HO STI NG CRANE AND OFFSHORE VESSEL The invention relates to a

hoi sting crane conprising: a substantially hollow vertical colum
with a foot which is or can be fixed {10 a support, and with a top, a
jib, an annular bearing structure, which extends around the verti cal
colum and gui des and carries a jib connection nenber, so that the
Ji b connection nmenber can rotate about the columm, the jib connection

menber fﬂ\[?ggtﬁ}gs E‘RM%&%@F%@#NEUE&&OM al pivot axis so that the jib

can be pi up an opprng " neans for pivoting the jib up

and downyhdRicaiidnidated BREBisRg ctdik SorbpriBRg:have al ready been commercially
avail able fromthe applicant for decades, in particular for

i nstal | at-i on enswpstessidllyshchlas VEotlca&anpllenra wiahge fegsehjcla is or

tender ship usgd deneihigs @b ShQEBENAUSHN ¥3erPhCroNL 192 679 has
di scl osed a hoiﬁgt |eng crane of tEIOS type, 1|n vvh;;?: a cabl e guide

nmechani smis pr¥irded in the interior of the hollow vertical colum,

ensuri ng-t hat af hanhohstidagicaeuntoldeqnanidie e&aéﬁ@@tar@aﬁch ﬂha eé/ﬁﬁ)éal
angul ar p05|t|oln of the ib wth res ect .0, t he col

obj ect of theSTHTENEISP (‘)ieﬁr%%oscgrﬁn i rrprJove'ao%no%Csttl?Ih 5ﬁ'e SOTd:hat
this end, thetliaidht Formantdoi desbar heirstiongte rarmatatoorailogni ochel dilin

1. Further adyanlagesuisapbotigrRnis aOEuBB@aAz%m %rgﬁmlaﬁwtd'aws
to the invention are des¢ribed, in the | ow ngﬁdescrl ption wth

reference to YhéParaWichd® 1™ Re %Ilr"é’\}'meﬂgup Big. 99N agr ammat i cal | y
depi cts -an oftépling reansdsisidotingthejip upsnd down.

Hoisting cranes of this type have already been commercially
available from the applicant for decades, in particular for
installation on a vessel, such as for example a cargo vessel, a
tender ship used in the offshore industry, etc. NL 192 679 has
disclosed a hoisting crane of this type, in which a cable'guide
mechanism is provided in the interior of the hollow vertical column,
ensuring that the hoisting cable follows the correct path in every

angular position of the jib with respect to the column.
It is an object of the invention to propose an improved hoisting crane. To this end, the

invention provides a hoisting crane according to claim 1.

Further advantageous embodiments of the hoisting crane according to the mventlon are
described in the following description with reference to the drawing.

In the drawing:

Fig. 1 diagrammatically depicts an offshore vessel which is



-2- suitable, inter alia, for laying a pipeline on the seabed, Fig. 2
shows the hoisting crane at the rear side of the vessel shown in Fig.
1, partially in the formof a cut-away-view, Fig. 3 shows the
hoisting crane fromFig. 2 froma different direction, Fig. 4 shows a
vihew of ht beitpils] ijﬂg:ef@@Dﬁ,SIﬂGMﬂllaiy!ianlfiQ%-ipal?{KiOB fuseorﬁeaim.s)cy,e,h Ei g- 5
shows the_rear, sjde t he vessel illustrated in . Fg._ .1. W

stinger i R %ari 8h%wspgt§‘ it F%hsst,lnﬁi ‘ffang § o%%e tR&" ol &gﬁfo?het Htgssé‘%la%gown
and the sinngjer iramrEiglls inFip Pryhfnvg auiplaamyviesn.of t he stinger

and part pf,the W@sse! .tnbl thoiSt ShPWershdd0ssdd! gid ayouts@h hoi &iifGent
cables of the crane, Fig. 9 shows a crane block, jib and bl ock
catcher deii%%&1°® g. 10 shows a preferred enbodi nent of the annul ar
beari ng assgnd ywsholst heveeane; thHeg.holidtshowsaaepesebwer ried Eabod2mend 3
of electrical gcontact rings of the crane, Firg. 12 shows an

al ternative support structure for the stinger,
Fig. 5 shows the rear side of the vessel illustrated in Fig. 1, with

the stinger in various positions,

Fig. 6 shows the column of the crane and the stinger from Fig. 5,
Fig. 7 shows a plan view of the stinger and part of the vessel,

Fig. 8 shows a possible layout of hoisting cables of the crane,

Fig. 9 shows a crane block, jib and block catcher devicé,

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 use of the stinger as counterweight in a lifting

operation.

Figure 1 shows an offshore vessel 1 which is suitakle, inter alia,

for laying a pipeline on the seabed.

+  The vessel 1 has a hull 2 with a working deck 3 and, at the front of

the hull 2, a superstructure 4 for crew accommodation, etc.

The vessel 1 is provided with a pipeline-laying installation of the
S-lay type, with one or more welding stations on the working deck 3,
for coupling pipeline sections 9a in a substantially horizontal
orientation. On the working deck 3 there are also what are known as
tensioners 8 for carryving the weight of the pipeline 89 which is

hanging downwards from the vessel 1.

Furthermore, the vessel 1 has a stinger 5 which projectsloutside the
hull 2 of the vessel 1 at the rear side of the vessel 1, engages on
the hull 2 at an engagement point such that it can pivot about a
substantially horizontal pivot structure 6 and forms a downwardly

curved support for pipeline moving towards the seabed.



