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DESCRIPTION

Cross reference to related applications

[0001] This application Is filed on the same day as the application by the same applicant
entitled, "Weak Link Latch”, application number 62/347636.

Field of the invention

[0002] The invention relates to cables and flexibles, in particular to methods for pulling and
protecting cables such as offshore cables and more particularly to mechanical connections
between cables and a structure.

Background

[0003] Cables, In particular cables used In the offshore industry, can be extremely long and
heavy. The cables must often be pulled from one location to another, requiring great pulling
forces up to several tons. The cables must often be protected from the environment and
physical impacts, and Iin certain applications cables are arranged concentrically inside a
protective conduit that is pulled along with the cable and secured to a structure. An example of
such an application Is cables stretched between offshore wind turbines, transformer stations
and the like. Another example of such an application is flexibles stretched between offshore
production platforms.

[0004] One method of pulling a cable arranged inside a protective condulit is affixing the cable
Inside the conduit so that it will not move relative to the conduit. A pulling line can then be
attached to just the conduit, and the entire arrangement will follow.

[0005] In many applications, however, It Is necessary that the cable be freely movable in the
longitudinal direction inside the conduit. For example, when a cable Is pulled from the
foundation of one wind turbine to another, the protective conduit is pulled to, and enters the
foundation of the structure, either at an opening at the base of the foundation or through an
entry device known In the art as a J-tube. The internal cable, however, must be pulled further
up inside the foundation to a hang-off point, often located in a deck above the water surface.

[0006] In such an application it is desirable that the conduit be secured to the entry point of the
foundation, to ensure that the conduit is not pulled back out of the foundation by the weight of
the cable arrangement, by currents or other forces. A prior art solution to this problem is
disclosed in EP2329174. As shown therein, a lockable pull-in member is arranged at the end of
the conduit. The pull-in member comprises a flexible bend restriction section at its leading end,
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and a locking segment at its trailing end. The flexible bend restriction section 1s made of a
polymer material, while the locking segment is in the form a rigid, cylindrical steel body with an
abutment portion at its base that has a larger diameter than the entry hole. The locking
segment further comprises a plurality of biased, spring-loaded fingers spaced a distance
forward of the abutment portion. The fingers, being biased in the extended position, spring out
to engage the inside of the opening to prevent the conduit from being pulled back out of the
structure. As further shown therein, a single pull-in line connects to both the protective conduit
and the internal cable by a weak link arrangement in the form of two separate wire leaders.
The wire leaders have different breaking strengths, with the leader attached to the conduit
having a lower breaking strength than the leader for the cable. In use, the arrangement is
pulled into an opening In a foundation until the abutment portion contacts the foundation wall.
The pull line pulls with increasing force until the conduit's wire leader breaks. Subsequently, the
cable is pulled up into the foundation using its stronger leader.

[0007] The pull-in device of EP2329174 has a number of disadvantages, however. Because
the flexible bend restriction section and the locking segment are separate components made of
different materials, they must be connected to one another at a joint interface. Such a joint
Interface 1s an Inherent weak point, prone to failure due bending and moving forces
experienced in an underwater environment. This is critical, since the device may be required to
remain In place for many years. The joint interface further prevents the bend restriction section
from achieving an adequate curvature when the pulling force of the pull line originates from an
essentially vertical direction. The lack of adequate curvature creates a force vector that
necessitates a greater pulling force than otherwise required to break the weak link wire and
also stresses the joint. Further, the biased fingers of the locking segment are a complicated
arrangement, requiring several rows of fingers spaced apart in the longitudinal direction of the
locking segment.

Summary of the invention

[0008] The present invention has as its object to overcome one or more of the disadvantages
of the prior art, or to provide an alternate mechanical interface solution between a cable
arrangement and a structure. It should be understood that while the invention will be described
In the context of an offshore cable disposed within a protective conduit arranged to be
Introduced through an aperture or hole of the foundation of a wind turbine, the invention is also
useful for any situation where a flexible member Is required to be hung-off (mechanically
Interlocked to) an apparatus.

