HO STI NG CRANE AND OFFSHORE VESSEL The invention relates to an offshore
vessel which is suitable, inter alia, for laying a pipeline on the seabed.
The prior art has disclosed vessels of this type, often designed as

"l aybarges”, in which case the vessel is provided with a pipeline-Iaying
installation of the S-lay type, with one or nore connecting stations,
usual ly wel ding stations, 5 for connecting pipe sections in a substantially
horizontal orientation. Wth this type of pipeline-laying installation, a
stinger usually projects outside the hull of the vessel, engaging on the
hul | at an engagenent point and form ng a downwardly directed, often curved
support for the pipeline noving towards the seabed. 10 To handl e | oads, for
exanpl e parts of offshore installations, it is known for the vessel to be
provi ded HOISTING CRANE AYDCOEFBIQRE ¥ESSEL di sposed in the vicinity of the sane
side of the hull as the stinger, which hoisting crane has a vertical
structure fixed to the hull. Such an offshore vessel is known from EP
1063163A2, which discloses the preanble of claiml1l. 15 The first aspect of
the inv | t supporting
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_ the stinger, which houstmg crane has a vertical structure fixed to the hull.

Such an offshore vessel is known from EP 1063163A2, which discloses the preamble of claim 1.
15  The first aspect of the invention relates to the problem whereby additional supporting
structures have to be fitted to the vessel in order to hold the often long and heavy stinger
. (which is also subject to heavy loads) in the correct position. By way of example, it is known
to arrange two cantilevers, which project above the water and each carry a winch with a
cable from which the stinger is suspended, to the associated side of the vessel.
20 - . - -
The problem is solved by the features of clam 1 and provides for a load-bearing
connecting structure, which holds the stinger or part ofii in a desired position, to extend
between the vertical structure of the hoisting crane, at a position higher than the point of
engagement of the stinger on the vessel hull, and the stinger, at a location remote from the
25  point of engagement of the stinger-on the vessel hull. -

In particular if the stinger is removable, this gives the advantage that the vertical structure,
which in any case has to be of robust design, of the hoisting crane also serves as part of the
structure for holding the stinger in place during the laying of the pipeline. This makes it

30 possible to dispense with the additional supporting structures referred to above.



1 Further advant ageous enbodi nents are described In the dependent clains and
inthe 20 follow ng description with reference to the drawing. In the
drawing: Fig. 1 diagrammatically depicts an offshore vessel which Is
suitable, Inter ale, for laying a pipeline on the seabed, 25 Fig. 2 shows
the hoisting crane at the rear side of the vessel shown in Fig. 1, partially
inthe formof a cut-away view, Fig. 3 shows the hoisting crane fromFig. 2
froma different direction, Fig. 4 shows a view of the hoisting crane shown
in Figs. 2 and 3 fron1above Fig. 5 shows the rear side of the vessel

i 1 1 ust r at Eerthenadvantageous gmbpdimpets ate degeriber in the depandent saipsAndintes  Fig. 6
shows 20 he fonswing destriptioh @ite fefétencane tefpawing. nger from Fig. 5, Fig. 7 shous a
pl an view of the stinger and part of the vessel, Fig. 8 shows a possible

| ayout of hoisting cables of .the crane, Fig. 9 shoms a crane block, jib and
bl ock cat Kyibedrgwipgice, 35 Fig. 10 shows a preferred enbodi ment of the annul ar
bearing argendibgtadimatidafly épiitean offshore vadsePWiviSis uifdbry, Mter akb, Roriayihgrent  of

el ectrica of the crane, Fig. 12 shows an alternative suppdrt
structurebfﬂrﬂgt ﬁg}e{é&q@r Fig. 13 shows the non-clained use of the stinger

as coBhit eFige? shewsithe heisting erang;atdhr.reat sidmof thevesse) shewninFig dpagtiallyiftienor e
vessel 1 wiwnehatut-asdy view) e, Inter alia, for laying a pipeline on the
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3 there a So what are known as tensjoners 8 10 _for carr t he wei ght
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of the pi b T Hews g foun of theganeApd pninasrdom g m. Fige’ Fae ew of

the stinger and part of the vessel,
Fig. 8 shows a possible layout of hoisting cables of the crane,
Fig. 8 shows a crane block, jib and biock catcher device,
35 Fig. 10 shows a preferred embodiment of the annular bearing assembly of the crane,
Fig. 11 shows a preferred embodiment of electrical contact rings of the crane,
Fig. 12 shows an alternative support structure for the stinger,
Fig. 13 shows the non-claimed use of the stinger as counterweight in a lifting operation.



