop may be rested on the support face to
transfer suspended weight loads through the insert to the
hang-off structure.
[0038] The invention solves the problem of providing
a supporting interface between a hang-off plate or bush-
ing and pipelines or other elongate elements that are not
standardised and so may have various diameters.
[0039] The invention provides a versatile alternative to
existing hang-off inserts. The insert of the invention can
comply with a wide range of diameters of elongate ele-
ments that may be suspended from a hang-off module
and ensures a reliable mechanical interface between
equipment of the elongate element and the hang-off mod-
ule.
[0040] The hang-off insert of the invention is an adjust-
able-diameter collar made of links to be assembled ac-
cording to the dimensions required for the collar on a
project-by-project basis.
[0041] The hang-off insert of the invention has to with-
stand a substantial crushing load and so suitably com-
prises blocks that are at least partially rigid, which blocks
are connected together with an interface that has variable
circumferential length and therefore diameter. Practical-
ly, the weight of the pipeline may be supported not only
by the support blocks, but also by links between the sup-
port blocks though only bases of the support blocks need
to transfer the load to the hang-off plates of a hang-off
bushing. To avoid damage, the links must be stiff and
must not rotate in radial directions: the only authorised
rotation of and between links is around axes that will be
vertical in use.
[0042] Thus, in preferred embodiments, the invention
provides a compression insert comprising at least two,
more preferably at least three, radially-extending support
bases and other links that can be coupled together. The
support bases can be coupled to the other links and the
diameter of the insert can be adjusted by adding or re-
moving links. The inner diameter of the compression in-
sert is suitably substantially circular. Each support base
may comprise at least one compression-resistant block
that extends radially away from the inner diameter.
[0043] Each link is suitably a compression-resistant
solid part that preferably comprises at least one male
formation and at least one female formation. Those for-
mations may be interlocked with complementary coun-
terpart formations of adjacent links. At least one of the
links may comprise a lockable split mechanism to open
and close the compression insert.
[0044] Advantageously, the male and female forma-
tions are elongated in the axial direction, which direction
will typically be vertical in use and so is orthogonal to a
plane in which the compression insert extends as a ring
in use. Their axial elongation allows a male formation of
a first link to be coupled to a female formation of a second
adjacent link by sliding in the axial direction. Also, the
resulting coupling between two successive links allows
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only one degree of freedom, which is rotation around the
axial direction. At least one of the links suitably comprises
a locking element that then prevents sliding between the
male and female formations in the axial direction to hold
the adjacent links together.
[0045] In preferred aspects, the invention provides a
method temporarily to suspend a flexible pipeline or other
elongate element from a pipelay vessel. The method may
comprise: adjusting the diameter of a compression insert
that comprises links coupled together and at least two
radially-extending support bases coupled to the links; in-
stalling the compression insert in a hang-off module of
the installation vessel; lowering the flexible pipeline or
other elongate element through the hang-off module; and
abutting an accessory of the flexible pipeline or other
elongate element on the compression insert.
[0046] Reference has already been made to Figure 1
of the drawings to illustrate a hang-off system known in
the prior art. In order that the invention may be more
readily understood, reference will now be made, by way
of example, to the remainder of the accompanying draw-
ings, in which:

Figure 2 is a top perspective view of a hang-off sys-
tem using a hang-off insert of the invention to support
an elongate element exemplified by a flexible pipe;

Figure 3 is a sectional top plan view of a hang-off
insert of the invention in a closed looped configura-
tion as seen in Figure 2;

Figure 4 is a top perspective view of the hang-off
insert shown in Figure 3;

Figure 5 is an enlarged perspective view of a portion
of the hang-off insert shown in Figures 3 and 4, here
in a relatively straight opened configuration;

Figure 6 is a further enlarged part-sectioned detail
view of the hang-off insert shown in Figures 3, 4 and
5, in the closed looped configuration;

Figures 7a, 7b and 7c are a selection of views of a
link of the hang-off insert of the invention;

Figures 8 to 9 are schematic cross-sectional views
of variant hang-off inserts of the invention surround-
ing an elongate element exemplified by a flexible
pipe; and

Figure 10 is a schematic cross-sectional view of a
hang-off insert not comprised by the invention.

[0047] Figure 2 shows a hang-off system 26 that has
been adapted by the use of a hang-off insert 28 in ac-
cordance with the invention, in place of the rigid split
hang-off insert 24 of the prior art as shown in Figure 1.
Otherwise, the hang-off system 26 is similar to the prior

