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DESCRIPTION

[0001] The invention relates to a vessel that, for the transport and transfer of persons and
cargo towards and from offshore constructions, in particular ones that are founded to the
bottom of the sea, like wind turbines and installations for the winning of oil and gas, are
provided with an installation comprising a beam assembly, that at one end is rotatably
connected to a vessel by means of an axle system and that is provided with driving means with
which the other end of the beam assembly is movable for making contact with the offshore
construction and maintaining this contact independent of movements of the vessel. For
compensating the relative movements between the lively floating vessel and the stationary
offshore construction, the beam assembly is composed of plural beam elements which along
their longitudinal axis are telescopable such that the distance between their outer ends is
variable.

[0002] A bridging installation is known from several patents (amongst which OAS WO-
0220343; Zbridge WO-2013180564 and EP 2757034 A1) in which the beam assembly, also
referred to as gangway, is provided with means for letting people walk the distance between
the vessel and the offshore construction over the beam elements. Since the distance is
crossed walking, the angle of the walking surface on the beam elements relative to the
horizontal is limited to security rules and practical objections. Because of the relative
movement of the support construction on the vessel relative to the stationary offshore
construction, the beam assembly in said patents comprises telescoping elements to
compensate for this movement, which limits the usability of said construction as carrier of a
walking provision.

[0003] In order to keep the angle relative to the horizontal face, within which the walking
provision on the beam assembly must stay in order to be usable in practice and to comply with
legal demands, one is often forced to mount large and heavy support constructions on the
vessel, with the aim to be able to make contact with the offshore construction at a desired
level, including at relative high levels such that the angle of inclination of the walking surface
relative to the horizontal can remain as close as possible to this horizontal. Persons and cargo
then need to be brought to the desired level in order to gain access to the beginning of the
gangway via for example a lift that is guided through the interior or along the outside of an
upright column of the support construction. Despite the provision of such a lift, it can still be
quite difficult and exhausting for persons to walk over the gangway itself, particularly if its angle
of inclination becomes relative steep and/or if a lot of cargo needs to be taken along and/or if
weather conditions are harsh with lots of wind and high waves.

[0004] With this it is noted that normally a gangway is classified as a ramp for which the
maximum operational angle amplitude/range to the horizontal for the gangway shall be + 10
degrees. Up to 20 degrees may be used if the gangway is fitted with enhanced slip resistance
features. Steeper operational angles may only be considered provided that the deck of the
gangway is fitted with treads or steps. As soon as it is detected that the angle gets larger than



DK/EP 3606810 T3

a 15t threshold value, then a level 1 alarm gets triggered and transfer of persons is no longer
allowed, whereas personnel on the gangway must evacuate. In case it is detected that the

angle even gets larger than a 2" threshold value, then a level 2 alarm gets triggered and
disconnection of the gangway takes place.

[0005] Furthermore the fact that the gangway might be telescoping in and out in order to
maintain permanent contact with for example a landing platform that is mounted to the offshore
construction, is considered fearful by some people, particularly if the telescoping takes place at
high speed because of compensation that needs to take place for all vessel movements during
rough seas and the like. Further it is remarked that the bridging installation with its high and
heavy support construction is not only expensive and complex to manufacture, but is also truly
large and heavy. In fact the entire bridging installation may even weigh more than 50 tons. This
makes it totally unsuitable for use on a smaller vessel like for example a Crew Transfer Vessel

(CTV).

[0006] Such CTV's are lightweight, for example made from aluminium, such that they can sail
and manoeuvre at high speeds. For such CTV's it is nowadays common practice to have them
sail against two spaced apart bumpers that are mounted on the offshore construction, like a
mast of an offshore wind turbine. Subsequently a person needs to step from an upper deck of
the CTV onto a ladder that is also mounted on the offshore construction and that has its lower
end starting at a distance behind centrally in between the bumpers. Subsequently the person
can climb the ladder until he reaches a landing platform on the offshore construction.

[0007] A disadvantage hereof is that climbing the ladder towards the landing platform, that
mostly is provided at levels of more than 15 meters above sea level, is quite difficult and
exhausting for persons, particularly if weather conditions are harsh with lots of wind.
Furthermore, the stepping over onto the ladder is a truly dangerous operation, particularly if
weather conditions are such harsh with lots of wind and high waves that the CTV runs the risk
to all of a sudden start sliding up and down along the bumpers. The person then might even be
forced to all of a sudden make a big jump towards the ladder and immediately start climbing
upwards. For that reason the person is obliged to wear a survival suit for the case he should
accidentally fall into the sea. According to recent regulations the person also is no longer
allowed to take along any cargo, not even a backpack. All cargo must be transferred between
the vessel and the offshore construction in another manner, for example by means of a hoist.