Furthernore, the vessel 1 has a stinger 5 which projects outside the hull 2
of the vessel | at the rear side of the vessel 1, engages on the hull 2 at
an engagenent point such that It can pivot about a substantially horizontal
pivot structure 6 and forns a downwardly curved 15 support for pipeline
Jrovi ng towards the seabed. Furthernore, the vessel | has a hoisting crane
20, dispgsed in the V|C|n|tZ of the sape side of the hull as tg] stinger 5,
whi ch hoF'Qt"PHg‘hB‘?’%ﬁfe°f§0°'ﬁé(§ Iy which s suitable, (tar gli forilaying & ripling o the The
hoi sti ngseabeche 20 will be described in nore detail bel ow. Here, the crane 20
I s di sposed 20 above the | ocation mhere the pipeline 9 | eaves the working
deck 3, on the.longitudinal axis he_hoi sting crane 20,
which is™he Yeé?tlﬂéf'gﬂhﬁ"hz With & working *F@%?%a@hﬁfmﬂ"&éma hglb%sa[ antially hollow
verti sal supelstrotiurd 8 fovi créw adoonimodatonyétech In this case is fixed to the hull 2
of the vessel 1. 25 Furthernore, the colum 21 has a top 23. The hoisting
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Fi gure 1The yasseli s pravidesnith awjpeline-aying instaiatiop of thp Sdawtyer, Hith OR® o BPYE cal

col um’ 2ivelaing stgtiond @ t fWorkifg dedkess for coupingsipling séctions B ih aisubifantially t hat t he
J1b CONNEGLLAL FEFREN, O tellifibd Gk Y bidGisotihal brB uidhn SABNiGIA € DO L e

colum 2 I'S Case, t nec ron substantially
hor i 28nt for caswmettheao@l@t o&*be pma ne & which is hangingdewnwards frem the vesseld- up and down.
There is at |east one drive notor 27 for displacing the jib connection

menber I l e, the
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29 ang a t two positions. The drive notor 27

?or“epg F&Fg%\' %P’*aé’ p| n ﬂn‘\e\%é%g engages with a toothed track around
the col um 21_ 3 To pivot the jib 24 up and down, there is a topping wi nch
30 provi Hartherhdré) the Jeaddithas @Malsngckane 20l Gi?bdé@dlﬁ\gﬁéwéﬁiitytdﬁﬂ\eldahe%‘i’de 5

Furt her g e c 5. for raising
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hook 37. The hqqﬁgg grg@e Q@w@pe ydpscribed in more detail below. Here the crane 20 is-disposed

20 above the location where the pipeline 9 leaves the working deck 3, on the longitudinal axis of

the vessel 1.’

The hoisting crane 20, which is illustrated in detail in Figures 2-4, has a substantially holiow
vertical column 21 with a foot 22, which In this case is fixed to the hull 2 of the vessel 1.
25  Furthermore, the column 21 has atop 23.

The hoisting crane 20 has a jib 24, which is illustrated in two different positions in Figure 1.

An annular bearing structure 25 extends around the vertical column 21 and guides and

carries a jib connection member 26, so that the jib connection member 26, and therefore the
30 jib 24, can rotate about the column 21.

Inthis case, the jib connection member 26 forms a substantially horizontal pivot axis, so that
the jib 24 can also be pivoted up and down. There is at least one drive motor 27 for.
displacing the jib connection member 26 along the annular bearing structure 25. By way of

35  example, the annular bearing structure 25 comprises one or more guide tracks which extend
around the column 21 and on which an annular component 28 of the jib connection member
26 is supported via running wheels. Jib securing supports 29 are arranged on the component
28 at two positions. The drive motor 27 may, for example, drive a pinion which engages with
atoothed track around the column 21.



colum 21 there is a top cable guide 40 provided with a cable pulley
assenbly 41 for the topping cable 31 and with a cable pulley assenbly 42
for the hoisting cable 36. 10 One or nore cable pulley assenblies 43 for the
hoi sting cable 36 and a cable pulley assenbly 44 for the topping cable 31
‘tare  arranged on the jib 24. The nunber of cable parts for each cable can be
sel ected as appropriate by the person skilled in the art. The w nches 30 and
35 are In this case disposed in the foot 22 of the vertical colunn 21, so