[0009] According to one aspect, the present invention provides a foundation interface device
comprising an elongated pull-in member for connection to a leading end of a flexible,
elongated cylindrical conduit iIn which Is arranged a cable. The pull-in member has a
longitudinal central bore. The pull In member according to one embodiment Is essentially
cylindrical at its trailing end with a diameter essentially equal to the diameter of the condult,
sald tralling end arranged for connection to the leading end of the conduit by connection
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means known In the art. The pull-in member tapers to a smaller diameter at its leading end.
The pull-in member 1s formed as a continuous piece, preferably made of a strong and flexible
material such as fibre reinforced polymer. Examples of such material include strong isometric
polymers (high tear strength) without fibre re-inforcement, polymers with short fibre members
randomly arranged Iin the polymeric material, «continous length» fibres arranged inside
polymerics, all types of re-inforcement (other than fibres) such as steels or alloys, glass-fibre-
reinforced plastics (GRP's) and Epoxy's and vinyl esters.

[0010] At least a front portion of the pull-in member i1s flexible, with a degree of flexibility
allowing the front end to function as a bend restrictor for protecting the cable from damage due

to excessive bending.

[0011] Attached to the leading end of the pull-in member is a weak link latch, although other
weak link arrangements are possible. Such a weak link arrangement has a first part connected
to the pull-in member (which In turn is connected to the conduit) and a second part connected
to the cable. The first part is arranged to disengage from the pull-in member when certain
predetermined conditions are met, such as for example a predetermined pulling force. The
disengagement could also be triggered remotely. The purpose of the weak link arrangement is
to permit a single pull line to pull both the conduit (via the pull-in member) and the internally
arranged cable with a single pull in line. As described below, when the pull-in member abuts
against a structure, the weak Ilink will disengage from the pull-in member when a
predetermined pulling force Is reached. Because the weak link arrangement remains
connected to the cable, the pull-in line may continue to pull the cable further into the structure.

[0012] At the trailling end of the pull-in member a slidable sleeve Is arranged about the
circumference of the pull iIn member. The slidable sleeve Is arranged to slide In the longitudinal
direction of the pull-in member. The slidable sleeve has an abutment portion at its base, the
abutment portion being larger in diameter than the opening of the foundation into which the
pull-in device Is to be pulled. The slidable sleeve i1s connected to extendable teeth members at
its forward end by a linkage, whereby the longitudinal movement of the sleeve Is transferred to
a lateral extension of the teeth members. The teeth are in a retracted position when the sleeve
IS In an initial forward position and are moved to an extended position when the sleeve slides to
a rearward position. According to one embodiment the teeth members are rotatably connected
to an axle pin, with the longitudinal movement of the sleeve causing the teeth to rotate to the
extended position. According to another embodiment the longitudinal movement of the sleeve
forces the teeth to slide upon a ramp section to the extended position. The teeth, when in the
extended position, prevent the pull-in member from being pulled back out of the opening.

[0013] In use, the pull-in device Is pulled Into the opening of a structure until the abutment
portion of the slidable sleeve contacts the outer wall of the structure. The pull-in line continues
to exert a pulling force, causing the slidable sleeve to move from its initial forward to a
rearward position, whereby the linkage with the teeth causes the teeth to extend into
engagement with the inner wall about the opening. The pull-in line continues to pull until the
weak link arrangement disengages from the pull-in member, and the cable 1s thereafter pulled
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up to a hangoff point.

[0014] According to one aspect, the movable sleeve further comprises a locking mechanism
that prevents the sleeve from sliding forward to the initial position once the teeth are extended.
This allows the Iinterface device of the invention to remain locked In its engagement with the
structure. According to one aspect, the locking mechanism is a snap latch comprising a locking
pin with a head piece. The head piece has a larger diameter than a corresponding hole In a
collar at the read end of the pull-in member. WWhen the sleeve slides to the rear position, the
head of the locking pin is forced Iinto locking engagement with the hole Iin the collar. One
embodiment of this arrangement utilizes a deformable material for the head piece. According
to another aspect, the locking mechanism comprises a one-way hydraulic valve arrangement.
According to yet another aspect, the locking mechanism comprises having a high friction
Interface requiring a certain threshold to force the slidable sleeve to move back to its initial
forward position.