[0008] It is known to provide a gripper at the front of the CTV that is designed to fixedly grip
the bumpers in particular at upper portions thereof that correspond to heights of wave peaks
occurring at that moment. Thus it is aimed to prevent the CTV from starting to slide up and
down along the bumpers during transfer of the persons between the CTV and the ladder. This
gripper however adds a lot of weight to the front side of the CTV and is not strong or safe
enough to fulfil its purpose under all wind-forces. Besides that it is noted that the fixed gripping
of upper portions of the bumpers has the effect of waves constantly causing the CTV to hinge
around its gripper and changing its angle.
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[0009] The present invention aims to overcome those disadvantages at least partly or to
provide a usable alternative. In particular the invention aims to provide a small vessel like a
CTV with a safe, user-friendly, small and lightweight transfer construction for persons and
cargo.

[0010] This aim is achieved by a vessel according to claim 1. The vessel comprises means for
stabilizing its position at sea relative to the offshore construction. Furthermore the vessel is
equipped with a transfer installation for the transport and transfer of cargo and persons
towards an offshore construction, that in particular is founded to the bottom of the sea. The
transfer installation comprises a telescopically extendable beam assembly that comprises two
or more beam elements, which along their longitudinal axis are telescopable such that a
distance between their outer ends is variable. The beam assembly is rotatably connected with
a proximal first one of the outer ends to the vessel by means of an axle system. A driving
device is provided that is designed to bring a distal second one of the outer ends of the
telescopically extendable beam assembly in contact with a landing provision of the offshore
construction. According to the inventive thought the telescopically extendable beam assembly
comprises a transportation carriage and is provided with means for moving the transportation
carriage back and forth between both outer ends along the telescopically extendable beam
assembly, wherein the transportation carriage is provided with a support for carrying the cargo
and persons.

[0011] According to the invention, persons and cargo now advantageously get moved by
means of the carriage along the beam elements between the vessel and the offshore
construction, owing to which the described angle limitation relative to the horizontal of the
walking surface on the beam element, is settled since the persons in the carriage have the
opportunity to cover the distance while standing still or in a sitting position. Persons and cargo
can simply take place or get placed on the carriage support and then get moved to the landing
provision, like a landing platform. They no longer have to walk by themselves over the beam
assembly. The angle of inclination during operation now can be quite steep, and at least be
larger than the abovementioned maximum allowed 15/20 degrees for state of the art
gangways. in particular this angle during operation may even get to be as large as 60 or 70
degrees. The only thing that is important is that the persons and cargo do not get to slide of
the carriage support during moving of the carriage over and along the beam assembly. The
transfer installation according to the invention advantageously is well able to overcome height
and distance in an integrated manner. By bringing in position an inclined beam assembly
between the vessel and the offshore construction, the carriage can directly be moved slanting
up and down from the vessel's deck towards the landing platform and vice versa. This makes it
possible to transfer persons and cargo quicker, safer and more flexible with smaller vessels.

[0012] During operation, the proximal end of the beam assembly advantageously can remain
substantially on the level of the vessel's upper deck, while the driving device brings the distal
outer end of the beam assembly in contact with the landing provision. For the carriage it makes
no difference if the angle of inclination of the beam assembly along which it gets moved
becomes relative steep and/or is quickly changing and/or if a lot of cargo needs to be taken
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along and/or if weather conditions are harsh with lots of wind and high waves. Furthermore the
fact that the gangway might be telescoping in and out in order to maintain permanent contact
with the landing provision makes no difference for the people inside the carriage, not even if
the telescoping takes place at high speed because of quickly changing wave heights for which
compensation is required.

[0013] The transfer installation according to the invention can be kept relative lightweight,
compact and inexpensive. Thus it is well suitable to be mounted onto for example a CTV.
During operation the CTV then can still be sailed against two spaced apart bumpers that are
mounted on the offshore construction, after which the distal end of the beam assembly can
quickly and reliably be manoeuvred towards the landing provision. In the alternative it is also
possible to have the CTV or other type of vessel be provided with other means for stabilizing its
position at sea relative to the offshore construction, like for example a dynamic positioning
system which is designed to have the vessel substantially maintain its position on open sea. In
the alternative it is also possible to temporarily anchor the vessel. In those alternatives it is then
also possible to have the distal end of the beam assembly quickly and reliably manoeuvred
towards the landing provision.

[0014] Subsequently a person only needs to step from the CTV onto the carriage support and
get himself moved over and along the beam assembly towards the landing platform or the like.
There he can get of the carriage support and step onto the landing platform. This is a truly
easy and safe action that is suitable for all persons, including those who are not fully fit or less
strong. The same goes for the transfer of cargo. There is no risk of the person dropping into
the water and therefore he does not have to wear a survival suit.