15 that (REVeISRIIDRS up-aRddown, theye is;ataPming wineh3P pravided with atopRingicaties?h t he
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the top cable guide 40 and then towards the cable guides 43, 44 on the jib
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nmount ed f&@ammbbunuééébdﬁsas%ﬁmbﬁmé Bthe peisbh akilleddh theart21. The winch
support 50 here is located in the wvertical crane structure, preferably in

the region of the foot 22 under the circular cross section part of the

col urm 2The winehes 30 3ad Ad atedrihis cage dispasedin the foat 220f thepyertisaloimpd1dee 40. The
s’ulopast ¥Hat 1o tpfling céble 81 i the héikting REI516! 38 BxtbriFfrdiithle agSocidted \Agﬁ&_sw. 3$>elh.owht lhle
col um, ensi j xtends in e hull.
35 In i hEv‘éaxfgﬁo‘?ggi‘ﬁ%&ﬂ@@&h&%%ﬁ@wﬁ?aS%th??ovsr%gﬁe“gm'ggi%a%gé fiehoufafls e Cul'ar

pl at f or Nk g4ifesd3;44on the li2thf er ence I's nounted in an annul ar bearing 51,
with the winches 31, 35 arranged on the platform The annular bearing 51 is

coi n ded g Bitie alidblo fals Bsf de3bD SRR sEarii bl She'ordihd hing 21 VLT
20 ftracks around the top of the column 21 and running wheels, engaging on the running tracks,
of a structural part on which the cable pulley assemblies are mounted. As a result, the top
cable guide can follow rotary movements of the jib about the vertical column 21 and adopt
substantially the same angular position as the jib 24. '

25 The top cable guide 40 may have an associated drive motor assembly which ensures that
the top cable guide 40 follows the rotat_y movements of the Jib 24 about the column 21, but
an embodiment without drive motor assembly is preferred.

The winches 31 and 35 are arranged on a movable winch support 50, which is mounted

30 movably with respect to the vertical column 21. The winch support 50 here is located in the
vertical crane structure, preferably in the region of the foot 22 under the circular cross section
part of the column 21, and is mechanically decoupled from the top cable guide 40. The
support 50 coutd e.g. also be arranged in the hull of the vessel below the column, é.g. the
foot could have an extension which extends into the hull. :

35
in the example shown, the winch support 50 is a substantially circular platform which at its
circumference is mqunted in an annular bearing 51, with the winches 31, 35 arranged on the
platform. The annular bearing 51 is in this case such that the platform can rotate about a



have any appropriate design including trolleys running along a circul ar
track. The rotatable wi nch support 50 has an associ ated drive notor assenbly
52 for nmoving the 5 winch support 50, in such a nanner that the w nch
_support 50 maintains a substantially constant orientation with respect to
the jib 24 in the event of rotary nmovenments of the jib 24 about the
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cont act Sqiv3 i Esefibly 20 trﬁlmmhysubﬁorpi(ﬁfa%gms%cfa% doftrbiRfaRs SEMhikEal
equi pnent _qn W nch gﬁg sting crane 20 1s provided with a

cab 70 fB'i’*"h°"}‘ffﬁ“§??‘W&°&‘P" e 3pe 58P 6% hi ch cab 70 is 30 in this case
carritéd by the annul ar bearing structure 25 to mhich the jib 24 |Is secured,
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t oppi ng eregyge@ired isrsopwlisd bhhgemeraters disposed elsewhere on the vessel at a distance
from the movable winch support 50. One or more sliding contacts (not shown) are provided
20  in the electrical connection between these generators and the winch drive motor assemblies
38, 39.

In a variant which is not shown, the winch support 50 can rotate about a vertical shaft, this
shaft being provided with one or more sliding contacts.

25 A
Via the ane or more sliding contacts, a power current supply is preferably fed to the electrical
equipment on the winch support 50. - _

The hoisting crane 20 is provided with a cab 70 for a hoisting crane operator, which cab 70 is
30 . inthis case carried by the annular bearing structure 25 to which the jib 24 is secured, so that
the cab 70 can rotate with the jib about the vertical column 21.