Fig. 13 shows the use of the stinger as counterweight in a lifting
operation. Figure 1 shows an offshore vessel 1 which is suitable,
inter alia, for laying a pipeline on $he seabed . The vessel 1 has a
hull 2 with a working deck 3 and, at the front of the hull 2, a
superstructure 4 for crew accommodat i on etc. The vessel lis

provided with a el [ ne-layin |nst I.Ol’l of th ay lype ith
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forms a downwardly curved support for pipeline noving towards the

seabed. " Tnd nbUstiRQr BRAR 20hemMeased 1-hlb§-§rétehoi§tdé'tg1$rﬂﬂ@lgﬁres 2-
di sposed 41n t he vi i.de. of _th nger

t
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Her e, theFuﬁrrthgngrg |§héj|c%@gﬁ§d21aggyea tRg spcation where the pipeline
9 | eaves e working deck 3, on the |ongitudinal axis of the vessel

1. The hoisting crane 20, which is illustrated in detail in Figures
2- 4, hasrha Euhsha@twdrieyzbaidsow y:sf t2i4¢ akhicol tani Phswksted ihooio 22,

which in i xed t ul 2 ﬁ;‘ v, e

Furt her m&lr}lfgf%%sgok 1on§ g]ha@gwg 5’% ela%r(;}!?% Iﬁ?ll %?%ur%uﬁ% 2has a
jib 24, \iitends Sropngsiheareetiaelt V\S’t‘)hﬂi“f?braéﬁit Ipbass PBASCARIEP uridPl.
An annul afonbeéiﬂdﬂgmgﬁﬁwberesaihextﬂﬁdgnar@madc{m werbéals, calaum 21

and guid car | es a b connectiQ that the jib
connect i gcrsﬁ‘ 5% ]lg’n H&ef 8F &% QOUt @540021 R rg%)t ate about the
colum 21. In th| S case, the j1 b connection nmenber 26 fornms a

subst ant i) Eylmratsz.or\;@ 3 Pb Véednn@¥t fon ﬁ@mﬁélatzst ks B gﬁlb&féﬁtﬁéﬁ@ be
pi vot ed down, There is at_| eas ﬁrl ve tor
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and on whi an _annul ar conponent J 1 b connection nmenb
i s supporfetaiPaer uri ﬁ@nb\ilfﬁefelb&arlﬂ% SEBRTHITRQZ S FTPBFL e ong F more
- arranged gabdé heracrapaiient e2ibnal atovundp@Bé tdodnsin Zhendr v evhi®h ain 27

may, for i piMi S o, rack
o ound 1 A o e S et 2R AR YU B GARRR il 20 e
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the ji b 28mponent 28 at two positions. The drive motor 27 may, for example,

drive a pinion which engages with a toothed track around the column
21,

To pivot the jib 24 up and down, there is a topping winch 30
provided with a topping cable 31 which engages on the jib 24,

Furthermore, the hoisting crane 20 comprises a hoisting winch 35 for

. raising and lowering a load, with‘an associated heisting cable 36
and a hoisting hook 37. At the top 23 of the column 21 there is a
top cable guide 40 provided with a cable pulley -assembly 41 for the
toppiné cable 31 and with a cable pulley assembly 42 for the



Furthernore, the hoisting crane 20 conprises a hoisting winch 35 for
raising and lowering a |load, wth an associated hoi sting cable 36 and
a hoisting hook 37. At the top 23 of #he colum 21 there is a top
cabl e guide 40 provided with a cable pulley assenbly 41 for the

t oppi ng cabisidl asmlewsth a cable pull ey assenbly 42 for the -4-

hoi sting cable 36. One or nore cable pulley assenblies 43 for the

hoi sting cable 36 and a cable pulley assenbly 44 for the toppin

cabl e 31 8re c4r FAFR)EAPSR RIH e | dssEILl e 4dubdrerthef nekaiies peatils g@rand
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the art e are in this case. dispose n t 0
95 of 1 he VhrtPea - TEMHIRE, Soq e PHHE FOpBRRD Cairoca BhderHeed
hoi sti ng eabrepr8bristeehy fheopetdrer aksbdatedthw ach. 30, 35 upward,

t hrough the hollow vertical columm 21 to the top cable guide 40 and
then towards the cable guides 43, 44 on the_jib 24. The top cable

gui de 40 P2 ¥AnFResR) #Rh3onaretitudhis Easeofiweans i@ \H‘?hf‘tﬂ?ezﬁro%r e
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cabl e pulTey as I'Tes are
can foll oWMﬂhrShe(rb?élc@ht%rbicatlhéof-?fm’- aBote thRetemraabeal gll?élleuﬁ‘h angl

and adopt ¢sbsbadddsakhy ddp@eSqumRiedngs) an pRSiHel 9 as.the jib 24.  The
top cabl e guide 40 nay have an associated drive notor assenbly which

ensures that the top cable guide 40 follows the rotary novenents of
the jib 2mhelioptcabie gwoidend024as burotaryehbodingeat rwitteut fodr eyampist or

assenbly j5nPERE & Rbre Tﬁ%n%@%ak;ﬂax%nqd%ea&@ a4 8Rge&h1%n21 and
nmovabl e wi nch support 50, which is_nounte rmvali-) with respect to

the vertiCHPIES 184, e“ﬁﬁélw rPé‘htE%p“b’&an%otrﬁéF%' i PoREtEdUrdt PREt
verti cal ar ahéclstuhectaisle pplbderaabbybliest e moghosd .0Rst herdsadt, 22e

under th:rﬁ%! Eé%cou &Qsc%ns%iihe trgé‘éfy &Evé gola‘f'ggheT#b%@u'tsthe

mechani ¢ ed fromt e support 50
coul d e. g"eréF%l b”é’lali“i‘ a%'?géﬁdl%POtPﬁes‘FﬁﬁtlanBﬁgltlﬁet%s?é‘F b%q%rtwltlon
colum, eggthéhpidf aet coul d have an extensi on which extends into the
hull. In the exanple shown, the w nch support 50 is a substantially
circular platformwhich at its circunference is nmounted in an annul ar
beari ng 5the &pR (rabhe Tiisehéd By hawse Ay apepddabad tdd Vel BesT AFSaPd Y
annul ar hgachNéhskeb Scidt the ScopasepbBlGhibdafy £BElows the rotary

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 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 columnl21, and is mechanically decoupled from
the top cable guide 40. The support 50 could e.g. also be arranged
in the hull of the vessel below the column, e.g. the foot could have

an extension which extends into the hull.