art hang-off system 12 shown in Figure 1, so like numer-
als are used for like parts.
[0048] The hang-off insert 28 is tightened around and
encircles an elongate element 10, again exemplified here
as a flexible pipeline of circular cross-section that extends
along a generally vertical launch axis as it passes through
the hang-off system 26.
[0049] As in the hang-off system 12 shown in Figure
1, the hang-off system 26 shown in Figure 2 comprises
a tubular support structure 14 whose open top may be
closed by a hang-off bushing 20 that is assembled in two
halves around the elongate element 10. The hang-off
bushing 20 has a central hole 22 to accommodate the
elongate element 10.
[0050] The inner edge region of the hang-off bushing
20 around the central hole 22 serves as a shoulder upon
which the hang-off insert 28 rests. In use of the invention,
a laterally-protruding hang-off feature of the elongate el-
ement 10 such as an armour pot 16 as shown in Figure
1 (which has been omitted from Figure 2 for clarity) rests
in turn on the hang-off insert 28 to transfer loads of the
elongate element 10 through the hang-off insert 28 to the
hang-off bushing 20.
[0051] Figures 3 and 4 show the complete hang-off
insert 28 of the invention in isolation. The hang-off insert
28 is an articulated or segmented flexible band compris-
ing various jointed links 30, 32 that are machined from
steel and are joined successively end-to-end. In these
drawings, opposed ends of the band of the hang-off insert
28 have been joined to each other to form a continuous
circular loop that is sized to encircle a particular elongate
element 10 of circular cross-section.
[0052] The hang-off insert 28 defines an upper support
face 34 that interfaces with the armour pot 16 and a lower
bearing face 36 that interfaces with the hang-off bushing
20. The upper support face 34 and the lower bearing face
36 are substantially planar and orthogonal to the inter-
secting central longitudinal axis 38 of the elongate ele-
ment 10. Thus, the upper support face 34 and the lower
bearing face 36 extend in substantially parallel planes.
[0053] The band of the hang-off insert 28 has sufficient
articulation for its ends to be brought together to form a
circular loop as shown in Figures 3 and 4 to encircle an
elongate element 10 such as a flexible pipeline. The cen-
tral axis of the circular loop formed by the closed band
of the hang-off insert 28 then coincides with the central
longitudinal axis 38 of the elongate element 10. The band
also has sufficient articulation for its ends to be separated
enough to open the loop so that the hang-off insert 28
can be placed around and removed from such an elon-
gate element 10.
[0054] In accordance with the invention, the diameter
of the loop can be adjusted simply by adding links 30, 32
to the band of the hang-off insert 28 or by removing links
30, 32 from that band. Also, fine adjustment of the diam-
eter of the loop is possible by adjusting the gap between
the opposed ends of the band of the hang-off insert 28
when those ends are coupled to each other to close the
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loop. In these ways, a single hang-off insert 28 can be
tailored to handle a range of different elongate elements
10, which previously, and disadvantageously, required
multiple rigid hang-off inserts 24 of the prior art as shown
in Figure 1.
[0055] The links 30, 32 that form the band of the hang-
off insert 28 comprise a plurality of spaced-apart support
blocks 30 and a greater plurality of vertebrae 32 between
the support blocks 30. In effect, groups of vertebrae 32
are joined together in series to form flexible members 40
that connect the support blocks 30. Those flexible mem-
bers 40 follow respective part-circular arcs between the
support blocks 30 when the opposed ends of the band
of the hang-off insert 28 are joined together to form a
circular loop as shown in Figures 3 and 4. Conversely,
the flexible members 40 straighten to open the loop so
that the hang-off insert 28 can be placed around and
removed from the elongate element 10 before and after
use. Not all of the flexible members 40 need have the
same number of vertebrae 32, as Figures 3 and 4 make
clear.
[0056] In this example, one of the support blocks 30 is
divided into two separable parts 30A and 30B to serve
as a connector between the opposed ends of the band
of the hang-off insert 28. The two parts 30A, 30B of the
connector support block 30 are held together by tangen-
tially-aligned parallel bolts 42 that, when tightened, place
the hang-off insert 28 under tension around the elongate
element 10, which in turn is subjected to compression.
This tension helps to stiffen the hang-off insert 28 in use
by resisting relative movement between adjacent links
30, 32 of the band. The two parts 30A, 30B of the con-
nector support block 30 need not be brought together
completely: to the contrary, it may be necessary for those
parts 30A, 30B to remain slightly apart for the bolts 36 to
be able to maintain tension in the band. Adjusting the
gap remaining between the parts 30A, 30B allows fine
adjustment of the diameter of the loop without necessarily
adding or removing links 30, 32.
[0057] The band of the hang-off insert 28 is flexible to
be bent in one plane, which plane is orthogonal to the
intersecting central longitudinal axis 38 of the elongate
element 10 and so will typically be horizontal in use. Con-
versely, the band is stiff to resist bending in directions
that are orthogonal to that plane of bending, which direc-
tions are substantially parallel to the central longitudinal
axis 38 and hence will typically be vertical in use.
[0058] This differential stiffness of the band of the
hang-off insert 28 is assured by aligning pivot axes 44
between successive links 30, 32 to be substantially par-
allel to each other and substantially orthogonal to the
plane in which the band is permitted to bend. Thus, the
pivot axes 44 between the links 30, 32 will all be sub-
stantially vertical and hence substantially parallel to the
intersecting central longitudinal axis 38 of the elongate
element 10 when the hang-off insert 28 is in use.
[0059] With reference now also to Figures 5 and 6 of
the drawings, the pivot axes 44 are defined between piv-