[0015] Advantageously it is no longer a problem if weather conditions are such harsh with lots
of wind and high waves that the CTV runs the risk to all of a sudden start sliding up and down
alongside the bumpers. The beam assembly can easily and quickly compensate for such up
and down sliding movements by suitable rotations of the beam assembly around one or more
axles of its axle system in combination with suitable telescoping extensions or retractions of the
beam assembly.

[0016] In an advantageous embodiment the telescopically extendable beam assembly can be
provided with drive means and control provisions for maintaining permanent contact with the
offshore construction independent of vessel movement. Such drive means and control
provisions in particular can be designed for having the distal end of the beam assembly
constantly exert a minimum pushing force against the landing provision for as long as contact
is desired between them. This makes it possible to quickly and safely dock the distal end of the
beam assembly against an aimed portion of the landing provision. In the alternative it is also
possible to provide an operable coupling between the distal end of the beam assembly and the
landing provision.

[0017] In a preferred embodiment the carriage is subdividable in distinctive carriage parts that
each for themselves are adapted to the design and dimensions of each separate beam
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element. The carriage assembly, because getting carried per beam element by a carriage part
that is adapted to this beam element, can displace itself between both beam assembly ends
without the movements of the distinctive beam elements telescoping into and out of each other
being of influence to this. Thus a more smooth moving of the carriage along the beam
assembly has become possible. The dynamic transition between the telescoping beam
elements is deemed to have less or even no influence at all on the moving of the carriage
along the beam assembly.

[0018] One of the carriage parts then can be provided with the support for carrying the cargo
and persons. Furthermore, the one carriage part can be movably guided along the one beam
element, wherein the other carriage part can be movably guided along the other beam
element.

[0019] The one carriage part then can be movable along the one beam element towards and
automatically connectable with the other carriage part that is ready and waiting at the transition
between the telescoping beam elements for, as soon as the one and the other carriage part
are connected with each other, together being further movable along the other beam element
towards one of the outer ends of the beam assembly. In the alternative it is also possible to
have the support being taken over from the one carriage part by the other carriage part and
vice versa at the location of the transition between the telescoping beam elements.

[0020] In an embodiment the means for moving the transportation carriage back and forth
between both outer ends of the telescopically extendable beam assembly comprise a drive
system that is designed to move the carriage and/or their respective carriage parts along the
beam assembly and/or their respective beam elements.

[0021] This drive system preferably comprises one or more controllable motors, like an
electromotor. This controllable motor may for example drive a gear/cog wheel that is provided
on the carriage or on one of its carriage parts and that acts on a toothed rack/cog railway that
is provided along the beam assembly. In a preferred embodiment the drive system may have a
controllable winch, cable and reverse pulley.

[0022] The drive system may act upon only one of carriage parts, for bringing this carriage
part from the one outer end forth towards and in connection with the other carriage part, and
for then bringing the one and the other carriage parts together as an assembly further forth
towards the other outer end of the beam assembly.

[0023] In a further embodiment the transition between the telescoping beam elements forms
an automatic stop for one of the carriage parts against further moving towards one of the outer
ends of the beam assembly. Thus this carriage part can automatically get to wait at this
transition for connection and disconnection with the other carriage part. With this it is possible
to bias this carriage part towards the transition and/or have it moved towards the transition
under the influence of gravity.
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[0024] In a preferred embodiment the axle system via which the telescopically extendable
beam assembly is connected with its proximal outer end with the vessel, comprises drive
means and control means for controlling rotations around individual ones of x-, y- and/or z-
axles. In particular it comprises a controllable first driving organ, like a hydraulically operable
piston-cylinder, for having the beam assembly rotate around a horizontal axle, orientated
rectangular with respect to the orientation of the boom assembly, defined as Y-axle, in order to
change its angle of inclination relative to the vessel. This is referred to as luffing. In addition or
in the alternative it may comprise a controllable second driving organ, like an operable
rotatable pedestal, for having the beam assembly rotate around a vertical z-axle, that is
perpendicular to the y-axle, in order to change its rotational position relative to the vessel. This
is referred to as slewing. In addition or in the alternative it may comprise a controllable third
driving organ, like a hydraulically operable piston-cylinder, for having the beam assembly
rotate around a (horizontal) x-axle, that is perpendicular to the y- and z-axle and parallel with
the deck which facilitates the system to orientate the earlier mentioned Y-axle always in a
horizontal way, irrespective the orientation of the vessel-deck. This is referred to as tilting.
Preferably the transportation carriage comprises means for adjusting a position of the support
for carrying the cargo and persons relative to the rest of the carriage or carriage parts. Thus it
is possible to have the support maintain a substantially constant same orientation relative to
the horizontal, that is to say in particular independent of an angle of inclination of the
telescopically extendable beam assembly.