In the example shown, the winch support 50 is a substantially
circular platform which at its circumference is mounted 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



-5- platformcan rotate about a vertical axis which coincides with
the axis of rotation of the top cable guide. The bearing can have any
appropriate design including trolleyssrunning along a circul ar track.
The rotatable winch support 50 has an associ ated drive notor assenbly
52 for nopidgothecar rebasdippent aBIQvl,ertfbaiugtala WwHABAefo itndatied hﬂtwiﬂfé”'
support 50..mai nt ai.n antia constant, ori ent ation

reggect to ]tsne?j |%ta%3£°n 01{)%18 e%’/oé)nt %% rgoutla?y Tm?vé ht's S?nvp}?é’ej Y 24
about t heammopirtate debugm 2tludite drokievat Fomioh ehmmanienchrsupport 50
W th respggict.o the top table guide 40 |ikew se remains substantially
constant, since its novenents are once again the consequence of

rotary novenents of the jib 24. In the enbodi nent shown, there is an
angl e senBor r60afairledetrsdt isngpdite 5pasid iaanaofocti heed airponentto28 of t he

] b connegtian, %Br%‘)#‘n%htl{ee%ggﬁﬁ 68%?%6 5):{; {.]1'1 CAlenCOl MM e f Lvy C?tthe

drive notor asse he w nc avli ng associ ate
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60. The wiinehesspekr 86 wachihawe lantless%oehatﬁdrst@qﬁ mbGaher(t8l of the
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el sewher e @3+ L€ Me§S&nstaht A s?MQQO{Es %Qver@h%soarmn%esek Hinnghe In a
variant which is not _shown, the w nch ggort 50 can rot ate about a

vertical SREPEINHI §° ‘TP&FFYHE‘?Vr?ﬁ‘eBF%\ﬂde wWiPh?dne or nore sliding

cont act s.
In the embodiment shown, there 1s an angle sensor 60 for detecting

the position of the component 28 of the jib connection member 26
with respect to the vertical column 21, the drive motor assembly 52
of the winch support 50 having associated contrel means 53 which are

in operative contact with the angle sensor 60.

The winches 31, 35 each have an associated electrical (or electro-
hydraulic) winch drive motor assembly 38, 39 which is dispbsed on
the movable winch support 50. The electrical ehergy required is
supplied by generators disposed elsewhere on the vessel, at a
distance from the movable winch support 50. One or more sliding
contacts (not shown) are provided 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.

Via the one 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 in this case carried by the annular

bearing structure 25 to which the jib 24 is secured, so that.the cab



Via the one or nore sliding contacts, a power current supply is
preferably fed to the electrical equipnent on the w nch support 50.
The hoisting crane 20 .is provided withh a cab 70 for a hoisting crane
operator, which cab 70 is in this case carried by the annul ar bearing

StIUCE UT €725 2h0rMHt&Nyt e thibb) 24 abSuS TN B8kt 1991 thAlihhgy cab 70 can
rotate with the jib about the vertical colum 21. In the cab 70 there

“are at |east control nenbers (not shown) for operating the winch 35
of the hoistthagcaalibeti3Geande faor lepetr atohngelt memnerec Hn84d sifownhefor
toppi ng cafl.& 31y FRe,MIAChHs did \eﬁer?éi%rua;sc%%!?é g £39 R¥Eeing
associ ated control neans (not shown) which are in wreless

comuni cattfoinFh $1t AE Hes sepRingdeoift Pét Thentiéreh idFivpdnatah 70. By
way of exgyehBlies BBHUIF ihbye ofssochet®B Soht ANSHESSS QRbE eaaivh) OFhithi t S
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pat h of tHe &ab 76 &Found the ertitar ot Jima. s control- means, for
exanpl e elhectabriilc Boravobf expsimphenta rloraltile ohevigele®y e wi nches on

the wi nch,SHBROIL: oBPr& R cREST BB ¥rala$opdsi hionrd 08 ¢dHcscyd nch
support 50. It can be seenh fram.the f‘|tgures that, as is ref%%gé
="' n

the vert iAol dnfi* 2 138 W SAHEY ot i*AF 1 57 Coht i oG8 offt &F°
this casejertheahaepilazmnt al section through the vertical columm is
substantially circular fromthe jib connection nenber to the top 23,

with the cross section gradually decreasing towards the top of the
col um. THE FRITORoMeAR Sy hECE S*ARAL 2 BLRStEURSt aPR=t §I4iedeRhgicar the
whi ch hasrdeher afhrantagaethat thhew{ni sdgpanseasid yroes@ayr£xko by
wel di ng or. _using balts). to.the_l i,tudi nal and cross bul kheads of
the hur1 Bossrdibs"Sh e Guiqht 480 98 "ohi Shi < hot shown. the
vertical colum is partly or conpletely a framework of bars. It can

b;a se;an fﬂtog&rlfit&!lfsﬁerlh %gﬁl fﬂhcgliﬁ.§§re% tﬁaﬁh%tsdﬁs!wdabﬁ@d,i f&gecm&tgeaid ng
structure | (0] .S nger .Ln a esjire SI.TI extendas
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above t hehpohontizohtehgagehentthgoedh tthe wtitiget ®lonnt e suestwitihlly 2
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di spense w t ional structural components for -7- di ng t he
stinger MAIPY KROSESKf¢hths JcP&ﬁtlFF%V&lsa‘g%)dir@éFi%kBEi‘%‘? @& Fhe bl 2 2.
of the vessel 1. In a variant which is not shown, the wvertical

column is partly or completely a framework of bars.