otably-interlocking formations 46, 48 of the links 30, 32.
Specifically, each of the support blocks 30 and each of
the vertebrae 32 has a tongue 46 at one end and a com-
plementary groove 48 at the opposite end. The connector
support block 30 has a groove 48 in one of its parts 30A
and a tongue 46 on the other of its parts 30B. Each groove
48 is defined between a pair of spaced legs 50 of each
link 30, 32.
[0060] The tongue 46 and groove 48 of each link 30,
32 face in mutually-opposed circumferential directions
when the links 30, 32 are assembled into a circular band.
Thus, the tongue 46 of one link 30, 32 is pivotably en-
gaged in the groove 48 of an adjacent link 30, 32, such
that the tongues 46 can pivot within and relative to the
associated grooves 48 about the respective pivot axes
44.
[0061] Figures 7a to 7c show one of the vertebrae 32
in isolation to explain the shapes and interaction of the
tongue 46 and the groove 48 in more detail. It will be
apparent that the tongues 46 and grooves 48 of the sup-
port blocks 30 have similar features and interact in the
same way.
[0062] The tongues 46 and grooves 48 are elongated
in directions parallel to the pivot axes 44 and have sub-
stantially constant cross-sections in those directions.
Specifically, the tongues 46 of the links 30, 32 each com-
prise a part-cylindrical projection 52 of part-circular cross-
section that extends around greater than 180° of arc to
leave a narrower neck 54. Conversely, the complemen-
tary grooves 48 of the links 30, 32 each comprise a part-
cylindrical recess 56 of part-circular cross-section that
extends around greater than 180° of arc to leave a nar-
rower mouth 58. The neck 54 is narrower than the mouth
58 to give clearance for relative pivotal movement of a
tongue 46 in a groove 48.
[0063] The recess 56 of a groove 48 is slightly wider
than the diameter of the projection 52 of a tongue 46, to
the extent that the projection 52 is a sliding fit in the recess
56. However, the projection 52 of a tongue 46 is wider
than the mouth 58 of a groove 48 so that the projection
52 is held in the recess 56 of the groove 48. Nevertheless,
as the ends of the groove 48 are open, the tongue 46
can be slid out of the groove 48 by relative movement
along the pivot axis 44 to uncouple adjacent links 30, 32.
[0064] Straight retaining pins 60 restrain the tongues
46 are from being slid out through the open ends of the
grooves 48. The retaining pins 60 intersect and extend
orthogonally to the pivot axes 44 and extend substantially
radially in a common plane when the hang-off insert 28
is formed into a circular loop around the elongate element
10 for use. The radial orientations of the retaining pins
60 are best appreciated in the sectional plan view of Fig-
ure 3, where the section is taken through the plane of the
pins 60. The enlarged detail view of Figure 6 is also sec-
tioned in the same plane. Here, it is apparent that the
retaining pins 60 need not be solid but may be hollow
tubes.
[0065] Each retaining pin 60 extends across the recess
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56 of a groove 48 and through aligned holes 62 in the
legs 50 of the links 30, 32 that define the groove 48. In
crossing the recess 56, a retaining pin 60 passes through
and hence engages with a slot 64 in the projection 52 of
a tongue 46 that is engaged in the recess 56. Thus, in-
sertion of the retaining pin 60 through the holes 62 in the
legs 50 that define the groove 48 locks the tongue 46
against movement relative to the groove 48 along the
pivot axis 44. However, relative movement between the
retaining pin 60 and the slot 64 remains possible so that
the tongue 46 can still pivot in the groove 48.
[0066] A retaining pin 60 can be pushed or knocked
out of the aligned holes 62 in the legs 50 that define the
groove 48 to release the associated tongue 46 when un-
coupling adjacent links 30, 32.
[0067] Figure 7c best shows that the links 30, 32 ex-
emplified here by a vertebra 32 are asymmetrical in such
a way that a line between the pivot axes 44 of the tongue
46 and the groove 48 is not orthogonal to a line that joins
the aligned holes 62 in the legs 50 that define the groove
48. Thus, when oriented and assembled for use to form
a circular band of the hang-off insert 28 as best shown
in Figure 3, the tongue 46 of each link 30, 32 is offset
slightly radially inwardly with respect to the groove 48 of
that link 30, 32.
[0068] Figures 7a and 7b show that the vertebra 32
has parallel, flat upper and lower faces 66, 68 with which
the pivot axes 44 shown in Figure 7c intersect orthogo-
nally. The spacing between the upper and lower faces
66, 68 defines the depth of the vertebra 32. Likewise,
Figures 4 and 5 of the drawings show that the other links
in the form of the support blocks 30 also have parallel,
flat upper and lower faces 70, 72 with which their pivot
axes 44 also intersect orthogonally. The spacing be-
tween the upper and lower faces 70, 72 defines the depth
of the support blocks 30.
[0069] Each support block 30 also has a concave fac-
eted face 74 on its radially inner side to seat against the
convex external curvature of the elongate element 10 in
use of the hang-off insert 28.
[0070] Advantageously, the depth of the vertebrae 32
and the depth of the support blocks 30 match each other
so that their upper and lower faces 66, 70 and 68, 72
align in respective common planes. This allows all of the
links 30, 32 to participate in bearing and sharing the sus-
pended weight of the elongate element 10 in use. Thus,
as best appreciated with reference to Figures 4 and 5,
the upper and lower faces 66, 70 and 68, 72 cooperate
to define substantially continuous parallel, flat load-trans-
mitting surfaces on the upper and lower sides of the hang-
off insert 28. These load-transmitting surfaces are the
aforementioned upper support face 34 that interfaces
with the armour pot 16 and the lower bearing face 36 that
interfaces with the hang-off bushing 20.
[0071] Figures 4 and 5 also show that the tongue 46
and groove 48 of each support block 30 are offset toward
the faceted face 74 on the radially inner side of the sup-
port block 30. Thus, when the band of the hang-off insert