[0025] The transportation carriage or the carriage parts thereof can be guided along the beam
assembly in various manners, like sliding along suitable guide elements. Preferably the
carriage or parts thereof can be guided along the beam assembly by means of rollers,
preferably rollers that grip around the beam assembly such that the carriage or parts thereof
only have a degree of freedom in the longitudinal direction of the beam assembly.

[0026] Further preferred embodiments are stated in the dependent subclaims.

[0027] The invention further relates to the transfer installation itself for installation on a vessel,
as well as to a method for use of the vessel with the transfer installation installed thereupon.

[0028] The invention shall be explained below with reference to exemplary embodiments of the
invention that are shown in the accompanying drawings, in which:

Fig. 1-4 schematically show a first embodiment of a vessel with transfer installation according
to the invention during subsequent phases of the transfer process;

Fig. 5-11 shows a second embodiment during subsequent phases of the transfer process;
Fig. 12-15 show two other variants of the carriage with support; and

Fig. 16, 17 and 18 show three variants of the driving device for moving the carriage along the
beam elements.
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[0029] Fig. 1 shows the general assembly of the invention comprising a vessel 1 on which an
axle system 7a, 8a, 9a is mounted with which a telescopic bridging beam assembly 2 is
connected to the vessel 1.

[0030] The axle system 7a, 8a, 9a is included in a supporting construction 3 in which
provisions are included for the bearing of respective axles in x-, y- and z-directions 4, 5, 6, in
which each axle bearing is provided with controllable drive means for controlled rotation
movement of the element that is supported on the bearings, with the aim of having a free distal
outer end 16 of the beam assembly 2 move in a controlled manner in space. In the shown
embodiment the z-axle 6 rotation is made as slewing bearing 7a with drive 7b, the y-axle 5
rotation as axle bearing connection 8a with cylinder drive 8b, and the x-axle 4 rotation as axle
bearing connection 9a with drive 9b.

[0031] In the shown embodiment the beam assembly 2 is connected to the axle system 7a, 8a,
9a by means of a connection eye in an x-axle rotation point 9a. Other connection points are
also possible within the scope of the described invention.

[0032] The beam assembly 2 is provided with drive means 10 having control means and
integrated guiding provisions for having its respective beam elements 2a, 2b telescope relative
to each other in the longitudinal direction. The free distal outer end 16 of the beam assembly 2
is provided with a contact element 11 that, during contacting with an offshore wind turbine 12 is
able to cooperate, if desired, with a landing provision 13 that in occurring cases is applied
thereon. The landing provision 13 here comprises a U-profile inside which the contact element
11 can fit with some play.

[0033] A transportation carriage 14 is provided on the beam assembly 2 in such a way that it
can be transported back and forth towards both outer ends 15 and 16, in which the carriage 14
remains permanently in contact with guiding provisions 22 on the beam assembly 2.

[0034] Since the beam assembly 2 comprises two or more beam elements (in the example 2a
and 2b), which are able to telescope into and out of each other, the carriage 14 is split up in a
same number of parts 14a and 14b which are each specifically adapted to the design and
dimensions of a respective beam element 2a, 2b. During a crossing of the distance between
the beam's proximal outer end 15 and the beam's distal outer end 16, the first carriage part
14a, when passing a transition between the two beam elements 2a and 2b, in the given
example, connects with a second carriage part 14b, that specifically is adapted to the design
and dimensions of the subsequent beam element 2b. During a movement in the opposite
direction, the respective second carriage part 14b shall, on the contrary, disconnect from the
first carriage part 14a to give this first carriage part 14a the opportunity to properly function as
transportation provision that corresponds to the design and dimensions of the beam element
2a that in the given direction lies in the continuation of the course in order to take care of the
guiding of the carriage part 14a.
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[0035] On the first beam element 2a first drive provisions with control means 10 are provided
for driving and controlling the movements of the respective telescopic beam elements 2a, 2b
relative to each other. In the example a winch system is shown, but many other means and
systems from practice are possible and usable.

[0036] Second drive provisions with control means 10" are provided for controlled movement of
the carriage 14 over the entire distance between both beam's proximal and distal outer ends
15, 16. In the shown example for this a winch 17, cable 18 and reverse pulley 19 are provided.
Other drive means are also possible.

[0037] On the transportation carriage part 14a adjustment means 21, like a controllable
cylinder drive, are provided for being able to adjust a support of the cargo and persons 20 to
be transported independent of the angle of orientation of the supporting beam elements 2a,
2b.

[0038] The use of the described invention is not limited to the use of transporting persons and
cargo towards and away from stationary constructions placed at sea, but can also be used in
every other situation in which persons and cargo need to be transferred or taken over from a
vessel towards another body in which both objects are moving relative to each other.

[0039] The shown drive means must be seen as examples since many other systems are also
possible without affecting the essence of the invention.