In the cab 70 there are at least control members (not shown) for opef_ating the winch 35 of
the hoisting cable 36 and for operating the winch 31 of the topping cable 31. The winch drive

35 'motor assembiies 38, 39 have associated control means (not shown) which are in wireless
communication with the associated control members in the cab 70. By way of example, a
plurality of wireless transmission/reception units are disposed around the vertical column, in
or in the vicinity of the path of the cab 70 around the vertical-column.



35 notor assenblies 38, 39 have associated control means (not shown) which
are in wireless communication with the associ ated control nenbers in the cab
70. By way of exanple, a plurality of wireless transnission/reception units
are disposed around the vertical colum, in or in the vicinity of the path

of the cab 70 around the vertical colum. 5 The control neans, for exarrpl e
el ectronic control equipnent, for the one or nore wi nches on the w nch
support She asndrolmedne; fabéxamplestectrosit tordmtahuipmentafos theianelor mareiwnenesgd |t can
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W nches &3gsePimion the vicinity of |ower end of the foot of the crane 20 and
with cable pulley assenblies 84-90 on the upper 25 end of the foot 22 of the
crane 20 and on the stinger 5. As a result, the length of the |oad- bearing

connect i ridpingtthe Nerticakstragiuiesherel thefoet 2R cof therhoisting gramegp:as mpoitdf ust i ng t he

pOSi t2¢0N engadehnt fSithé @Ricture BORRBRE it poeﬁbuafbaé RESWItH aRlitloRdl strildturgrbl e system a

system | nc%mggr{eﬂg fér%%{n%%e é:t?nger |J\ %lgtt:ee rs&chca% ca ebvers projecting outside the hull 2.

This stmcture 80 is in this case formed by a cable system with winches 83, 84 in the vicinity
of lower end of the foot of the crane 20 and with cable pulley assgmblies'84-90 on the upper

25  end of the foot 22 of the crane 20 and on the stinger 5. As a resuli, the length of the load-
bearing connecting structure 80 is adjustable for the purpose of adjusting the position of the
stinger 5 thereof.

As an alternative for the cable system a system Including (hydraulic) adjusters could be

30 arranged between the crane column 21 and the stinger 5, e.g. including hydraulic jacks.
Such a system is shown in Figure 12, wherein a telescopic boom 801 is arranged between
the stinger 5 and the column 21, in this example the upper end of the foot. One or more
hydraulic jacks can be provided to slide the boom 801 in and out.

35 Thevessel 1 canbe ;jsed to lay a pipeline 9, but also for hoisting work, such as the hoisting
work carried out, for example, in the offshore industry when installing ptatforms, underwater
installations, etc.



30 arranged between the crane colum 21 and the stinger 5, e.g. including
hydraul ic jacks. Such a systemis shown in Figure 12, wherein a tel escopic
boom 801 Is arranged between the stinger 5 and the colum 21, in this
exanpl e the upper end of the foot. One or nore hydraulic jacks can be
provided to slide the boom3801 in and out. 35 The. vessel 1 can be used to
lay a pipg r I ting:, work.
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solid Ii M8} °?'§“‘8§5°6?§$%{? B‘ﬂﬁW"taﬁ °§§‘P'A°4 hoxe. A} a\ﬁﬂBﬂ%?@:P’i}?b‘?"%a g’ééond hoi sti ng

cabl e 36isusprrded fromosrane hoold 3% wbigh Includds anrethoglabldcks¥@ond wi nch 35b. The cabl es
36a, b here extend fromthe wi nches 35a,b upward through the foot 22 and the

colu 2 en at to ui de of.. .t he rane this

dr awi g %‘r@“ﬁ?} '"@afﬂﬂg%ig‘ebelﬁhag °Pi'e"§gﬁ@ﬁ%ﬁ°|aeglww 385' %gﬁén'{]op cabl e
gui de 40 aﬁa@nahpleﬁng cable 36h theve showmiin dashed ling) with said Qﬂcpmtbwbm% pul | ey
assenbly 42a for said first hoisting cable 36a and a right side provided
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cabl e 36b )
column 21 and then arrive at top cable guide 40 of the crane 20. In this drawing the top cable

20 guide 40 is schematically depicted.

The top cable guide 40 has a left side provided with a first hoisting cable bulley assembly
42a for said first hoisting cable 36a and a right side provided with a second hoisting cable
pulley assembly 42b for said second hoisting cable 36b.