28 is formed into a circular loop, the support block 30
extends radially outwardly with respect to the adjacent
vertebrae 32 to maximise the supporting area of its upper
and lower faces 70, 72.
[0072] In a variant of the embodiment described above,
it would be possible for the upper support face 34 and/or
the lower bearing face 36 of a hang-off insert instead to
be discontinuous. For example, the upper support face
34 and the lower bearing face 36 could be defined by the
upper and lower faces 70, 72 of the support blocks 30 all
lying in respective planes, with the vertebrae 32 or other
connecting members being of lesser height than the sup-
port blocks 30.
[0073] Other variations are possible within the inven-
tive concept of a hang-off insert that can be adapted to
suit different elongate elements of different diameters.
Some examples are shown in Figures 8 to 10 of the draw-
ings, which show variant hang-off inserts 76, 78, 80 re-
spectively, encircling an elongate element 10 that is ex-
emplified again by a flexible pipe.
[0074] The hang-off insert 76 shown in Figure 8 com-
prises support blocks 82 that are angularly spaced
around a loop. The loop further comprises a flexible steel
band 84 that joins the support blocks 82 and maintains
the mutual spacing between the support blocks 82. The
band 84 can be tensioned and the circumference of the
band 84 can be adjusted by pulling on an overlapping
end 86 of the band 84 and locking the overlap, for exam-
ple with a clamp (not shown) acting between overlapping
portions of the band 84. Changing the circumference of
the band 84 adjusts the effective inner circumference of
the hang-off insert 76 by effecting radial movement of
the support blocks 82.
[0075] The support blocks 82 may be fixed to the band
84 or may be slidable along the band 84 to adjust their
mutual spacing when adapting the hang-off insert 76 to
suit different elongate elements 10 with different diame-
ters.
[0076] Here, the load-bearing duty of the hang-off in-
sert 76 is performed by the support blocks 82 acting in
combination. As in the preceding embodiment, the sup-
port blocks 82 have flat, parallel upper and lower faces
that align and cooperate to define parallel, flat load-bear-
ing support surfaces on the upper and lower sides of the
hang-off insert 76. In this case, however, the load-bearing
support surfaces are interrupted by the band 84 between
the support blocks 82 and hence are discontinuous.
[0077] The hang-off insert 78 shown in Figure 9 is a
variant of the hang-off insert 76 shown in Figure 8. The
operation and construction of the hang-off inserts 76, 78
is largely similar, and like numerals are used for like parts.
However, the hang-off insert 78 of Figure 9 joins its sup-
port blocks 82 with a second flexible steel band 84 on
the radially outward side of the first steel band 84. The
doubled, radially-spaced bands 84 stiffen the hang-off
insert 78.
[0078] Finally, the hang-off insert 80 shown in Figure
10 has a fixed circumference and so joins its support
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blocks 88 with a ring 90 that is rigid, but that could instead
be flexible or articulated. As ring 90 is rigid, the hang-off
insert 80 of Figure 10 is not comprised by the scope of
the claims. The ring 90 is suitably split or hinged to be
placed around or removed from the elongate element 10.
In this example, the support blocks 88 are each in two
parts, each comprising a body 92 fixed to the ring 90 and
a pad 94 that is movable radially relative to the body 92,
for example by a hydraulic actuator, a threaded mecha-
nism or other actuation system such as an electric sole-
noid. Radially-inward movement of the pads 94 clamps
the hang-off insert 80 around the elongate element 10.
The extent of inward radial movement of the pads 94 can
be varied to suit different elongate elements 10 of differ-
ent diameters, hence adjusting the effective inner circum-
ference of the hang-off insert 80.
[0079] Again, the load-bearing duty of the hang-off in-
sert 80 is performed by the bodies 92 of the support
blocks 88 acting in combination. As in the preceding em-
bodiments, the bodies 92 of the support blocks 88 have
flat, parallel upper and lower faces that align and coop-
erate to define parallel, flat load-bearing support surfaces
on the upper and lower sides of the hang-off insert 80.
However, it would be possible for the ring 90 that joins
the support blocks 88 also to have flat, parallel upper and
lower faces that align with the flat load-bearing support
surfaces of the bodies 92. This would beneficially enlarge
the load-bearing support surfaces and make them sub-
stantially continuous around the full circumference of the
hang-off insert 80.