[0040] Fig. 2 shows as example the situation in which the contact element 11 on the distal
outer end 16 of the beam assembly 2 is brought into contact with the landing provision 13 on
the wind turbine 12.

[0041] Fig. 3 shows as example the situation in which the first carriage part 14a, after having
been brought towards the respective position by means of the drive system 17, 18, 19, that
has been installed for that purpose, has connected itself with the second carriage part 14b for
together forming the assembled transportation carriage 14. In the case of a plurality of beam
elements and a plurality of respective carriage parts, the assembled transportation carriage 14
shall comprise a corresponding number of carriage elements.

[0042] Fig. 4 shows the situation in which the transportation carriage 14 has been brought by
the drive system 17, 18, 19, that has been installed for that purpose, towards the outer end 16
of the beam assembly 2. See also fig. 16.

[0043] A movement in the opposite direction of the beam's distal outer end 16 towards the
beam's proximal outer end 15 takes place along the same principles but then in the opposite
order.

[0044] In the embodiment as shown in fig. 1-4 the vessel 1 is provided with a dynamic
positioning system which is designed to have the vessel 1 substantially maintain its position at
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sea relative to the wind turbine 12. The first drive provisions with control means 10 then can be
driven and controlled such that the distal outer end 16 of the beam assembly 2 constantly has
a tendency to telescopingly extend and thus maintain a slanting upwards directed pushing
force PF1 against the landing provision 12. The second beam element 2b of the beam
assembly 2 then as it were gets pre-tensioned like a spring to try to slide out of the first beam
element 2a in the direction of the landing provision 12. This force gets counteracted by the
vessel 1 getting substantially kept in place by means of the dynamical positioning system. Thus
a permanent pre-tensioned contact can be obtained between the beam assembly 2 of the
transfer installation and the landing provision 12 of the wind turbine 13, which pre-tension still
makes it possible for the beam assembly 2 to retract and extend as soon as this is necessary
for compensations of movements of the vessel 1 relative to the wind turbine 13, like up and
down movements with the waves as well as heave, roll and pitch movements that the vessel
has to undergo despite its being dynamically positioned.

[0045] In fig. 5 a CTV-type of vessel 1 with a similar type of transfer installation is shown as in
fig. 1-4. Similar components have therefore been given same reference numerals. The CTV-
type of vessel 1 has a bow 50 that is specifically designed to get landed against two spaced
apart bumpers 51 that are mounted on the wind turbine 12. This is shown in fig. 6. A motor of
the vessel 1 can then be operated to have the bow 50 constantly exerting a forward directed
pushing force PF2 against the bumpers 51, irrespective of waves, wind and the like acting
upon the vessel 1.

[0046] Subsequently the distal end 16 of the beam assembly 2 can be pointed towards the
landing provision 13, here formed by a landing platform, by having the beam assembly 2 rotate
around its y-axle 5 by means of the hydraulically operable luffing piston-cylinder drive 8b. This
is shown in fig. 7.

[0047] Simultaneously with the luffing and/or thereafter the beam assembly 2 can be further
manoeuvred towards the landing provision 13 by telescopingly extending the beam assembly
2. This is continued until the distal outer end 16 has gotten to lie with a right-angled hook
portion 52 against a lower corner edge 53 of the landing provision 13. This is shown in fig. 8.
The drive provisions with control means 10 can then again be operated to have the distal outer
end 16 of the beam assembly 2 constantly exert the certain minimum pushing force PF1
against the lower corner edge 53 of the landing provision 12. This force here gets
counteracted by the vessel 1 getting substantially kept in place by means of the pushing force
PF2 against the bumpers 51. Thus also a permanent pre-tensioned contact can be obtained
between the beam assembly 2 of the transfer installation and the landing provision 12 of the
wind turbine 13, which pre-tension still makes it possible for the beam assembly 2 to retract
and extend as soon as this is necessary for compensations of movements of the vessel 1
relative to the wind turbine 13, like up and down sliding movements with the waves along the
bumpers 51 as well as heave, roll and pitch movements of the vessel 1.

[0048] In fig. 8 it can also be seen that the first carriage part 14a now has a cage-like support
55 mounted on top of it. This assembly is ready and waiting at the proximal outer end 15 of the
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first beam element 2a for persons and cargo to take place or be placed on and in the support
55. Subsequently the first carriage part 14a can be moved along and over the first beam
element 2a. With this four sets of upper and lower rollers 56 stably encompass sideways
projecting flanges 57 of the guiding provisions. See also fig. 9.

[0049] The second carriage part 14b like in the fig. 1-4 embodiment is formed as a slideable
sleeve organ that is equipped with a fully complementary cross-sectional shape as the first
beam element 2a and that is slidable along and over the second beam element 2b.