[0015] The slidable sleeve of the interface device according to one aspect further comprises a
release mechanism that forces the sleeve forward to its initial position, thereby causing the
teeth to retract. This allows the pull-in member to be removed from the opening. According to
one aspect, the release mechanism comprises a threaded opening In a collar against which
the abutment portion of the sleeve rests when in the rearward, locked position. A threaded bolt
or key Is Inserted Iinto the threaded opening and rotated. The bolt protrudes from the collar,
and presses the abutment portion forward until the locking mechanism disengages, and by
operating the release mechanism pushes the sleeve back to its initial position. In the case of a
snap latch, the forward movement causes the head to deform at a predetermined forward
pressure. Alternatively the head may be arranged to break off. According to another aspect,
the release mechanism comprises a hydraulic valve. Pressurized hydraulic fluid, water or air is
Introduced Into a valve, forcing a piston attached to the movable sleeve to move forward until
the locking mechanism is disengaged. A reservoir may be employed without the use of a piston
as well.

Brief description of the drawings

[0016] The invention will be described In detall with reference to the following figures, wherein;

Figure 1 1s a perspective view of an embodiment of the interface device of the invention, with a
slidable sleeve In an initial forward, disengaged state.

Figure 2 Is the view from figure 1, with the slidable sleeve In a rearward, engaged state.
Figure 3 1s an exploded view of a portion of the device of the invention

Figure 4 Is a side cross sectional view of the invention inserted in an underwater opening in the
side of a structure
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Figure 5 Is a detailed cross sectional view of the slidable sleeve In the forward position
Figure © I1s a detalled cross sectional view of the slidable sleeve in the rearward position

Figures /7 a-d are detailed views showing the successive operation of a linkage mechanism

transferring longitudinal movement of the sleeve to a lateral extension, via rotation, of the teeth
members

Figure 8 shows an alternate embodiment of a linkage mechanism, whereby the teeth are force
up a ramp into an extended position

Figure 9 Is a detailed view of a locking mechanism of the sleeve in an unlocked state
Figure 10 Is a detailed view of a locking mechanism of the sleeve In an locked state
Figure 11 I1s a detalled cross sectional view illustrating an embodiment of a release mechanism

Figure 12 1s a detailed cross sectional view illustrating an alternate embodiment of a release
mechanism

Figure 13 Is a cross sectional view of the invention, where the pulling line has disengaged the
weak link latch

Figure 14 Is a detailed cross sectional view of the weak link latch Figure 15 is a detailed view of
a first embodiment of a weak link latch, with one movable arm

Figure 16 I1s a detailed view of an alternate embodiment of a weak link latch, with two movable
arms

Figure 17 Is a cross sectional view of the interface device of the invention entering a J-Tube
with bell mouth

Figures 18 and 19 are side cross sectional view of an alternate locking and release mechanism

Detailed description

[0017] The Iinvention will be described In the context of a cable arrangement, in which an
offshore cable is concentrically arranged inside a flexible, protective conduit. Such conduit is
typically made of a tough, flexible polymer material, designed to withstand impact, abrasion
and other forces during an offshore pulling operation, and during the life of the cable. The
Interface device of the invention Is connected to a leading end of the conduit by means known
In the art, such a flange coupling. By virtue of the coupling, a pull-line that pulls the interface
device of the invention will likewise pull the conduit and internal cable. One skilled in the art will
recognize other use scenarios, such as pulling and securing cables arranged In conduits
between onshore installations, inside buildings and vessels and the like.
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[0018] As shown In the figures, the Interface device 10 of the Invention comprises an
elongated pull-in member 12. The interface device 10 Is arranged to be connected to a conduit
14 having an internally arranged cable 16 by a coupling 18, as shown In Fig 4. At a leading end
of the pull-in member is a weak link latch device 20. The weak link latch device Is connected at
its leading end to a pull line 22 and connected to the internally arranged cable by a connection
ine 24, shown In Fig 4. The connection line may optionally include a shock absorbing member
26. The connection line Is typically secured to the cable via constriction sleeve 28, although
other connection means are possible. As shown In Fig 3, the pull-in member 12 has a
rearward, essentially cylindrical section 30 and a forward tapered section 32. The pull-in
member according to one aspect of the invention i1s made as a single piece, preferable of a
high strength polymer material. At least the forward section of the pull-in member has the
requisite flexibility to function as a bend restrictor, the parameters of said flexibility being known
to one skilled in the art of bend restrictors. The rearward cylindrical section preferably has a
lesser degree of flexibility than the forward section, permitting it to retain its essentially
cylindrical shape when pulling forces are exerted on the forward section.

[0019] As shown In Fig 3, the rearward cylindrical section 30 has an area of reduced diameter,
about which Is arranged a slidable sleeve 34. While figure 3 shows sleeve 34 as two half
sections, the sleeve can alternately be a whole sleeve. In such case the couple member 18
can be arranged to be removable to permit assemble of the slidable sleeve about the pull-in
member.