Claims

1. A method of hanging-off a flexible elongate subsea
element (10) from a surface vessel, the method com-
prising:

placing a hang-off insert (28) onto a hang-off
structure (26) of the surface vessel, the hang-
off insert comprising a substantially circular loop
whose inner radius is defined by radially inner
faces of support segments (30) spaced circum-
ferentially around the loop; and
with the hang-off insert (28) supported by the
hang-off structure and the elongate subsea el-
ement (10) extending through the loop, resting
a laterally-protruding hang-off feature (16) of the
elongate subsea element (10) on a substantially
planar support face (34) defined collectively by
the support segments (30) to transfer weight of
the elongate subsea element (10) suspended
from the surface vessel to the hang-off structure
(26),

wherein the hang-off insert (28) is flexible and the
method comprises bending the flexible hang-off in-
sert (28) around the elongate subsea element (10)

to form the loop.

2. The method of Claim 1, comprising securing together
opposed ends of the flexible hang-off insert (28) to
close the loop.

3. The method of any preceding claim, comprising im-
parting tension in the loop by compressing the elon-
gate subsea element (10) within the loop.

4. The method of any preceding claim, comprising
adapting the hang-off insert (28) by adjusting the in-
ner radius of the loop to suit an outer radius of the
elongate subsea element (10).

5. The method of Claim 4, comprising adjusting radial
positions of at least the radially inner faces of the
support segments to adjust the inner radius of the
loop.

6. The method of Claim 4 or Claim 5, comprising ad-
justing the inner radius of the loop by varying a length
of at least one member (40) between the support
segments (30).

7. The method of any preceding claim, where the loop
comprises a circumferential series of interengaged
links (30, 32) that are added or removed to adjust
the inner radius of the loop.

8. The method of Claim 7, comprising allowing interen-
gaged links (30, 32) to pivot relative to each other
when closing the loop around the elongate subsea
element (10).

9. The method of any preceding claim, comprising
adapting the hang-off insert (28) by assembling the
insert such that the inner radius of the loop suits an
outer radius of the elongate subsea element (10).

10. A hang-off insert (28) for hanging-off a flexible elon-
gate subsea element (10) from a hang-off structure
(26) of a surface vessel, the insert comprising:

a substantially circular loop that can be placed
around an elongate subsea element (10) ex-
tending through the hang-off structure (26) in
use, the loop comprising a plurality of circumfer-
entially-spaced support segments (30) that col-
lectively define a substantially planar support
face (34) of the insert (28), the support segments
(30) each having a radially inner face oriented
to face toward the elongate subsea element (10)
in use;
wherein the radially inner faces of the support
segments (30) collectively define an inner radius
of the loop; and
at least the radially inner faces of the support
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segments (30) are positionable at various radial
positions with respect to a central axis (38) of
the loop to determine the inner radius of the loop,

wherein the hang-off insert (28) is flexible and can
be bent around the elongate subsea element (10)
extending though the hang-off structure in use to
form the loop;
and wherein:

the loop comprises a circumferential series of
interengaged links (30, 32) that can be added
or removed to adjust the inner radius of the loop;
interlocking formations (46, 48) of the links are
elongated in a direction that is generally orthog-
onal to the support face (34) of the insert (28);
and
the links (30, 32) are engageable or disengage-
able with each other by relative movement be-
tween the links in said direction.

11. The hang-off insert of Claim 10, wherein the plane
of the support face (34) extends substantially orthog-
onally with respect to the central axis of the loop.

12. The hang-off insert of Claim 10 or Claim 11, wherein
the loop comprises a connector (30) having two parts
(30A, 30B) that are connectable together to close
the loop.

13. The hang-off insert of Claim 12, further comprising
at least one tensioning element (42) arranged to im-
part tension to the loop by forcing the two parts (30A,
30B) of the connector toward each other.

14. The hang-off insert of any of Claims 10 to 13, wherein
the links (30, 32) include the support segments (30).

15. The hang-off insert of any of Claims 10 to 14, wherein
interengaged links (30, 32) are pivotable relative to
each other.

16. The hang-off insert of any of Claims 10 to 15, wherein
each link comprises a tongue (46) at one end and a
complementary groove (48) at an opposite end that
face in mutually-opposed circumferential directions
when the links (30, 32) are assembled in the loop.

17. The hang-off insert of any of Claims 10 to 16, wherein
the substantially planar support face (34) of the insert
(28) extends substantially continuously around the
loop and between the support segments.

18. The hang-off insert of any of Claims 10 to 17, wherein
the support segments (30) each comprise an upper
face forming part of the support face of the insert and
a lower face parallel to and spaced from the upper
face, the spacing between the parallel upper and

lower faces being substantially identical for each
support segment.

19. The hang-off insert of any of Claims 10 to 18, wherein
the loop comprises a flexible band (84).

20. The hang-off insert of any of Claims 10 to 19, wherein
the support segments include radially-movable pads
(94) that define the radially inner faces of the support
segments.