[0050] As soon as the first carriage part 14a reaches this second carriage part 14b it rolls
along until it gets to rest fully on top of it. In that position the four sets of upper and lower rollers
56 stably encompass sideways projecting flanges 57' of the second carriage 14b, while at a
same time the first carriage part 14a gets blocked with its front side against a limitation wall 58
(see fig. 16) that is provided at a front side of the second carriage part 14b.

[0051] As can be seen in fig. 9 a further moving forward of the first carriage part 14a then
automatically results in the second carriage part 14b getting pulled along. This is continued
until the thus assembled carriage 14 reaches the distal outer end 16. In that end position the
cage-like support 55 lies proximate to or against a railing of the landing platform. The person
then can easily step over from the support 55 onto the landing platform. See fig. 10.

[0052] As soon as scheduled working activities on the wind turbine 13 are finished, the person
can step back onto the support 55 again and be safely moved back along the beam assembly
2 towards the vessel 1 again. See fig. 11. Subsequently the beam assembly 2 can be retracted
and stored on the vessel's deck and the vessel 1 can sail away towards another offshore
construction that needs to be visited for maintenance purposes or the like.

[0053] In Fig. 12 and 13 a variant is shown of the cage-like support respectively in a lower and
upper position along the beam assembly 2. Both of them are provided with a center support
portion 120 that rests on top of the first carriage part 14a and side support portions 121, 122
that hang downwardly at opposing sides of the beam assembly 2. Thus it is advantageously
possible to transport more than one person at a time along and over the beam assembly 2. In
fig. 13 it can be seen that the landing provision 12 here, like in the fig. 1-4 embodiment,
comprises a U-profile inside which the contact element 11 can fit with some play. The guiding
provisions in this variant are formed by upper and lower surface portions of the first beam
element 2a and of the second carriage element 14b along and against which upper and lower
friction reducing guiding organs of the first carriage part 14a are guided.

[0054] In fig. 14 and 15 a variant is shown which also is designed to offer space for more than
one person and/or a plurality of cargo elements. In fig. 14 it can be seen that at the position of
the proximal outer end 15 of the beam assembly 2, a semi-circular platform 140 is provided
which makes it possible for the carriage part 14a with its support portions 120-122 to easily be
loaded and unloaded for various rotational positions of the beam assembly around its pedestal,
that is to say around the z-axis.
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[0055] Fig. 16 shows the second drive provisions with control means 10" for controlled
movement of the first carriage part 14a over and along the beam assembly 2 in more detail. It
can be seen there that the cable 18 is connected with one end to a front portion of the first
carriage part 14a and with its outer end to a back portion of the first carriage part 14a.
Furthermore the cable 18 is guided over the reverse pulley 19 at the distal outer end 16 as well
as over the winch 17 at the proximal outer end 15. Driving of the winch 17, for example by
means of an electromotor, in a clockwise direction then shall result in the first carriage part 14a
getting pulled towards the distal outer end 16, whereas in a counter-clockwise direction then
shall result in the first carriage part 14a getting pulled towards the proximal outer end 15.

[0056] Fig. 17 shows a variant in which one and the same carriage 14 can be guided along
and over both the beam elements 2a, 2b. The beam element 2a now is provided without an
upper wall. At its upper side it however still comprises the two sideways projecting flanges 57
that still get encompassed by the primary sets of upper and lower rollers 56 for guiding the
carriage 14 along and over the first beam element 2a. The second beam element 2b is guided
inside the first beam element 2a to slide into and out of it in the longitudinal direction L. With
this the second beam element 2b at its side walls is provided with outwardly projecting flange
parts 172 that are slidably guided in between inwardly projecting flange parts 173 of the first
beam element 2a. Furthermore the second beam element is provided with a central slit 174
that extends in the longitudinal direction L in its upper wall. This slit 174 is delimited by inwardly
projecting flanges 175 of the upper wall. Secondary sets of upper and lower rollers 177 that
are provided at central positions at the front and back sides of the carriage 14. Those
secondary sets of upper and lower rollers 177 encompass the inwardly projecting flanges 175
of the second beam element 2b for guiding the carriage 14 along and over the second beam
element 2a. Thus also a smooth bump free moving of the carriage 14 over and along the
entire beam assembly 2 is possible, including at the possibly constantly displacing transition
between the telescoping beam elements 2a, 2b.