25
Figure 8 further schematically depicts the hoisting cable guide 43 on the jib of the crane,
which guide 43 has a left side provided with a first hoisting cable puiley assembly 43a for
said first hoisting cable 36a and a right side provided with a second hoisting cable pulley
assembly 43b for said second hoisting cable 36b.

30

The first hoisting cable 36a extends here between the assemblies 42a and 432, the
assamblies 42a, 43a having three and two pulleys, respectively in this example.

The second hoisting cable 36b extends here between the assemblies 42b and 43b, the
35 assemblies 42b, 43b having three and two pulleys, respectively in this example.

From the innermost pulley of assembly 42a the first hoisting cable 36a then extends

diagonally to a first hoisting cable pulley 101 mounted on the nght side of the horstrng cable
guide 43 on the jib.



Figure 8 further schematically depicts the hoisting cable guide 43 on the
jib of the crane, which guide 43 has a. left side provided with a first

hoi sting cable pulley assenbly 43a for said first hoisting cable 36a and a
ri ght side provided with a.second hoisting cable pulley assenbly 43b for
sai d second hoisting cable 36b. 30 The first hoisting cable 36a extends here
bet ween t he assenblies 42a and 43a, the assenblies 42a, 43a having three
and two pulleys, respectively in this exanple. The second hoisting cable 36b

ﬁxt _endst E}%ﬁ tmhﬂat?ﬁ&:bmly%merstaéénﬂﬂy ‘t@bhfleuépmt ri\s_tihb‘@ablé”@baé@éa?' i es 42b, 43b
aving three o) eys, respectiyely in thi xamle. . From t he
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di agonal | ¢abletguida 48 on said filwi st i ng cabl e pulley 101 nmounted on the right side
of theghoisting cable guide 43 on the jib. 7 Fromthe innernost pulley of
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} g cabl e crane hook
pul |l e§0 assenbly 104 on the right and left side of a crane hook bl ock 37a
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ar r angeneina méipledal-antangeren betwieer the bsS®mblies 1035nd 105 bed batween1104 andd 106. 15
The firstqgnd second hoisting cable 36a,b each further extend between the

assoc'g%t ed jib pulley assenbly 105, 106 and the right side and I‘eft si de of

the t cabl e gui de 40,
, The first and second hoisting cable 36a,b each further extend between the associated jib

pulley assembly 105, 106 and the right side and left side of the top cable guide 40,
respectively.

20  Afirst hoisting cable pulley 107 is mounted on said right side of the top cable guide 40 and a
second hoisting cable puliey 108 is mounted on the left side of the top cable guide 40. The
hoisting cables each extend around the pulley 107. 108 and then return to the jib head, .
where the first and second hoisting cable 36a,b each have a terminal end at the right side
and left side of the jib respectively.

25 :
In the example shown here the crane hook 37 includes additional cable pulley assemblies
108, 110, which can be connected to the crane hook block 37a when desired or be held
against the jib head (see figure 8). For the additional cable pulley assemblies 109,110
associated cable pulley assemblies 111, 112 are mounted on the jib head.

30

The layout of the hoisting cables shown in figure 8 is in particular advantageous for high

capacity cranes, more importantly when the top cable guide 40 is arranged in a freely

rotatable manner, wherein the guide 40 follows the motions of the jib around the column 21.

In case of a failure of one of the winches 35a,b the layout shown here causes the guide 40 to
35 maintain its position, which is highly desirable.

A further advantage of the layout shoWn here is that the hoisting winches 35a,b can assist in
the topping of the jib, which allows for a reduction of the capacity of the topping winch.



respectively. 20 A first hoisting cable pulley 107 is nounted on said right
side of the top cable guide 40 and a second hoisting cable pulley 108 is
nounted on the left side of the top cable guide 40. The hoisting cables
each extend around the pulley 107, 108 and then return to the jib head,
where the first and second hoi sting cable 36a,b each have a term nal end at

the ri ghtln ﬁeegthé'agné ﬁaq@srfbﬁunt&?délé&hé w&s&ubyﬂsﬁmbﬁ’e‘é 108, idae exanpl e

shown here crane udes a ot senbl i es

109, 110MayptedAn E%i?\"'ﬁ%e g'B?\‘n%i‘lhgﬁ‘"f‘%mtuﬁ'B e(ﬂ“@?’(@ aﬁﬁ?ﬂ? 89@8?3# 7'%}/ n desired or
be hel d Aspaneaditiviat pillep asseadligest09, 110are ehayn. heFa releasablyn dttachpdiedhe cabl e