Patentansprüche

1. Verfahren zum Aufhängen eines flexiblen länglichen
Unterwasserelements (10) von einem Überwasser-
schiff, wobei das Verfahren Folgendes umfasst:

Platzieren eines Aufhängeeinsatzes (28) auf ei-
ner Aufhängestruktur (26) des Überwasser-
schiffs, wobei der Aufhängeeinsatz eine im We-
sentlichen kreisförmige Schleife umfasst, deren
Innenradius durch radiale Innenflächen von
Stützsegmenten (30) definiert ist, die in Um-
fangsrichtung um die Schleife beabstandet sind;
und
mit dem Aufhängeeinsatz (28), der von der Auf-
hängestruktur und dem länglichen Unterwas-
serelement (10) gestützt wird, das sich durch
die Schleife erstreckt, Aufsetzen eines seitlich
vorstehenden Aufhängemerkmals (16) des
länglichen Unterwasserelements (10) auf einer
im Wesentlichen ebenen Stützfläche (34), die
insgesamt durch die Stützsegmente (30) defi-
niert ist, um das Gewicht des länglichen Unter-
wasserelements (10), das an dem Überwasser-
schiff aufgehängt ist, auf die Aufhängestruktur
(26) zu übertragen,

wobei der Aufhängeeinsatz (28) flexibel ist und das
Verfahren das Biegen des flexiblen Aufhängeeinsat-
zes (28) um das längliche Unterwasserelement (10)
umfasst, um die Schleife auszubilden.

2. Verfahren nach Anspruch 1, umfassend das Anein-
anderbefestigen der gegenüberliegenden Enden
des flexiblen Aufhängeeinsatzes (28), um die Schlei-
fe zu schließen.

3. Verfahren nach einem der vorhergehenden Ansprü-
che, umfassend das Verleihen von Spannung in der
Schleife, durch Zusammendrücken des länglichen
Unterwasserelements (10) innerhalb der Schleife.

4. Verfahren nach einem der vorhergehenden Ansprü-
che, umfassend das Anpassen des Aufhängeein-
satz (28) durch Einstellen des Innenradius der
Schleife, um einem Außenradius des länglichen Un-
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terseeelements (10) zu entsprechen.

5. Verfahren nach Anspruch 4, umfassend das Einstel-
len der radialen Positionen wenigstens der radialen
Innenflächen der Stützsegmente, um den Innenra-
dius der Schleife einzustellen.

6. Verfahren nach Anspruch 4 oder 5, umfassend das
Einstellen des Innenradius der Schleife durch Vari-
ieren einer Länge von wenigstens einem Glied (40)
zwischen den Stützsegmenten (30).

7. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei die Schleife eine Umfangsreihe von mit-
einander in Eingriff genommenen Verbindungen (30,
32) umfasst, die zugesetzt oder entfernt werden, um
den Innenradius der Schleife einzustellen.

8. Verfahren nach Anspruch 7, umfassend das Ermög-
lichen, dass miteinander in Eingriff genommene Ver-
bindungen (30, 32) relativ zueinander schwenken,
wenn die Schleife um das längliche Unterwassere-
lement (10) geschlossen wird.

9. Verfahren nach einem der vorhergehenden Ansprü-
che, umfassend das Anpassen des Aufhängeeinsat-
zes (28) durch Zusammenfügen des Einsatzes, der-
art, dass der Innenradius der Schleife einem Außen-
radius des länglichen Unterwasserelements (10)
entspricht.

10. Aufhängeeinsatz (28) zum Aufhängen eines flexib-
len länglichen Unterwasserelements (10) an einer
Aufhängestruktur (26) eines Überwasserschiffs, wo-
bei der Einsatz Folgendes umfasst:

eine im Wesentlichen kreisförmige Schleife, die
um ein längliches Unterwasserelement (10)
platziert werden kann, das sich in Verwendung
durch die Aufhängestruktur (26) erstreckt, wobei
die Schleife mehrere in Umfangsrichtung beab-
standete Stützsegmente (30) umfasst, die ge-
meinsam eine im Wesentlichen ebene Stützflä-
che (34) des Einsatzes (28) definieren, wobei
jedes der Stützsegmente (30) eine radiale In-
nenfläche aufweist, die ausgerichtet ist, um dem
länglichen Unterwasserelement (10) in Verwen-
dung zugewandt zu sein;
wobei die radiale Innenflächen der Stützseg-
mente (30) gemeinsam einen Innenradius der
Schleife definieren; und
wenigstens die radialen Innenflächen der Stütz-
segmente (30) an verschiedenen radialen Posi-
tionen in Bezug auf eine Mittelachse (38) der
Schleife positionierbar sind, um den Innenradius
der Schleife zu bestimmen,

wobei der Aufhängeeinsatz (28) flexibel ist und um

das längliche Unterwasserelement (10), das sich
durch die Aufhängestruktur erstreckt, in Verwen-
dung gebogen werden kann, um die Schleife auszu-
bilden;
und wobei:

die Schleife eine Umfangsreihe von miteinander
in Eingriff genommenen Verbindungen (30, 32)
umfasst, die eingesetzt oder entfernt werden
können, um den Innenradius der Schleife ein-
zustellen;
ineinandergreifende Formationen (46, 48) der
Verbindungen in einer Richtung verlängert sind,
die im Allgemeinen orthogonal zu der Stützflä-
che (34) des Einsatzes (28) ist; und
die Verbindungen (30, 32) durch eine Relativ-
bewegung zwischen den Verbindungen in der
genannten Richtung miteinander in Eingriff oder
außer Eingriff gebracht werden können.