[0057] Fig. 18 shows a variant in which again one and the same carriage 14 can be guided
along and over both the beam elements 2a, 2b, and this time with only primary sets of upper
and lower rollers. The beam element 2a again is provided without an upper wall and at its
upper side comprises the two sideways projecting flanges 57 that still get encompassed by the
primary sets of upper and lower rollers 56 for guiding the carriage 14 along and over the first
beam element 2a. The second beam element 2b here also is guided inside the first beam
element 2a to slide into and out of it in the longitudinal direction L by means of the outwardly
projecting flange parts 172 of the second beam element 2b sliding with a form fit inside the
inwardly projecting flange parts 173 of the first beam element 2a. This time however the
second beam element 2b is also provided without an upper wall and at its upper side merely
comprises outwardly projecting flanges 185. The flanges 57 and 185 are dimensioned with
same widths with the flanges 185 sliding on top of the flanges 57. The outwardly projecting
flanges 185 thus are also encompassable by the primary sets of upper and lower rollers 56 for
guiding the carriage 14 along and over the first beam element 2a. If desired the rollers 56 can
be biased towards the flanges 57, 185. In order to here also provide for a smooth and
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substantially bump free moving of the carriage 14 over and along the entire beam assembly 2
the flanges 185 at their starting ends are shaped like gradually increasing ramps 186. Thus
advantageously only primary sets of rollers 56 are necessary for guiding the one-part carriage
14 both along the first and second beam element 2a, 2b.

[0058] Besides the shown embodiments various variants are possible. For example other
types of drive provisions are possible, like electromotors. It is also possible to have the support
connected to the carriage in a fixed position that has the support substantially horizontally
orientated for average angles of inclination of the beam assembly. This is for example possible
for visiting offshore constructions that all have their landing provision at similar heights. It is
however also possible to constantly measure the angle of inclination of the beam assembly
and constantly have the position of the support relative to the carriage corrected
correspondingly. Instead of having the beam assembly constantly exerting a pushing force
against the landing provision as long as contact between them is desired, it is also possible to
have the distal end of the beam assembly releasably coupled to the landing provision. As soon
as this is done the beam assembly can be set free to rotate around its x-, y- and z-axles as
well as to freely extend and retract in its longitudinal direction while keeping the vessel
substantially in place for example by means of the dynamic positioning, anchoring, or
landing/mooring against the offshore construction itself.

[0059] Thus the invention provides a user-friendly and truly lightweight transfer installation for
installation on a vessel with which persons and cargo in one go can quickly and safely be
transferred to and from all kinds of offshore constructions without any effort from those
persons themselves during the transfer.
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PATENTKRAV

1. Fartgj (1) udstyret med et overfarselsanlaeg til transport og overfgrsel af gods og
personer mod en offshore-konstruktion (12), der isaer er funderet til bunden af havet,
hvilket fartsj omfatter:
- midler til at stabilisere sin position til sgs i forhold til offshore-konstruktionen
(12);
- en teleskopisk forleengelig bjeelkesamling (2), der omfatter to eller flere bjeelke-
elementer (2a, 2b), som langs deres laengdeakse er teleskopiske, saledes at en
afstand mellem deres ydre ender (15, 16) er variabel, hvilken bjeelkesamling (2)
med sin ene ydre ende (15) er drejeligt forbundet til fartgjet (1) ved hjeelp af et
akselsystem (7a, 8a, 9a); og
- en drivindretning udformet til at bringe den anden ydre ende (16) af den tele-
skopisk udtraekkelige bjeelkesamling (2) i kontakt med en landingsindretning
(13) af offshore-konstruktionen (12),

kendetegnet ved, at

den teleskopisk udtreekkelige bjeelkesamling (2), der med sin ene side (15) er

roterbart forbundet til fartgjet (1) ved hjeelp af akselsystemet (7a, 8a, 9a), omfat-
ter en transportvogn og er forsynet med midler til beveegelse af transportvognen
(14) frem og tilbage mellem begge yderender (15, 16) langs den teleskopisk ud-
treekkelige bjeelkesamling (2), hvor transportvognen (14) er forsynet med en un-

derstgtning (20) til at transportere lasten og personer.

2. Fartgj ifelge krav 1, hvor den teleskopisk udtreekkelige bjeelkesamling (2) er forsynet
med drivindretninger og styreindretninger til fastholdelse af permanent kontakt med off-

shore-konstruktionen (12) uafheengigt af fart@jets bevaegelse.

3. Fartgj ifelge et hvilket som helst af de foregaende krav, hvor transportvognen (14),
der er bevaegelig frem og tilbage mellem begge yderender (15, 16) af den teleskopisk

udtraekkelige bjeelkesamling (2), kan deles i mindst to transportdele (14a, 14b).

4. Fartgj ifelge krav 3, hvor én af vognens dele (14a, 14b) er forsynet med understat-

ningen (20) til at transportere lasten og personer.
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5. Fartgj ifelge et hvilket som helst af de foregadende krav 3-4, hvor hver af disse vogn-
dele (14a 14b) er specifikt udformet til at bevaege sig i leengderetningen langs ét af de
respektive bjeelkeelementer (2a, 2b), der er specifikt beregnet til denne respektive
vogndel (14a, 14b).