[0020] Slidable sleeve 34 has an abutment portion 36 at its base. The abutment portion has a
diameter greater than the opening though which the interface device is to be inserted, such an
opening In the foundation of a structure such as a wind turbine, the mouth of a J-Tube or the

like.

[0021] As shown In Figs 1 and 2 as well as 5 and 6, sleeve 34 is slidable from an initial forward
position as seen in Figs 1 and 5, to a subsequent rearward position as shown In Figs 2 and 6.
In the rearward position, sleeve 34 abuts against a collar 38 at the trailing end of the pull-in
member 12. Alternately, collar 38 can be a part of coupling 18. As shown In Fig 5, the
abutment portion 36 has a rearward projecting lip 39 of sufficient length to cover the gap
between the abutment portion 36 and collar 38 when sleeve 34 is In the forward position. The
ip 39 prevents dirt and debris from entering the gap and interfering with the sliding movement
of the sleeve. In use, pull line 22 will pull the interface member into the opening in the structure
until abutment portion 36 contacts the outer wall of the structure. Further pulling forces slidable
sleeve 34 to slide from its initial forward position as shown in Fig 4 to its subsequent rearward
position, in abutment with collar 38, as shown in Fig 13.

[0022] The longitudinal movement of sleeve 34 from the forward position to the rearward
position causes the lateral extension of one or more teeth 40 arranged at the leading end of
sleeve 34. The longitudinal movement of the sleeve Is transferred to the lateral extension of
the teeth via a linkage. A first embodiment of the linkage arrangement is shown in Fig 7, and
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an alternate embodiment is shown In Fig 8. In the first embodiment, teeth 40 are rotatably
connected to sleeve 34 about an axle pin 42. Teeth 40 are arranged such that a lower corner
contacts a plate 44 when sleeve 34 is In the forward position, as shown In Fig 7a. As Illustrated
In Figs 7 b-d, as sleeve 34 i1s forced towards the rearward position, the lower corner of the
teeth contact the plate and are forced to rotate into the laterally extended position, as seen In
Fig 6. The contact surface between the bottom of the teeth and plate 44 prevents teeth 40
from rotating back so long as the bottom of the teeth rest upon the plate 44.

[0023] In the embodiment In Fig 8, teeth 40 are arranged In an initial, lying orientation when
sleeve 34 Is In the forward position. As the sleeve Is moved backwards, teeth 40 are forced up
upon a ramp section 46. According to one aspect, the teeth In this embodiment can be
protected inside a pocket 48 when the sleeve 34 is in the forward position.

[0024] Teeth 40 may be made of any appropriate and robust material, depending upon the
nature of the application and the forces to be encountered. In the most challenging
environments, for example in the case of offshore cables, the teeth may be steel. In less
challenging applications the teeth may be a robust polymer material. It should be understood
that the relative dimensions of the teeth shown In the drawings are for illustration purposes

only, and the lengths and thicknesses of the components may be varied depending upon the
use scenario for the device.

[0025] Once the Interface device has been pulled into an opening such that the sleeve is
forced to the rearward position, with the teeth engaging the inside of the wall of the structure, it
IS desirable to lock the sleeve In place so the teeth remain extended. This prevents the device
from being pulled back out of the opening by the weight of the cable, currents and other forces.
The figures, and In particular Figs 9 and 10, illustrate an embodiment of a locking mechanism.
According to the Illustrated embodiment, a rearward-facing pin 50 Is arranged projecting from
the back end of the abutment portion 36 in the direction of collar 38. As seen in Fig 9, pin 50 Is
protected by lip 39, which covers the gap between abutment portion 36 and collar 38. Pin 50
has a conical head 52. The diameter of head 52 is slightly larger than an opening 54 of a
chamber 56 In collar 38. Head 52 i1s made of a deformable material, such that the head is
forced Into a snap fit in opening 54 when sleeve 34 slides to its rearward position under
sufficient pulling force.