pul l'ey aszpgilohesy am%eu&re%&iﬁ&eatﬂgombﬂewe#% | ingBdiAd 1, 112 are

nount ed on the | ayo th | es s in
T anr & g imerons babla gLl inclitine. the siseaihies 195 geand 1ab,11d it @Eéfa'ns'sqwm o
i mpor t antig ghowh ¢hat thi pultegpofdberguidey4 are miinted hanercaragwdlsmf&s Tfbeely rotatable

manner, V\/nerei n the gui de 40 follows the notions of the jib around the
colum it ca | ure of one of the w.nc | ayout
Chown herTe gale BE5% 178 i tiexatTPiR Mentition Qe oS STiBe FR BshE T 21 o hi ghil
desi r abl @rand bfock intledingaitie arahe heokdhottdepicted hete) catichbarteneofdonnes,tupde 18the hoi sti ng
Wi nch@gs 35 Fp can assist in the topping of the jib, which allows for:a
reduction of the capacity of the to Wi e [ 9 the crane

bl ock 37dhs£aqpgfansideted eg; kom f'}‘?é"%gg@qgl?ﬁhév 5‘&%@? f‘é‘@u %é‘a V884 nounted
on sai d ciiameteriof 280lkmm beiognmadey ofitdghnquiatitysteel. pul | eys arranged adj acent each
other. Also the additional pull ey assenbl I es 109, 110 are shown here,

r el easabl t ached, t rane bl ock 37a at. the outer en S the eof. Al so
St bt o 1APTDHEM BPpCiteg M e swscrane Hpcka R AL Rieh Wl Sva oys,

i ncl utsi ndo thiagib,cess esrthieijib is sledved. Td)éouated thisl@obldm figure Stshows emfepbé It is shown

that the gabolimést #b broaﬁgﬂﬂeﬂ&vﬂ;% Vi i ProRbEsbdioéeh thélcrahé BIBEhnT R thts ] élt56t Lhe

crane bl qck 37 i,nt ended f oads an
wei ght 018° pegure a‘ﬂ?é "ﬂ{" &ry‘%%dsr‘f@ef' °5"§r?8°°h§§ﬂ'y(’ﬂ8 "depi ct ed here)
could be tens of tonnes, up to 100 10 tonnes.

In this example the block catcher device comprises a pin 120, e.g. a pin 120 having a

- 20 diameter of at least 100 mm, in this example 310 mm, and a receiver 125 for the pin 120.

The pin 120 is mounted on the crane block 37a, upwardly directed towards the jib and the

receiver 125 is mounted on the jib. Here the receiver 125 is suspended from a bearing

assembly 1286 at its top end, freely pivotable abput a horizontal axis, here about the shafts
25 115 '

To ‘ensure introduction of the pin 120 into the receiver 125, the pin 120 has a pointed head
and the receiver has a reception cone 128 at its recelvmg end The receiver 125 could
include intemal rollers to guide tha pin 120.

30
The pin 120 is é;ranged centrally between the assemblies 103 and 104. The pin 120 here is
interconnected to the block 37a via a shaft 129, extending transversly to the pin 120. The
body of the pin 120 extends till below the block 37a, where an eye 130 is provided for
attaching the crane block (not shown).

35 '

Itis noted that the crane block including the block catcher can be used on any type of crane
e.g. a mast crane without rotatable winch platform but also for other types of cranes.



This can be considered e.g. fromthe dianeter of the shafts 115, which could
e.g. have a dianeter of 280 nm bei ng nade of high quality steel. A problem
associated with such heavy crane blocks, is that the block will sway with
respect 15 to the jib, e.g. as the jib is slowed. To counter this problem
figure 9 shows a preferred enbodinment of a block catcher device which is
provi ded between the crane block and the jib to secure the block with
respect Figuei@ shows aprefered embedimentisf thelanpulartbgpiing stryctukeRS forthe hi s exanpl e t he

bl ock  catehineste8iwhh@oppvis SRSibaAUM the Golun @1 oRth® crand dPadid vigpgrta 20

di . 25 f
i 'hgrrgt ﬁr ﬂ%e%ﬂ_kﬁﬁg& B%Q%éﬂﬂs fian%é ?ﬂa Ga %ﬁﬁé&g%g Jes d E%%ﬁf {hg(ﬁﬁérxﬂr 1 > for
di r ect ed rifndsweded t? qolumnieisq tat a trianautay sruckursis|obtaingd with @ high ss'%psr ib. Here

the receiver 125 is suspended froma bearing assenbly 126 at its top end,

freely Poubahl SR nahad 964 2000l oyl 35 HEHbe iR PRl 25,110, TO

ensure int I nt ereceiver 1 in 120 has a
poi nt ed nmmgswmeﬂqémﬂ@amouetpdnayb&omwt%n cone 128 at its receiving
end. The receiver 125 could include internal rollers to guide the pin 120.