It can be seen from Figure 1 and Figures 5, 6 that a load-bearing
connecting structure 80, which holds the stinger in a desired
position, extends between the vertical structure of the hoisting
crane 20 at a location above the point of engagement 6 of the
stinger 5 on the wvessel hull 2 (in this case in the vicinity of the
annular bearing structure for the jib 24), and the stinger 5, at a
location remote from the point of engagement 6 of the stinger 5 on
the vessel hull 2.

Using the vertical structure, here the foot 22, of-the hoisting
crane 20 as a point of -engagement for the structure 80 makes it

possible to dispense with additional structural components for



This structure 80 is in this case fornmed by a cable systemw th

wi nches 83, 84 in the vicinity of lower end of the foot of the crane
20 and with cable pulley assenblies 84-90 on the upper end of the
foot 22 of the crane 20 and on the stinger 5. As a result, the length
of the | orsttdigartig se0RG@E inngl&del, USt¢H @s80aritS 1ad¢tshablecdioy bleside
pur pose o{h ?k. t%ng the position of the stinger 5 thereof. As an
alternative for “the cabl e system a system i ncluding (hydraulic)

~adj usters could be arranged between the crane colum 21 and the

Fti nger lgrm% gtrﬁcﬂﬁﬂra?ﬁclmgshyﬂr@msi eaéeaqklsgme&%@haacm&t ePich ®hewwn in
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al so for hoisting work, such as th 0|st|ng work carried out, for
exanpl e, 199theclbfentpad PanE ?0 DRRSTAPASTAUCEWER P0aif diustable for

under wat ethd patpddeabronBusetify the gsdiedonesd cdepstimdri f dhegese. 13 it
is envisaged that the stinger 5 of the vessel is enployed as a
counterweight in a lifting operation using crane 20. For this purpose
t he stindger agowlerbattondect €t ghbbe tsystéR x[sgdegn dnebapogent 28 of

the cranegmybdRahiicy ﬁdjﬂmﬂe@sacéﬂlapb@&ﬁa%&d @@thée@rtmanmebe&mnzl
said stin er ndth 3040 of, t?e crag Iug te ‘_31 this

met hod ¢ Setr’rﬁﬁ%ﬁl 8n% ot RELIAFe EY R lFaV“’gi ef & r?gs%%tseébeE
whi ch ha\ﬂloancxrari‘egamj 12, svherpen. a | teleanom s bobre Eé}ivnsaagrednUMt a

further weicght, t@legstﬁlgl%@rgeand %hémﬁfﬂgeﬂf&H”ﬁﬁﬂeeﬁSdlﬂ@eEhé er
effectively increase the counterweig %ure a preferre

| ayout of*"Ehef Hdies Py 8§BI e's Wetwréfléh"e 3‘26 ? SCABRPTOVABRYEC are
enpl oyed slate hdiesbbtrg 801l dademluspended from crane hook 37 which

i ncludes crane hook block 37a. A first hoisting cable 36a (here shown
insolidline) is associated wth said first winch 35a and a second
hoi sti ng T7&8b¥e5588b’ (F8r &°shtfth tPnl BaghBEPTliAe) Snittuy 3k3d TeEcidthi%ich
35b. The-weahk| esicB6as hrmenei exitngndo i @Yt wubLhRs 3hbandl elpivartthe .

t hrough ”}E {, xge 1 BB Y %Qﬁ%ﬁ%’ POTY %%\A?Pg:ftoggg %Inde¥ 1?& top cable

guide 40 0 crane e top Te gU|de 40 is
schemat i dapF§llddpretedtc- The top cabl e gui de 40 has a | eft side
provided with a first hoisting cabl e pul ey assenbly 42a for said

first hoi stl cabl e de provided wi :
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36b. Fi gur ef 8Heurehesl sehempidved| 43 adepinttegwehghthdinse i Hdtéadl e gui de
43 on thepkidioh EQﬁgCE:QQEe 200 b &l}ﬁ'lgeplﬁ%ogéstt?e lseffigsi deuid @i ded

with a first hoistjng | ey asse or said first .,

hoi st i ng S€aRTEg6al %ﬁﬁo tlf“? gﬁ?wgl? CB?‘B%ed‘édz%ct% the sEEBRd it Fng
cabl e pulekeyplzssetdabping3balilor 5salgl asesngll hoteddmgatdbdtdngéb.anfihehe
first hoighLing o‘%api'lee 288 exfteﬁgsn&%e Dat V&’?&Q 319085 fma' bESer4ayapd

43a, the assenblies 42a, avi ng t ree and two pu
respecti 9@|?tq§§ EWpes @faﬁTﬂ%y pipelaying vessels which have a crane and a

stinger. It can also be env1saged that a further weight, e.g. a
barge, is suspended from the stinger 5 to effectively increase the

counterweight.

In figure 8 a preferred layout of the hoisting cables of the crane

20 1is shown.

In this preferred crane a first winch 35a and a second winch 35b,

preferably both arranged cn a common rotatable platform as explained



The second hoi sting cable 36b extends here between the assenblies 42b
and 43b, the assenblies 42b, 43b having three and two pull eys,
respectively in this exanple. Fromtheg innernost pulley of assenbly
42a the first hoisting cable 36a then extends diagonally to a first
hoi sting gmdilee pid leay1dfls TOUN LG LRy tha okl Wilspshale afohherhai 8dding7
cabl e QUiQEu§91001&@§ Ll;. Fron&%he |§Wernnst pull ey of the assenbly
42b the s&ESHd*ROISFeng EebPe°REY ekt E/ids di agonal Iy to a second

hoi sting cable pulley. 102 nounted on said |eft side of the hoisting
cabl e guigleri43toibiSRiflgjdaBae 36 (RBSe fanbeh NHPIsSLidg ieabl & I83cadeq
second hqbi%:ng,cable %ab t hen each extend fromsaid first and second
hoi sti ng BAhITEGT 1B 1922 3Pdsqipcend wighiye A81lenrilBefib to
a first hdisshi hy daabke dimahewitookapdlldeeynasserhl y5E.03 and a second
hoi sting cabl e crane hook pulley assenbly 104 on the right and |eft
side of a crane hook bl ock 37a respectively. Above said crane hook
pul | ey asSenbebias 363.b 1@ s cedated fthe puichey Issbnpvagd tiosugh0e