[0026] Figs 11 and 12 illustrate alternate embodiments of a release mechanism that is used to
unlock the sleeve in the event the device of the invention is to be removed from the opening. In
the embodiment of Fig 11 a threaded bolt or key 58 Is insertable in a corresponding threaded
passage 60 In collar 38. Rotating the key, for example with a ROV, will extend the bolt past the
collar and into contact with the back end of abutment portion 36. Continued rotation will either
force head 52 to deform and be pressed out of opening 54. Head 54 may alternatively be
arranged to break at a predetermined force. In the alternative illustrated in Fig 12, a pressure
hose Is connected to a valve 64. A pressurized fluid Is Iintroduced into the gap between collar
38 and abutment portion 36, in order to force the sleeve 34 forward and disengage the locking
mechanism. In this embodiment, a tight seal between lip 39 and collar 38 Is advantageous.
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[0027] An alternate embodiment of a locking and release mechanism is illustrated in figures 18
and 19. This embodiment is illustrated in connection with the version of teeth extension shown
In Fig 7, but may also be employed with the version shown In Fig 8. In this embodiment,
abutment portion 36 comprises a rocker arm 53 with a notch that engages a ridge 55
preferably in or a part of collar 38. Rocker arm Is biased into downward, locking engagement
with the ridge by a plunger 57. As the sleeve moves to the rearward position, the rocker arm
will snap into locking engagement with the ridge. Pressing down on plunger 57 will thus cause
rocker arm 55 to rotate into a disengaged position from the ridge, allowing the interface device
to be removed from the opening.

[0028] An alternate embodiment of a locking mechanism employs one way or reversible
hydraulic valves, where a piston and piston head attached to the abutment section Is arranged
In a piston chamber in collar 38.

[0029] The Interface device of the Iinvention further comprises a weak link arrangement that
permits a single pull line to pull both the conduit (via pull-in member 12) as well as the
Internally arranged cable at the same time. A weak link arrangement has a first part releasably
connected to the pull-in member, and a second part more securely connected to the cable.
When certain predetermined conditions are met, such as for example a predetermined pulling
force, the first part will disengage from the pull-in member. Since the second part remains

connected to the cable, the pull in line can continue to pull the cable once the abutment portion
of the sleeve contacts the outer wall of the structure thus stopping the forward movement of

the pull-in member. Figs 14 - 16 illustrate a preferred embodiment of a weak link latch 20.

[0030] Weak link latch 20 comprising an elongated central member 66. The central member
has a first connection point 68 at a leading end of the central member, for example a
connection hole or ring. The central member has a second connection point 70 at a trailing end
of the central member.

[0031] Two or more locking arms 72 project laterally from the central member, at least one of
which iIs rotatable. Figs 14 and 15 illustrate a first embodiment where only one of said arms is
rotatable. According a first embodiment, a rigid arm 74 extends laterally on one side of the
central member while a rotatable arm 72 projects from the opposite side of the central
member. Arm 72 1s rotatable about an axle member 76. Rigid arm 74 is, according to one
aspect, an extension of the material of the central member, but may alternatively be a separate
component rigidly affixed to the central member.

[0032] A shear pin 78 passes through an opening In rotatable arm 72 to central member 66.
The shear pin has a predetermined breaking force.

[0033] The ends of the locking arms, when In a first extended and locked position, engage
notches 80 on the interior surface of the leading end of pull-in member 12. The arms are held
In the locked position by shear pin 78. When a pulling force I1s exerted in an intended pulling
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direction 82 by a pulling line 22, rotatable arm 72 will tend to rotate towards the trailing end of
the central member, thus applying shear forces against the shear pin. Wwhen the breakage
force of the shear pin Is exceeded, the shear pin will break, allowing arm 72 to rotate about

axle 76 to a collapsed, disengaged position, as shown In Fig 15. The central member is thus
free to be pulled out of pull-in member 12.

[0034] According to a second embodiment illustrated in Fig 16, two rotatable arms 72 are
employed.

[0035] A conical mantle 84 Is mounted about the central member such that the weak link

device can function as a nose piece for the pull-in member 12. The mantle helps prevent
snags and keeps foreign matter from entering the conduit.