11. Aufhängeeinsatz nach Anspruch 10, wobei die Ebe-
ne der Stützfläche (34) sich im Wesentlichen ortho-
gonal zu der Mittelachse der Schleife erstreckt.

12. Aufhängeeinsatz nach Anspruch 10 oder 11, wobei
die Schleife einen Verbinder (30) mit zwei Teilen
(30A, 30B) umfasst, die miteinander verbunden wer-
den können, um die Schleife zu schließen.

13. Aufhängeeinsatz nach Anspruch 12, ferner umfas-
send wenigstens ein Spannelement (42), das ange-
ordnet ist, um die Schleife durch Gegeneinanderdrü-
cken der beiden Teile (30A, 30B) des Verbinders
unter Spannung zu setzen.

14. Aufhängeeinsatz nach einem der Ansprüche 10 bis
13, wobei die Verbindungen (30, 32) die Stützseg-
mente (30) beinhalten.

15. Aufhängeeinsatz nach einem der Ansprüche 10 bis
14, wobei miteinander in Eingriff genommene Ver-
bindungen (30, 32) relativ zueinander schwenkbar
sind.

16. Aufhängeeinsatz nach einem der Ansprüche 10 bis
15, wobei jede Verbindung eine Zunge (46) an einem
Ende und eine komplementäre Nut (48) an einem
entgegengesetzten Ende umfasst, die einander in
entgegengesetzten Umfangsrichtungen zugewandt
sind, wenn die Verbindungen (30, 32) in der Schleife
zusammengefügt werden.

17. Aufhängeeinsatz nach einem der Ansprüche 10 bis
16, wobei sich die im Wesentlichen ebene Stützflä-
che (34) des Einsatzes (28) im Wesentlichen konti-
nuierlich um die Schleife und zwischen den Stütz-
segmenten erstreckt.
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18. Aufhängeeinsatz nach einem der Ansprüche 10 bis
17, wobei die Stützsegmente (30) jeweils eine Ober-
fläche, die einen Teil der Stützfläche des Einsatzes
ausbildet, und eine Unterfläche, die parallel zu und
beabstandet von der Oberfläche ist, umfassen, wo-
bei der Abstand zwischen den parallelen Ober- und
Unterflächen für jedes Stützsegment im Wesentli-
chen identisch ist.

19. Aufhängeeinsatz nach einem der Ansprüche 10 bis
18, wobei die Schleife ein flexibles Band (84) um-
fasst.

20. Aufhängeeinsatz nach einem der Ansprüche 10 bis
19, wobei die Stützsegmente radial bewegbare Pols-
ter (94) beinhalten, die die radialen Innenflächen der
Stützsegmente definieren.

Revendications

1. Procédé de suspension d’un élément sous-marin al-
longé flexible (10) à un navire de surface, le procédé
comprenant :

le placement d’un insert de suspension (28) sur
une structure de suspension (26) du navire de
surface, l’insert de suspension comprenant une
boucle sensiblement circulaire dont le rayon in-
térieur est défini par des faces radialement in-
térieures de segments de support (30) espacés
circonférentiellement autour de la boucle ; et
avec l’insert de suspension (28) supporté par la
structure de suspension et l’élément sous-marin
allongé (10) s’étendant à travers la boucle, la
repose d’un organe de suspension en saillie la-
térale (16) de l’élément sous-marin allongé (10)
sur une face de support sensiblement plane (34)
définie collectivement par les segments de sup-
port (30) afin de transférer du poids de l’élément
sous-marin allongé (10) suspendu au navire de
surface à la structure de suspension (26),

dans lequel l’insert de suspension (28) est flexible
et le procédé comprend le pliage de l’insert de sus-
pension flexible (28) autour de l’élément sous-marin
allongé (10) pour former la boucle.

2. Procédé selon la revendication 1, comprenant la
fixation conjointe d’extrémités opposées de l’insert
de suspension flexible (28) pour fermer la boucle.

3. Procédé selon l’une quelconque des revendications
précédentes, comprenant la transmission d’une ten-
sion dans la boucle en comprimant l’élément sous-
marin allongé (10) à l’intérieur de la boucle.

4. Procédé selon l’une quelconque des revendications

précédentes, comprenant l’adaptation de l’insert de
suspension (28) en ajustant le rayon intérieur de la
boucle pour accommoder un rayon extérieur de l’élé-
ment sous-marin allongé (10).

5. Procédé selon la revendication 4, comprenant l’ajus-
tement de positions radiales d’au moins les faces
radialement intérieures des segments de support
afin d’ajuster le rayon intérieur de la boucle.