argI m)ugtém @g%ﬁ he jah@,;rﬁaeeselxﬁrlmcmltahﬁif tlhllsne drirf 6& @Jl(éoge@émb d Qtﬁ)ic%t 489
cabl es extend in a multiple arr enent tween the

assenblié§?f8§‘gﬁ el%g'gﬁdg%giﬁ%gﬁ”¥bﬁgﬁnﬂxﬁﬁagg%ﬁ@lﬁFr(1l§nd second
hoi sti ng ssibhet3ealy dpdktédrt her extend between the associated jib

pul |l ey assenbly 105, 106 and the right side and |left side of the top
cabl e guéﬁg 40, rg gectivel%. A first hoisting_cable gulley 107 is
mount ed dnieshPRy F S t9%{9ge bathe 1o Eabt TG R #6 R fATskcond
hoi sti ng hedbt sngpukbiy rll8ey sasveuhl gdi2anitheal ef tirsitdeoftihhecdlde 36a
cabl e gui 40.; -fhe j St e ar o | ey
107, 108 ag%da?rhlg-rﬁlerseitufr %E%gﬂ%e%ggjk?ﬁ %ggg?ﬁmkgggtl?ﬁeggﬁi?%ég second
hoi st i ng 34FMR Y3630 i WashlhaireoRd thaisting ERde attt-he right side and
| eft side of the jib respectively. In the exanple shown here the

crane ho i it ull ey assenpl | 109,..110,
whi ch Ca%ﬁ?‘%gﬁ%‘éﬁ?ﬁ% tg gg%nﬁ%qg%l e%%ggﬁ&md&%kh%fam eh ?igs?‘%led (%? be
hel d agaiAstht HéPj ¢h Theaar{seevhiguoeigy 43Fbps tthdefddi tdeonadviceBl e

pul | ey aSﬁngbal if&ﬁsﬂ%ik%@n%&ﬁ?ﬁé aff@degaéﬁs%mawlqﬁgxé_ ass ek e:lsrsltll,h 112
are nmounted_on:'t | ea e l.ayoyt of the.hqisting cables shown
s Tour a5gePiel ld Aediflh o EEaNTUONS Woptde MR L FhER R 2R L8
mor e i npeebintiuyleaheassehlely dgbchidt eagdi theond halsginangddei Béka freel y
rot at abl e manner, wherein the guide 40 follows the notions of the jib

around tgg colum, 21. .In ggie gé a failure of one of the w nches
35a, b t hé"Faydit Rt At Catte S ERRIYGCIE PRI "EEP i PEFFRligs 422

positi onpn@kﬂj@h klse [sghinylies 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 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 right side of the hoisting cable guide 43 on the jib.

From the innermost pulley of the assembly 42b the second hoisting
cable 36b extends diagonally to a second hoisting cable pulley 102
mounted on said left side of the hoisting cable guide 43 on said

iib,



-10- desirable. A further advantage of the | ayout shown here is that
t he hoi sting wi nches 35a,b can assist in the topping of the jib,
which allows for a reduction of the cgpacity of the topping w nch.

In figure 9 the crane block 37a is shown, and al so the cable pulley
assenblies 103, 104 nounted on said crane bl ock, each having mul tiple
pul | eys a h I td.9Q) ul.l e
assenbl i egﬁ‘%g%ggiqul%%%é h%%gghgérae%?eﬁ%é%ggb 015%? ?%cﬁ‘ua 3 ﬁ'ig %r%‘ﬁg
bl ock 37a®atenchérgutseidefigstt ped é@FOm}i\I%SW@ ispble sPUtlﬁeYj 149 . cah? eof

_%3% delgg samlﬁgmgguaugew@a sahd ngUtlld exy&lrsmﬁlbugltltnﬁj E:Btm@&&a@lnc%%
a exa 1S S a S
of the guPﬁeLha% e”%%ﬁugq ﬁe gﬁ ‘gll}odﬁéﬁn%ﬁﬁgrn T Tr8e ]1*?1 EPgiL%‘y

bl ock 37a2a$sembhytHlds Oex’elfrmlreghhta@lddédftf cidexif enerdmeadsoirid othe3taot al
wei ght of ;dhecerang bl ock including the crane hook (not depicted
here) could be tens of tonnes, up. to 100 tonnes. This can be
considered e.g. fromthe dianeter of the shafts 115, which could e.qg.

have a dizsnplesaif c280e muokepuig ayadesadblbeghoguali4 wssberdtedAjps obl em

associ at g, weg,o é%%l?%@‘%scr?dkea?%%&%ﬁeésoé hat m%l%e Répgks oM, LI%

W th respect anter
probl em fiRputérer §P‘|‘8W§e%9“6r E‘?Je?trléa ‘é%ﬁﬂ@él Hent 369 %tﬁméckn @atﬂéh@rple

devi ce whiaah ksrfigerbsiebehbrédveanet AesGibangs kloaCknand st higd jHebwten 104
secure thedb %:k wWith respect to the jib when the crane block is

fully rai $6d:Th this exanpl e the bl ock catcher device conprises a
pin 120, e.g. a pin 120 having a dianeter of at least 100 nm in this

exanpl e 34 AMtstARdadsdRea N@irstlaé d1et 561, B Bad? GuriRer RixRedd0 1S
mount ed qn .t he crane bl chag HEV\frdl d| rected towards the ji b and

the recei &I s Rifie PR AP 408 8t thosriaht
suspendedsifdeomnda Yeétrsinig aSstem:)ttyp 12plat guitde 80p enadectiwedly
pi vot abl e about a horizontal axis, here about the shafts 115. To

ensure introduction of the pin 120 into the receiver 125, the%n 120
has a poi’ht-eth&8d> ke tcﬁgl? L6811 ads FPBEePtIroA2id eI oBLAR Of t 5
recei vi nghentop Hable endideet0 b2b eosﬁdd:ndrﬁedmdeng a@iBapuiielyl ers iko

gui de t NGoRlfed 20 0 L. 420 ok sy 1aRaeE centyal Ly Beleen. fie

assenblies 1 104. The pin I'S i At'erconnec
bl ock 37&39ies §a§Ha$’fteI‘293r‘é5€ltdeﬁ}él? mpltpanVer 598 apg thpn grRuapde ghee
body of tjhe pdad, 1@Rewxt-aadsi dsitl hndeledvhd R ibk 0K c3Bde mebeea?dh BYFe