[0036] Fig. 17 lllustrates the interface device of the invention pulled into a J-Tube 86 through a

bell mouth 88. The bell mouth Is equipped with a flange 90, against which teeth 40 engage
when extended.
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PATENTKRAYV

1. En fundamentgrasnsefladeanordning (10) omfattende

a. en aflang, fortrinsvis cylindrisk indtraekningsdel (12) anbragt til at blive forbundet
ved dens bagerste ende til et rar (14), hvori der er anbragt et kabel (16),

b. en forbindelsesdel med svag forbindelse (20) fastgjort til en forreste ende af
Indtraekningsdelen (12), naevnte forbindelsesdel med svag forbindelse har en
farste del (72), der er forbundet til indtraeskningsdelen (12), sa den kan frigives, og
en anden del (66) forbundet med kablet (16), naevnte forbindelsesdel med svag
forbindelse er derudover anbragt til at blive forbundet med en traekline (22) for at
traskke 1 en retning fremad, forbindelsesdelen med svag forbindelse (20) anbragt
til at I@zsne sig fra indtraekningsdelen (12) som reaktion pa en forudbestemt
traekkraft, mens kablet (16) forbliver forbundet til den anden del (66),

C. en glidemanchet (34) anbragt omkring en del af den bagerste ende pa
Indtraekningsdelen (12), naevnte glidemanchet (34) har en stattedel (36) anbragt
til at stede imod en abning i en vaeg (35) i strukturen, hvor stattedelen (36), hvis
indtraekningsdelen (12) traskkes igennem naesvnte abning af en traekline (22), vil
stede imod vaeggen (35), hvilket far glidemanchetten (34) til at glide fra en ferste
position fremad til en efterfelgende position bagud,

d. en eller flere taender (40), der kan udvides og traekkes ud lateralt, anbragt ved
den forreste ende af glidemanchetten (34) og forbundet med glidemanchetten
ved hjaelp af en kobling, hvorved manchettens bevaegelse | laengderetning fra
positionen fremad eller positionen bagud overfares til en roterende bevasgelse af
taenderne omkring en akse (42), naevnte roterende bevasgelse udvider eller
trackker taenderne ud 1 en lateral retning | forhold til indtraekningsdelen,

e. naevnte indtreekningsdel anbragt til at blive trukket ind i en abning i et
undervandsfundament i en retning fremad, hvor stettedelen (36) er starre end
abningen og anbragt til at stede imod en ydre vaeg af fundamentet, hvorved
forhindres, at indtraekningsdelen traskkes ind | fundamentet ud over stattedelen,
og hvor taenderne (40), nar de er i en udvidet position, er anbragt til at stede imod
en indre veeg af fundamentet, hvorved forhindres, at indtraskningsdelen fjernes |
en retning bagud ud over taenderne, og hvor taenderne (40), nar de eri en
udtrukket position forarsaget af manchettens bevaegelse i leengderetning imod
positionen fremad tillader fiernelse af indtraekningsdelen fra abningen i retningen

bagud.

2. En fundamentgrasnsefladeanordning (10) ifalge krav 1, hvor indtraeskningsdelen (12) er

lavet af et kontinuerligt stykke fleksibelt materiale og anbragt til at fungere som en
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bajningsbegraenser.

En fundamentgreensefladeanordning (10) ifelge ethvert af foregaende krav, hvor
forbindelsesdelen med svag forbindelse er en las med svag forbindelse omfattende en
aflang forbindelsesdel (66) med en forbindelsesdel fremad (68) til forbindelse til en
traekline (22), en forbindelsesdel (70) bagud til forbindelse til en forbindelsesline (24)
fastgjort til kablet (16), og en eller flere arme (72/74) anbragt til at ga i indgreb med den
forreste ende af indtraekningsdelen (12), mindst en af disse arme er bevasgelig fra en
last position i indgreb med indtraekningsdelen til en ulast position l@snet fra

Indtraekningsdelen.

En fundamentgrasnsefladeanordning (10) ifelge krav 3, hvor den eller de bevasgelige
arme (/2) kan rotere omkring og er forbundet med den aflange forbindelsesdel (66) ved
hjelp af en akseldel (76), og derudover hvor den eller de bevasgelige arm eller arme
(72) holdes i den laste position af et forskydningsben (78) anbragt til at kneekke som

reaktion pa en forudbestemt treekkraft.

En fundamentgraensefladeanordning (10) ifelge krav 3, hvor den eller de bevasgelige
arm eller arme (72), nar den/de er i den laste position, gar i indgreb med en rille (80) i

den forreste ende af indtraskningsdelen.

En fundamentgraensefladeanordning (10) ifelge et af foregaende krav, hvor teenderne
(40), der kan udvides lateralt, er roterbart foroundet med den forreste ende af
glidemanchetten ved hjeelp af en akseltap (42), og anbragt, saledes at, nar
glidemanchetten (34) bevasges | en retning bagud, vil en del af taenderne (40), der kan
udvides, fa taeenderne (40) til at rotere omkring akseltappen (42) ind i den udvidede

position.