30 The p al be sse s 103 and 104. The
pin 120 é%garﬁpﬁe séc]&gwgﬁfr%srct'%&u?ﬁ%a%?ﬂpg%d%"é'pggrﬁ?gft 129, extending
t rand@er ﬂ?@ﬂeqmlmbﬂs 130 Thseebolts atpyreadily mpresyibln for Sasteningaasdbown inl  bel ow t he
bl ock 37gagurp@re an eye 130 is provided for attaching the crane block (not

shown). 35 It is noted that the crane bl ock including the block catcher can
be used on any type of crane, .g. a mast crane wi thout rotatable w nch

pl at f or mitigAoted thal tﬁecﬁﬂntﬂﬂwﬂﬂglﬁwgﬁ ofdriangular crossrsegtinnesan alsg he wgedonpr ef er r ed
embodi neahy pie dfleraind eyl ladhiash Erdhe Wilhddit Fotdtable Winetbplatfdrm! £16. a GaEMB&BIhg 28 Whi ch

Suppqkt s L1 the colum 21 of the crane a radial support flange
25ba. qg JtF?%%.LREeﬁé%#ﬂqthl s flange 25a a support cone 25b Is fitted,

vvhereof the internal rimis welded to the columm 21, so that a tri angul ar
st ruct ur €igu 10 ldepitts chenatital alpregémretitdnitiodinfnt of tise provision of electrical power

to electrical equipment mounted rotatably on the column; e.g. in the cab 70. For this purpose
a set of electrically conductive contact rings 140 are mounted around the column 21, here

20  above the bearing structure 25. Electrically conductive sliders 141 are mounted to-move
along said rings 140 and provide electrical contact. In order to access the rings, e.g. for
repair, the set of rings 140 is arranged movable in vertical direction to a raised access
position as shown in dashed fines in figure 11. For this purpose the fings 140 are mounted
on a common frame 142, which is slidable with respect to associated guides 143 placed

25 . along the column. One or more actuators, e.g. vertically arranged screw spindels or hydraulic
jacks, could be provided to raise the frame 142 with the rings. One or more of the rings could
serve to transmit signals instead of electrical power, e.g. of the open-coax type.

10



On top of the support flange 25a a guide track structure 25c i s nounted,

whi ch provides running surfaces for rollers nounted on the conponent 28. In
this exanple the track structure 25c includes a bottom part and an upper
part 10 interconnected via bolts 131. These bolts are readily accessible for
fastening. as shown in figure 10. It is noted that the annul ar bearing
structure of triangular cross section can also be used on any type of

crane, e.g. a nast crane without rotatable winch platform e.g. a crane
according 15 to the preanble of claiml1. Figure 11 depicts schematically a
preferred enbodi nent of the provision of electrical power to electrical

equi pnent nounted rotatably on the colum, e.g. in the cab 70. For this
purpose a set of electrically conductive contact rings 140 are nounted
around the colum 21, here 20 above the bearing structure 25. Electrically
conductive sliders 141 are nounted to nove along said rings 140 and provide
electrical contact. In order to access the rings, e.g. for repair, the set
of rings Qamsi s arranged novable in vertical direction to a rai sed access
position as shown in dashed lines In figure 11. For this purpose the rings

associ ot ad- quihperalhel AR Al o jsiRp ke od Hegeabelt L7 (7 bor s,

-~ e.g. verPBRISIG: arranged screw spindel s or hydraulic jacks, could be
provi ded-t o -r ghaig2)vih of werking dekR ()i th the rings. One or nore of the rings