130 i's pr O¥’eﬂﬁq1at_loénda ttag Inx%gkpes aned qle(%%kszgcpe of 1}:111 jlb

respectively.

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

The layout of the hoisting cables shown in figure 9 is in_partiéular
advantageous for high capacity cranes, more importantly when the top
cable Quide 40 is arranéed in a freely rotatable manner, wherein the
-guide 40 follows the motions of the jib around the column 21. In
case of a fallure of one of the winches 35a,b the layout shown here

causes the guide 40 to maintain its position, which is highly



It is noted that the crane bl ock including the block catcher can be
used on any type of crane, e.g. a mast crane w thout rotatable w nch
pl atform but also for other types of -mranes. Figure 10 shows a
preferred enbodi nent of the annular bearing structure 25 for the
conponentdl rabieh supports the jib. Around the colum 21 of the
crane a radial support flange 25a is fitted. Beneath this flange 25a
a support cone 25b is fitted, whereof the internal rimis welded to
the col unh Pusthes ?ﬁmnt@gﬁrpén‘gm ata¥ptughere hereolitaithetl Whe hhadl shilgh

stiffnesswidebopshb the £4ppOrin ftlhang@pﬁﬁ@ af giﬂedglbfaﬁﬁcﬁtél{ﬁﬁ»ﬁér €or
25c i s nount %d y\/mc rovi des, ruan] a?en urfaces.f roll ers nount ed

on the cofgdi 89?102”80 § FPRIEns o??hr&wﬁ?? ‘cture 25c incl udes

a bottom part and an upper part interconnected via bolts 131. These

bol ts arerf %thé’ @%ﬁ@%%a%%fcﬁfk 5231aNIsA8,:8S 28804 J ‘Ehé'&‘ﬂl@ P 1elyt

is noted that "the annul ar bearing structure ‘of tri angul ar cross
section c%??eﬁp%’tfsoéoése]d)‘loﬁmé‘htfdt PSP EFafife Plecky. eacheidvidPane
Wi t hout .muatapadlpmlnepe arphaddda)acart eaclcrcalhercmmsbl she1giddifional

subst ant ';ﬁhléﬁhgée%’li’%{ tllo(éalllcbo Hg”sh"&whh%& O%lé’ﬂaﬁ y %tt%rch&?@”c Qe

fixed to earin
st ruct ur ethevx,ﬁif%l?? dtpekds aapbune Phéeli/@rntjﬁ c@erééﬁurﬁisanﬂlfghhlﬂess ahe

carries aip baﬁm@aﬁaéoﬂs ”EMIdln§%dm5u§ heabjl b boiaRRe St il ubBid ehe
can rot ates%rl%g Ples tf‘(?ScolloLé ahd ﬂ% JiPl in ghls example. It is shown that

the pulleys of the guide 43 are mounted here on aligned shafts 115.

The crane block 37a is in this example intended for extreme loads
and the total weight of the crane block including the crane hook
(not depicted here} could be tens of tonnes, up to 100 tonnes.
This can be considered e.g. from the diameter of the shafts 115,
which could e.g. have a diameter of 280 mm being made of high

‘quality steel.

A problem associated with such heavy crane blocks, is that the block
will sway with respect to the jib, e.g. as the jib is slewed. To
counter this problem figure ¢ shows a preferred embodiment of a
block catcher device which is provided between the crane block and
the jib to secure the block with respect to the jib when the crane

block is fully raised.

In this example the block catcher device comprises a pin 120, e.g. a
pin 120 having a 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 126 at its top
end, freely pivotable about a horizontal axis, here about the shaftis

115,



connection nmenber form ng a substantially horizontal pivot axis so
that the jib can be pivoted up and down, topping neans for pivoting
the jib up and down, the hoisting crgne also conprising: a w nch;
an associ ated hoisting cable for hoisting a load; a top cable guide

a]E tRe th opo Ginstihe i\tﬁﬁcbﬁ@@dﬁ.oﬁ%ﬂrﬂﬁebpﬁl thSiﬁmtE@m&egUéﬂQZQn tihe dihb
of tRe ho i crane; e.wn elng.aLs Int

pr ef er abl y i% ?h \?llgF%?tfagfa ?oo% of °t ﬁ1e Svert R TbITRm, 128 at

t hat the hi'cﬂ ST‘PFWI@abP@doe%bemeW@mlﬁecwmhnpmdﬁughmmlh@bllﬁms
vertical €9lpiBe tidet pent12p.cabl e guide and then to the hoisting cable
guide on the jib, the top cable guide conprising a rotary bearing
structure, so that the top cable guide can follow rotary novenents of
the ji b abicupit hR2Ovéstamahgedlaemrald, ddopden shbstsaprtbhidsy 10BearsANME

angul ar pgsi, tm@ AS iﬂ? hlew lfllq%ﬁcolﬁleg@@# %Stﬁ&hﬁ%@b%' lvxa shaft

preferred embodi nent ~ of provi sion o ectrical powe
el ect ri cat?eqfFnehpg n?ﬁﬁ‘?ﬁé%l‘-’srldt 50 aBiey PR 13e T B9AY @ d’hel it H&0cab
70. For tdrntsnayrmosebalos:eth@fblebec:wa Cahbye angyetiizvei £ Yroacled i53gS