En fundamentgraensefladeanordning (10) ifelge et af foregaende krav, hvor teenderne
(40), der kan udvides lateralt, er roterbart foroundet med den forreste ende af
glidemanchetten ved hjaelp af en akseltap (42), og anbragt, saledes at, nar
glidemanchetten (34) bevasges i en retning bagud, vil taenderne (40) k@re op pa en

rampe (46) og fa teenderne til at rotere ind i den udvidede position.

En fundamentgraensefladeanordning (10) ifelge et af foregaende krav, derudover
omfattende en krave anbragt pa indtraeskningsdelen bagud pa glidemanchetten (34), og

derudover omfattende en lasemekanisme for at lase manchetten i positionen bagud.
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En fundamentgraensefladeanordning (10) ifelge krav 7, hvor lasemekanismen omfatter
en tap (50) forbundet med glidemanchetten (34), naevnte tap har et forsterret hoved
(52) lavet af et deformerbart materiale anbragt til at blive fert ind i laseindgrebet med et

kammer (56) i kraven (38), naevnte kammer har en abning, der er lidt mindre en
hovedet (52).

En fundamentgraensefladeanordning (10) ifalge krav 8, hvor kraven (38) omfatter en
passage (60) med gevind tilpasset til modtagelse af en nagle (58) med gevind, hvor
naglen (58) med gevind kan roteres for at presse glidemanchetten (34) fremad og l@sne
hovedet (52) fra kKammeret (56).

En fundamentgreensefladeanordning (10) ifelge krav 7, hvor lasemekanismen omfatter
en vippearm (53) anbragt ved den bagerste ende af glidemanchetten (34), vippearmen

har en kaerv anbragt til at ga i indgreb med en kant (55) pa kraven (38).

En fundamentgraensefladeanordning (10) ifalge krav 7, hvor vippearmen (53) derudover

omfatter et frigivelsesstempel for at lasne kasrven fra kanten.

En fundamentgreensefladeanordning (10) ifelge et af foregaende krav, hvor
glidemanchetten (34) derudover omfatter en laebe (39) med udvidelse bagud, der
udvider sig over kraven (38), anbragt til at forhindre rester | at traenge Iind |
mellemrummet imellem glidemanchetten og kraven, nar glidemanchetten er i positionen

fremad.

En fundamentgreensefladeanordning (10) ifelge et af foregaende krav, hvor

Indtraekningsdelen er lavet af et fiberforstaerket polymermateriale.

En metode til flernelse af en fundamentgrasnsefladeanordning fra et

undervandsfundament, omfattende:

a. tilvejebringelse af en cylindrisk fundamentgrasnsefladeanordning (10) omfattende
en cylindrisk indtragekningsdel (12) med en glidemanchet (34), der kan glide
Imellem positioner fremad og bagud, og et flertal af teender (40), der kan udvides
og treekkes ud, anbragt i den udvidede position, til at ga i indgreb med en
indervaeg (35) i et undervandsfundament omkring en abning for derved at
forhindre fiernelse af greensefladeanordningen fra abningen, naevnte
glidemanchet har en stgttedel (36) anbragt til at stade imod en abning i vaeggen,
hvor stettedelen (36), hvis indtraekningsdelen (12) traskkes igennem abningen af

en traekline (22), vil stede imod vaeggen, hvilket far glidemanchetten (34) til at
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glide fra en farste position fremad til en efterfalgende position bagud,

b.  navnte taender er forbundet med glidemanchetten (34) pa en sadan made, at
manchettens bevaegelse | leengderetning til positionen fremad overfares til en
roterende bevaegelse af taenderne, der traskker dem ud,

C. bevaegelse af manchetten | laangderetning af en monteret graensefladeanordning
til positionen fremad, sa teenderne traekkes ud, og

d. betjening af en frigivelsesmekanisme for at fjerne anordningen.

En metode til fiernelse af en fundamentgrasnsefladeanordning ifalge krav 15, hvor
greensefladeanordningen derudover omfatter en laseanordning til at lase
glidemanchetten | positionen bagud for at forhindre, at taenderne utilsigtet traskkes ud,

og metoden omfatter derudover trinnet med at lesne laseanordningen.
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