could serve ! j | Syl A i r, e.g. of the
open- coax t.yb%aﬁp %@g@%tﬁ%ﬁl@mg ﬁhéﬁgéﬁag%gjsﬂgl%%%*b@%?nggﬂ“@ i nt gr alia, for
| ayi ng a Siatiension the watking,deck R erconnegtinginessestipns in ssybstaptially i t h a wor ki ng deck
(3); a pinpidohtakorientationg | nstal l ation of the S-lay type, with one or nore
connectin S i : wRr ki (L i pe sections in
a subst aﬁ? i al+§ﬁ‘bﬁr3§)|‘ g’@'ﬁ{‘ E’?je\égioéiﬁ@g{'%gﬁﬁ (é%g‘th;gésggpg@%wgg Broj ects

out si de thHEatRneNgagemersipointand farmsa dowswgrglytiregipd syppon farpipeline (8n engagenent
poi nt  anaedving rwarisdiweeabed]| y directed support for pipeline (9)

- a hoisting crane (20), disposed in the vicinity of the same side of the huli as the
stinger (5), which hoisting crane has a vertical structure (21,22) fixed to the hull, ‘
characterised in that the hoisting crane (20) is disposed above the location where the
pipeline (9) leaves the working deck (3) and in that a load-bearing connecting structure
(80), which holds the stinger or par of it in a desired pdsitipn. extends between the
vertical structure of the hoisting crane, at a position higher than the point of
engagement of the stinger on the vessel hull, and the stinger, at a location remote from
the point of engagement of the stinger on the vessel hull.

2. Offshore vessel according to claim 1, in which the load-bearing connecting
structure (80) has an adjustable length for adjusting the position of the stinger or part of
it.

3. Offshore vessel according to claim 2, in which the connecting structure (80)
comprises a cable with an associated winch.

4, Offshore vessel according to claim 1, in which thq connecting Stations are

provided on a working deck and in which the crane is disposed above the focation
where the pipeline leaves the working deck, on the longitudinal axis of the vessel.

11



novi ng towards the seabed, a hoisting crane (20), disposed in the vicinity
of the sane side of the hull as the stinger (5), which hoisting crane has a
vertical structure (21,22) fixed to the hull, characterised in that the

hoi sting crane (20) is disposed above the |ocation where the pipeline (9)

| eaves the working deck (3) and in that a | oad-bearing connecting structure
(80), which holds the stinger or part of it in a desired position, extends
between the wvertical structure of. the noisting crane, at a position higher
t han t he Ppoi ntOfghoreyvagnedageerdingde claimel, dn whighthe ing @H@M@Q@Cﬁtmﬂjg and the
stinger, Qﬁucﬁnré(m tekteﬁusruemeﬁ tﬁé\%ﬁﬂcam@c@@dﬂhe%eﬁr@@m{& pdiftioh he stinger

on the ves or.e essel in which the
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adj ust i ngrenimie foore theipoimt offengtgeme’nt of ¢ieer stiogerpatie weSselhull. 3. OF f shore vessel
according to claim2, in mhich the connecting structure (80) conprises a
cabl e mnth an OC|ated W n f shaore vessel accordi to claimil, in
whi ch t he®con Png'eeﬁeéﬁcewgtgé? Ela'"b} R VRIS Frage GRIPRIISAR 2 h’@g?{‘ dand in which

t he cr anethedoadi-epringmbnadutingsttucture (B0t foomed yhacabld $ystepi it winghes imaves t he

wor ki ng_delicirifof 1helohBRéHdlon et ofthb Sraf ahd\Gir BB Hutey dblermolisthd Shor e vessel

according to earing connecting structure- (80),
ext ends bg'F\HBB?fef'ﬂéﬂb%Wf%fé'Pe"s‘?w&“é &HiNg%e hoi sting crane, at a position

in the vicinity of the annul ar bearing structure for the jib, and the

stinger, at a \%ggeéqf% ?t‘; LIS { t}ew,ga{ %&ra the stinger
on the vessel ul e vessel acco t cla n which the
crane con%?‘l”g%thﬁc'faB%P‘%”dt'H%s'F"tQ&H(f’P)éaﬁ* l"ﬁ'gd'e%ﬁ)ﬁ’éﬂ"?ﬁﬁ K&tructure (80) is

formed by a cable systemwith winches in the vicinity of the | ower end of
the foot of the crane and with cablé pulley assenblies on the upper end of
the foot of the crane and on the stinger. 7. Ofshore vessel according to
claim1l, in which hydraulic adjusters are arranged between the crane colum
and the stinger (5), e.g. including hydraulic jacks. 12
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