140 are % nd. t he, col U here above the bearing
structure EEE gat ‘rgl%anleybcoocndgn?l vséms [ders 141 are nounted to nove

along said rings 140 and provide electrical contact. In order to

access the LkNgsedetitht ftQE &QpAI moémngmdﬁfg @3 0dt Qd:ShaF ramngsd
novabl e in vertical dlre tion to a rai sed access on as,  shown in

dashed |88 Tt FWotvRe P RSPt RS puPpds&iehe ‘Wtﬁa‘ét RS EPR SRt d
on a commatfeambul4d] sowlioc lptherstymdabbe awainhsr espect to associ at ed
gui des 143 pl aced al ong the colum. One or nore actuators, e.g.

verti cal If)ti arranged screw spindel s or hydraulic jacks, could be

provi ded F8F i 'Je SEHE £r BRE LA\ FHROLRE Y OhgEhe GRBLHET REREMF t he
ri ngs coultduswrmee2f ofdr ahs Mdnpshgntalzs whisiheadpmirtel ed riiibal Ajxma@r the

e.g. of tc%@uﬁ?rp%' 8?%et ¥Pne a l'gaial support flange 25a is fitted.
Beneath this flange 25a a support cone 25b is fitted, whereof the
internal rim is welded to' the ¢olumn 21, so that a triangular

structure is obtained with a high stiffness.

On top of the support flange 25a a guide track structure 25c is
mounted, which provides running surfaces for rollers mounted on the

component 28.

In this example the track structure 25c includes a bottem part and
an upper part interconnected via bolts 131. These bolts are readily

accessible for fastening as shown in figure 10.

It is noted that the annular bearing structure of triangular cross

section can also be used on any type of crane, e.g. a mast crane

without rotatable winch platform, e.g. a crane comprising:

- a substantially hollow vertical column with a foot which is or
can be fixed to a support, and witﬂ a top,

- a jib,

- an annular bearing structure, which extends around the vertical
column and guides and carries a jib connection member, so that

the jib connection member can rotate about the column, the jib



CLAI M5 1. Hoisting crane (20), conprising: a substantially holl ow
vertical colum (21) wth a foot (22) which is or can be fixed to a
support, and with a top (23), a jib:A®R4), an annular bearing
structure (25), which extends around the vertical colum and gui des

and carries a ¢ddhee@nHeGlensr NRRCEy (28)bs &t Baly e i bdfr LOPDEHL Q0
menber can rot at e g]t_)ouﬁe t.he col Erm lé’%% t he hl(go connection hember
form ng a substantraltiF HePi FonPalPiicvst Wkitgds that the jib can be
pi vot ed up andtabwing meaggping preeris g 80¢ 3ilb fiprampd dovang the jib up

and down, - a hQisShbner GRDLEaQULES, (ARprPLidNe Jib of the hoisting
crane, a top cable I de (40) at the top (23) of the vertical

.gui
columm, the top c?al‘.fllgg}@ui de (40) conprising a rotary bearing
structure, so 4 hain theodiaped ahliet gty dabtanfdrohbOy imgt arypa@venent s of

the 1b about fhe yebtdsak el AN BHORLS (SUDALATLLALLY Lhe same
angul ar position as the jib, a frrst an aﬂsecondr W nch &({%a, b), and
a first and secorfdpdsGiNgngrl@bPeiqeea, e dsboef dthedhod sthingaghrfeir st
and second wi nch thespesti WRlivigf @i sgtdeat A0 tRe | 88mn, preferably in the
vicinity of the foot of the vertical column, so that the
hoisting cable extends from the winch through the hollow
vertical column to the top cable guide and then to the
hoisting cable guide on the jib,
~ the top cable guide comprising a rotary bearing structure,
so that the top cable guide can follow rotafy movements of
the jib about the vertical column and adopts substantially

the same angular position as the jib.

Figure 11 depicts schematically a preferred embodiment of the

‘ 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 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 lines in
figure 11. For this purpose the rings 140 are mounted on a common
frame 142, which is slidable with respect to associated guides 143
placed 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.



in which the first and second wi nch (35a,b) are disposed in the
colum, preferably in the vicinity of the foot of the vertical colum
(21), so that the first and second heisting cable (36a,b) extend from
the first and second wi nch through the hollow vertical colum to the
top cabl e guide and then to the hoistiagdTabl e guide on the jib,
~wherein said top cable guide (40) has a left side provided wth a
first hoisting_cable pulley assenbly (42a) for said first hoisting
cabl e (353) antP i PYHTE 28R A Yr o EEdSHIh a second hoi sting cabl e
pul l ey assenbly {u2hbkrntiorllgahdlsecordtheistiédigmaahbe) (2Hy) 2 avdt (22)

wherein said J:SHI ul 0, i.djib h a left, side
provi ded wi t hngi%?ls?ghogﬁg%?n% Egﬁﬁ%‘*éﬁ? | %ﬁ’%gb{%‘“{aywiat}aaa) L?%r(zégr d
first hoisting dabl €4)36a) and a right side provided with a second

hoi sting €abl apudneyaassesiny (43bdtfrar ahd s8comMdeNinSti BYocAP! Ehe
(36b), and wher ei.n_sai dlfl rst dh0| s{ing abl e (36a) .extends dj agonally
to a first hoisting cabr & pidtey I "Rttt ed of 34 FOPPERYLID Bemir
the -14- hoi siZthg eabtiatguibde {4 3Formorecsaod fenber and whertei absai dche
second hoi sti Rg)eab! 36 xt.e [ t cQn ISt

cabl e pulley %02%0 rrg%?\t egﬂ%ﬁf%a?g%%t?gg%g&%f ?ﬁ%ﬂlﬁﬁ gt_?lﬁ%qggll%f'%ﬁy
gui de (43) on"SATtPINY, Pakel e¥¥4Ss&Pd thREsthhoi R i ¢/ Csblrdvakri st ol

