WO 20081100137PCT/NL2008/000045 1 HOISTING CRANE AND VESSEL WITH SUCH A
CRANE The iqvgnliginhgigtes to a hoisting crane according to the preambl ?ﬁﬁ%é‘moou&
Hoisting 5 cranes of this type, also known as a Heavy Lift Mast Crane (HLM ave already
been commercially available from the applicant for decades, and have in particular been
installed on vessels, such as for example a cargo vessel, transport vessel, a tender vessel
used in the offshore industry, marine pipelaying vessel, drilling vessel, etc. 10As is preferred
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20
Figure 1 shows an example of a pipelaying and heavy liit vessel equipped with a hoisting
crane according to the preamble of claim 1. Here, the hoisting crane is provided with a fly-jib,
which forms the end of the jib. At about a quarter length from the distal end of the jib, a
topping cable pulley assembly is mounted to connect the multiple fall topping cable to the jib.

25  Many known hoisting cranes do not have a fly-jib and are provided with a topping cable
pulley assembly at the end of the jib. The multiple fall topping cable functions to move the jib
up- and downwards.

The upward or topped position of the jib is defined by an angle (angle « in Figure 1), which is
30 formed between a centerline of the jib and the multiple fall topping cable. When this angle o
becomes too small, it is not possible to top the jib further upward anymore. In such a .
situation the multiple fall topping cable lies nearly parallel to the jib. Thus, a higher vertical
column of the crane would permit the jib to be pivoted further in upward direction and with
this the hoisting crane can handle larger objects. A higher vertical column is also
35 advantageous during hoisting when the jib is in a lower, e.g. substantial horizontal position.



2 The forces, which occur when hoisting a heavy load, introduce less tension in the topping
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the Jib and the topping cable is greater than the angle between jib and an imaginary line from

the topping cable pulley assembly on the jib to the topping cable pulley assembly of the
column top cable guide.

25 Ina pfacticaf embodiment the mobile subframe is connected pivotally to the column top cable
guide allowing the subframe to pivot up and down. In a preferred embodiment the mobile
subframe is free to pivot such that the orientation thereof is governed by the orientation of the
jib. An example thereof is shown in figures 15a, b, whereas another example of a crane
according to the first aspect of the invention is shown in figure 14.

30
According to a second aspect of the invention a hoisting crane in accordance with the -
preamble of claim 7 is provided, which is characterized in that the vertical column comprises
at least a [ower and an upper column part, the lower column part being integral with the foot,
the annular bearing structure extending around the lower column part, the cable guide being

35  arranged on the top of the upper column part, the upper and lower column part being
connected to each other by a height adjustment arrangement, which permits the upper
column part to move relative to the lower column part between a working position and a



connected to each other by a height adjustment arrangement which permits the upper column
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to a fourth aspect of the present invention a hoisting crane in accordance with the 20preamble
of claim 'PP{E ﬁW%thh |s characterized in that a pivot assembly is arranged at the foot
of the vertical column, which permlts the vertical column to be tilted from a working position to
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and in theefétiahwpignae adrastiemaritis mi@ttecmmed raiieds wlﬁﬁﬂﬁ@rummhgshavmg an
intermediate topping cable guide assembly opposite the jib, spaced at a radial distance from
the vertical column to increase the angle o between the topping cable and the jib.

According to a fourth aspect of the present invention a hoisting crane in accordance with the

20  preamble of claim 17 is provided, which is characterized in that a pivot assembly is arranged
at the foot of the vertical column, which permits the vertical column to be tilted from a working
position to a transport position, so that the effective height of the vertical column is reduced
with respect to the working position.

25  The invention further relates to a vessel equipped with a crane as disclosed herein.

Further advantageous embodiments are described in the dependent claims and in the
following description with reference to the drawings.

30 Inthe drawings:
Fig. 1 diagrammatically depicts a prior art offshore vessel which is 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
form of a cut-away view;

35 Fig. 3 shows the hoisting crane from Fig. 2 from a different direction;
Fig. 4 shows a view of the hoisting crane shown in Figs. 2 and 3 from above;
Fig. 5 shows schematically a hoisting crane according to the invention provided with a height



Fig. 1 diagrammatically depicts a prior art offshore vessel which is suitable, inter alia, for
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from Fig'a%jU&m&tdéﬁ%F%% 'E(Ection; Fig. 4_shows a \_/ie_vv of the hoisting_crane shqwn in_Figs.
2 and 3 from above; FI%. 5 shows schematically a hoisting crane according to the invention

provided MfttP SHU§HCIRIeRbeRYY 3 hoisting erarepcondin@sobadnyentipnsaryides vdig Riait;
Fig. 6 shesssbhemativeaiiicabpistmancsanegecatt]ing to the invention provided with a pivot
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column of a crane according to the invention provided 5 with a pivot assembly; Fig: OWws
sche?nat?gﬁ]fé"ﬁ%@ﬁﬁwghe according to the invention on a offshore vessel provided with a
height adjigstérsivarsahgmatatlyr diods i vrarecherorliiaptly tachinistiigrecaneofenordings talthe

inventionprpuidegdiwithhRi8sigl) Adivsingahgsaggement; 10 'Fig. 10 shows schematically in

detail a hoisting crane according to the invention provided with a height adjustment )
arrangerl;ﬁy&t, %5’.“?19‘3 QW'S%%&PQ%BWWIW&VQWQ HRURRNIPE SNHRE WitkrReheight
accordingdivstrecihasraigepeotided with a height adjugtment arrangement, F?g. 12 shows
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the invertiin? AGO T F USRS CLHERTGAERT o horeting crane accorcing 1 he inventon having
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15 vertical column comprising a framework of bars;
Fig. 13 shows schematically a haisting crane according to the invention;
Fig. 14 shows schematically a hoisting crane according to the invention having a pivotable
subframe connected to the column top cable guide;
Figs 15a, b show schematically a portion of a vessel equipped with a crane according to the