6. Fartgj ifelge et hvilket som helst af de foregdende krav 3-5, hvor den ene vogndel
(14a) bevaegeligt feres langs det ene bjaslkeelement (2a) over pa og kan forbindes
med den anden vogndel (14b), og hvor den anden vogndel ( 14b) fgres bevaegeligt

langs det andet bjeelkeelement (2b).

7. Fartgj ifelge et hvilket som helst af de foregadende krav 3-6, hvor den ene vogndel

(14a) kan forbindes med den anden vogndel (14b).

8. Fartgj ifalge et hvilket som helst af de foregadende krav 3-7, hvor en overgang mel-
lem det farste og andet bjaelkeelement (2a, 2b) danner et stop for én af vognens dele

(14b) for at bevaege sig mod den ene ende (15) af bjeelkesamlingen (2).

9. Fartgj ifelge et hvilket som helst af de foregadende krav, hvor midlerne til at beveege
transportvognen (14) frem og tilbage mellem begge yderender (15, 16) af den telesko-
pisk udtraskkelige bjeelkesamling (2) omfatter et drivsystem (17, 18, 19), isaer ét med
spil (17), kabel (18) og bakskive (19).

10. Fartgj ifelge krav 9 og et hvilket som helst af kravene 3-8, hvor drivsystemet (17,
18, 19) er forbundet med den ene vogndel (14a) for at bringe den ene vogndel (14a) fra
den ene yderende (15) frem mod, over pa og i forbindelse med den anden vogndel
(14b), og for derefter at bringe vogndelene (14a, 14b) sammen som en samling laen-

gere frem mod den anden ydre ende (16).

11. Fartgj ifelge et hvilket som helst af de foregadende krav, hvor akselsystemet (7a, 8a,
9a), via hvilket den teleskopisk udtreekkelige bjeelkesamling (2) er forbundet ensidigt
med fartgjskonstruktionen, omfatter drivmidler og styremidler (7a, 8a, 9a) til styring af

rotationer omkring de enkelte aksler (7a, 8a, 9a).
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12. Fartgj ifelge et hvilket som helst af de foregaende krav, hvor transportvognen (14)
omfatter midler (21) til justering af understatningen (20) til at transportere lasten og per-
soner med det formal at fa den justeret i en tilsigtet vinkel i forhold til bjaelkesamlingen
(2), og iseer uafhaengigt af orienteringsvinklen for den teleskopisk udtraekkelige bjeelke-

samling (2).

13. Fartgj ifelge et hvilket som helst af de foregaende krav, hvor transportvognen (14)
styres langs bjeelkesamlingen (2) ved hjeelp af ruller (56), iseer seet af @vre og nedre

ruller (56), der omfatter flanger (57) af bjeelkesamlingen (2).

14. Fremgangsmade til at overfgre eller tage personer og gods over fra eller mod en
offshore-konstruktion fra et fartgj ifelge et hvilket som helst af de foregéende krav, hvil-
ken fremgangsmade omfatter trinnene:
- stabilisere fartgjet (1) i en position til s@s i forhold til offshore-konstruktionen
(12); og
- bringe den anden ydre ende (16) af den teleskopisk udtraekkelige bjeelkesam-
ling (2) i kontakt med landingsindretningen (13) af offshore-konstruktionen (12);
og
- opretholde denne kontakt ved at lade bjeelkesamlingen (2) teleskopisk
streekke sig og rotere rundt om akselsystemet (7a, 8a, 9a) for at kompensere
for relative beveegelser mellem fartgjet (1) og offshore-konstruktionen (12),

kendetegnet ved, at

fremgangsmaden yderligere omfatter trinnet:
- bevaege transportvognen (14) frem og tilbage mellem begge yderender (15,

16) langs den teleskopisk udtraekkelige bjeelkesamling (2).

15. Fremgangsmade ifelge krav 14, hvor den ene vogndel (14a) af transportvognen
(14) under trinnet med at bevaege transportvognen (14) frem fra den ene ydre ende
(15) mod den anden ydre ende (16) bevasges frem langs det ene bjaelkeelement (2a),
derefter forbindes med transportvognens (14) anden vogndel (14b) og derefter sam-
men som en samling leengere frem langs det andet bjeelkeelement (2b) mod den anden
ydre ende (16), og

hvor den ene vogndel (14a) under trinnet med at bevaege transportvognen (14) tilbage
fra den anden ydre ende (16) mod den ene ydre ende (15) bevaeges tilbage sammen

som en samling med den anden vogndel (14a) langs det andet bjeelkeelement (2a),
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derefter afbrydes fra den anden vogndel (14b) over pa det ene bjeelkeelement (2a), og
derefter alene laengere tilbage langs det ene bjeelkeelement (2a) mod den ene ydre
ende (15).
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Fig. 2
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Fig. 3
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Fig. 5
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Fig. 6
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Fig. 11
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