hoi sting cabl @ogB6a, b) extend fromsaid first and second hoisting
hoi st 1 hg cabl S Br e ket (3% Fu) 38x Soleofy W S48 4 B0 o st 1 ng
cabl e crane h@oRoYUHPEyCHISehbIdp (484)omoRNe hlhr Pghtheahdistng siate, of
ek it Ao Al
T erTe | Sbhe SRR B U6 91, SR g ook L
on said jib, so that the top cable guide can follow rotary movements of the
jib about the vertical column and adopts substantially the same
angular position as the jib,
- a first and a second winch (35a,b), and
- a first and second hoisting cable (36a,b) associated with said
first and second winch respectively for hoisting a load,
in which the first and second winch (35a,b) are disposed in the
column, preferably in the vicinity of the foot of the vertical
column (21), so that the first and second hoisting cable (36a,b)
extend from the first and second winch through the hollow vertical
column to the top cable guide and then to the hoisting cable guide
on the jib,
wherein said top cable guide (40) has a left side provided with a
first hoisting cable pﬁlley assembly (42a) for said first hoisting
cable (35a) and a.right side provided with a second hoisting cable
pulley assembly (42b) for said second hoisting cable (35b),
and wherein said hoisting cable guide (43) on said jib has a left
side provided with a fist hoisting cable pulley 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},
and wherein said first hoisting cable (36a) extends diagonally to a

first hoisting cable pulley (101) mounted on said right side of the



wherein said first and second hoisting cable (36a,b) further each
extend between the associated jib pulley assenbly (105,106) and the
right side and left side of the top eable guide (40), respectively.
2. Hoisting crane according to claim1, in which additional cable
pul | ey as$endtingsc{dl®Ogtidy @Be qrewidedib,which can be rel easably

attached taﬁdtvhu"ergiﬁ%%lﬁoggcéﬂdoﬁ&ééﬁé)cﬁleb%é}ﬂ' gx@&?dsnﬁg.a&cnfally to a

hoi sting cabl e (43) assocl at ed cabl e pul

assenbl i eSeFAA ] T*.L%m&r éaléﬁﬁuﬁﬁébeibﬁl%)e RenERd g eabd ée§E| Hels( 3§)the
wher ei n sabdsﬁunrgstalﬂredgﬁe@e)rtd3homstsan@ dabl e (36a,b) each extend

nssoo at el eanre b Ry e dodaBiid 2p 08 SHEBL Bl ABedch BT 436,
Hoi sting erxtane Aeeordifgfistcped metoet hpistmavsabhe thélffYr@{Olah@{Z) of

second W Bgiy (358 Q;)naéeozarsraaagﬁld) eh A fRYealligtMvhdapsipRant &k

which is nt ed rm abl th respect to,the vert]cal colu 21, 22
RAURRIEL e M ORIt R L LS R St e R )

novi ng t hesskmibéin S‘l@ﬁmoom ts) right suaimeeftnammerofthactrainlaehwmbhos}upport

mai nt ai ns g gubstantialiy constant orientation with respect to the
Jib (24) in the event of rotary novenents of the jib about the
vertical ¥l AR (PEr22)" 2 AN 14N SPFRHFR!AnER e EFMATGSRD RATHPHR Fachn

whi ch an engledserser h¢d0)pul sepra@yemind ckorlaktioe! iang bheadposisican j0b

the jib c I e wiht b ct to the vertical colum,

and in W#ﬂﬁ%i{} SOS%I’I v ﬁos rgg)%tssen%?meégg of the wi nch support (50)
has assocyhfredn sasl flcr@ﬁt EeR  Feagist (f@s)stm ctpbdee (Bhadperftricher each
cont act vutlanah@etadaghetﬁer@syoma@ad H@bSbur@be@B&n@qfcqndsmst)oa@@et&r

nor e of the rec d|n cl ai a bl
(120, 125) e LFEE 50d el dise HlotE 2B FeSe aFBia: \Whrayeahietivelyt b
to secure the crane hook block (37a) with respect.-to a jib, at |east

to prevent, swayh gl cthge (Hc%@§dﬂ%)l%obl:9§i§n (137@&1 W&Jﬁ raaépﬁ%aiocéﬂl%
jib, when ége crane hook rai sed O f shore vessel

|1
EARTAMET A e S R AR PR W ORIt RN s o Al F -

1-5. attached to the c¢rane hook block (37a) or be held against the

S hoisting cable. guide (43), and in which associated cable pulley

assemblies (111,112) are mounted on the hoisting cable guide (43),

wherein said first and second hoisting cable (36a,b) each extend

between the additional cable puiley assemblies (109,110} and the
associated cable pulley assemblies (111,112), respectively.

3. Hoisting crane according to claim 1 or 2, in which the first
and second winch (35a,b) are arranged on a moveable winch support
(5), which is mounted moveable with respect to the vertical column
{21,22) the winch support having an associated drive motor assembly
(52).for moving the winch support'(S), in such a manner that the
winch support maintains a substantially constant orientation with
respect to the jib (24} in the event of rotary movements of the jib

about the vertical column (21,22).

4. Hoisting crane according to claim 3, in which an angle sensor
(60) is provided for detecting the position of the jib connection
member (26) with respect to the vertiecal column, and in which the

drive motor assembly (52) of the winch support {50) has associated
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control means (53) which are in operative contact with the angle

sensor. 4

5. Hoisting crane according to one or more of the preceding
claims, wherein a block catcher device (120,125) is provided between
the crane hook bloék (37a) and the jib to secure the crane hook
block (37a) with respect to a jib, at least to prevent swaying of
the crane hook block (37a) with respect to the jib, when the crane

heok block us fully raised.

6. Offshore vessel (1) provided with a hoisting crane according to

one or more of claims 1-5.