6. Procédé selon la revendication 4 ou la revendication
5, comprenant l’ajustement du rayon intérieur de la
boucle en variant une longueur d’au moins un élé-
ment (40) entre les segments de support (30).

7. Procédé selon l’une quelconque des revendications
précédentes, la boucle comprenant une série circon-
férentielle de chaînons en prise mutuelle (30, 32) qui
sont ajoutés ou enlevés afin d’ajuster le rayon inté-
rieur de la boucle.

8. Procédé selon la revendication 7, comprenant la per-
mission aux chaînons en prise mutuelle (30, 32) de
pivoter les uns par rapport aux autres lors de la fer-
meture de la boucle autour de l’élément sous-marin
allongé (10).

9. Procédé selon l’une quelconque des revendications
précédentes, comprenant l’adaptation de l’insert de
suspension (28) en assemblant l’insert de telle ma-
nière que le rayon intérieur de la boucle accommode
un rayon extérieur de l’élément sous-marin allongé
(10).

10. Insert de suspension (28) permettant de suspendre
un élément sous-marin allongé flexible (10) à une
structure de suspension (26) d’un navire de surface,
l’insert comprenant :

une boucle sensiblement circulaire qui peut être
placée autour d’un élément sous-marin allongé
(10) s’étendant à travers la structure de suspen-
sion (26) en cours d’utilisation, la boucle com-
prenant une pluralité de segments de support
espacés circonférentiellement (30) qui définis-
sent collectivement une face de support sensi-
blement plane (34) de l’insert (28), les segments
de support (30) ayant chacun une face radiale-
ment intérieure orientée de manière à faire face
à l’élément sous-marin allongé (10) en cours
d’utilisation ;
dans lequel les faces radialement intérieures
des segments de support (30) définissent col-
lectivement un rayon intérieur de la boucle ; et
au moins les faces radialement intérieures des
segments de support (30) peuvent être position-
nées dans diverses positions radiales par rap-
port à un axe central (38) de la boucle pour dé-
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terminer le rayon intérieur de la boucle,

dans lequel l’insert de suspension (28) est flexible
et peut être plié autour de l’élément sous-marin al-
longé (10) s’étendant à travers la structure de sus-
pension en cours d’utilisation pour former la boucle ;
et dans lequel :

la boucle comprend une série circonférentielle
de chaînons en prise mutuelle (30, 32) qui peu-
vent être ajoutés ou supprimés afin d’ajuster le
rayon intérieur de la boucle ;
des formations imbriquées (46, 48) des chaî-
nons sont allongées dans une direction qui est
essentiellement orthogonale à la face de sup-
port (34) de l’insert (28) ; et
les chaînons (30, 32) peuvent être mutuellement
mis en prise ou hors de prise par un mouvement
relatif entre les chaînons dans ladite direction.

11. Insert de suspension selon la revendication 10, dans
lequel le plan de la face de support (34) s’étend sen-
siblement orthogonalement par rapport à l’axe cen-
tral de la boucle.

12. Insert de suspension selon la revendication 10 ou la
revendication 11, dans lequel la boucle comprend
un raccord (30) ayant deux parties (30A, 30B) qui
peuvent être raccordées ensemble pour fermer la
boucle.

13. Insert de suspension selon la revendication 12, com-
prenant en outre au moins un élément tensionneur
(42) agencé de manière à transmettre une tension
à la boucle en forçant les deux parties (30A, 30B)
du raccord à se rapprocher l’une de l’autre.

14. Insert de suspension selon l’une quelconque des re-
vendications 10 à 13, dans lequel les chaînons (30,
32) comportent les segments de support (30).

15. Insert de suspension selon l’une quelconque des re-
vendications 10 à 14, dans lequel les chaînons en
prise mutuelle (30, 32) peuvent pivoter l’un par rap-
port à l’autre.

16. Insert de suspension selon l’une quelconque des re-
vendications 10 à 15, dans lequel chaque chaînon
comprend une languette (46) à une extrémité et une
rainure complémentaire (48) à une extrémité oppo-
sée qui sont orientées dans des directions circonfé-
rentielles mutuellement opposées lorsque les chaî-
nons (30, 32) sont assemblés dans la boucle.

17. Insert de suspension selon l’une quelconque des re-
vendications 10 à 16, dans lequel la face de support
sensiblement plane (34) de l’insert (28) s’étend de
manière sensiblement continue autour de la boucle

et entre les segments de support.

18. Insert de suspension selon l’une quelconque des re-
vendications 10 à 17, dans lequel les segments de
support (30) comprennent chacun une face supé-
rieure faisant partie de la face de support de l’insert
et une face inférieure parallèle à la face supérieure
et espacée de celle-ci, l’espacement entre les faces
supérieure et inférieure parallèles étant sensible-
ment identique pour chaque segment de support.

19. Insert de suspension selon l’une quelconque des re-
vendications 10 à 18, dans lequel la boucle com-
prend une bande flexible (84).

20. Insert de suspension selon l’une quelconque des re-
vendications 10 à 19, dans lequel les segments de
support comportent des patins déplaçables radiale-
ment (94) qui définissent les faces radialement inté-
rieures des segments de support.
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