20  invention and on an enlarged scale the area near the top of the vertical column respectively.

Figure 1 shows an offshore vessel 1 which is suitable, inter alia, for laying a pipeline on the
seabed and lifting of heavy and large loads, e.g. a topside of a drilling platform.

25. 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 accommedation, 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

30  horizontal orientation. On the working deck 3 there are also what are known as tensioners 8
for carrying the weight of the pipeline 9 which is hanging downwards from the vessel 1.

Furthermore, the vessel 1 has a stinger 5 which projects outside 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

35  pivot about a substantially horizontal pivot structure 6 and forms a downwardly curved
support for pipeline moving towards the seabed.

Furthermore, the vessel 1 has a hoisting crane 20, disposed in the vicinity of the same side



Figure 1 shows an offshore vessel 1 which is suitable, inter alia, for laying a pipeline on the
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pipeline 9, but also for hoisting work, such as the hoisting work carried out, for example, in
offshore“{HYERRPWHES ity Iﬂf&cﬁlé?fowl?‘@,h%HE?WEH?E@F&“%@WS}?‘&'(@. A dAhEeARRbing crane
20, whicRuhiduserstdticicaketsildn Fegurdsp22d, has a substantially hollow vertical column 21
with a foot 22, which in this case is fixed to the hull 2 of the vessel 1. Furthermore, the column
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as the si@veina-amadeHe about the column 21. This motion is commonly referred to as the slewing
motian,

20  Inthis case, the jib connection member 26 forms a substantially horizontal pivot axis, so that
the jib 24 can 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 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

25  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 a
toothed track around the column 21.

To pivot the jib 24 up and down, there is a topping winch 30 provided, here inside the lower
30  part of the column, which is shown in Figure 2 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 hoisting cable 36 and a hoisting hook 37. At the top 23 of the

35 column 21 there is a column top cable guide 40 provided with a topping cable pulley
assembly 41 for the topping cable 31 and with a hoisting cable pulley assembly 42 for the
hoisting cable 36.

One or more cable pulley assemblies 43 for the hoisting cable 36 and a jib topping cable
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vertical estiian [Xsitiom gratheibt8gping cable 31 and the hoisting cable 36 extend from the
associated winch 30, 35 upward, through the hollow vertical column 21 to the column top
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an embodiment without drive motor assembly is preferred.

The winches 31 and 35 are in this example arranged on a rotatable winch support 50, which
20  is mounted rotatable with respect to the vertical column 21. The winch support 50 here is
located in the vertical column 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 column
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.
25

Figure 5 shows a first embodiment of the hoisting crane according to the invention. The
hoisting crane has a vertical column which comprises an upper column part 211, a lower
column part 212 and a height-adjustment arrangement. The lower column part 212 has a foot
22 which can be fixed to the hull of a vessel. A jib 24 is connected to the lower column part

30 22 via a connection member 26 and an annular bearing structure 25. The lower column part
22 is hollow. The height adjustment arrangement in this example comprises cooperating
screw threads, e.g. M8000 (which means a screw thread having a diameter of about 8 meter)
or equivalent:means like arrays of pins which cooperate with a groove, which are provided
directly or indirectly via at least a lower and an upper ring 213a, 213b on the lower column

35  part 211 and on the upper column part 212. The rings 213 are rotatable connected to the
lower column part. The upper column part 212 comprises a corresponding screw thread at its
outer surface. The screw thread of the upper column part engages on the screw thread of the
lower column part 211 or of the rings 213 connected to the lower column part 211. The
provision of the corresponding screw threads on the lower and upper column part forms the

40  height-adjustment arrangement and permits a translation of the upper column part relative to
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of the vgrtj al column is adjusta Eﬁ rotating the upper column part réla ve to ﬁwe [ow!
column par o?a?erng?%%}'ﬁj?ot 're(ejet’ﬁt@?l Bafié' ﬁ?@%ﬂéﬁH@“ﬂfﬁﬁe’f’@o@ﬂﬁﬂ?%art or the

rings 213 relative to the lower column part a separate drive is envisaged. The upper column
part is rigable sbewschipartictitat eyppediment of the pivot assembly 215 shown in Figure 6. The

pivot assembly 215 comprises two pivot flanges 215a, 215b which are rotatable relative to
25  each other over a pivot shaft 215c¢. The first pivot flange 215a is connected to the upper

column part 211 and the second pivot flange is connected to the Iowér column part 212 by

welding. When the upper column part is in its vertical position, the hoisting crane is in the

working position. In this position the pivot flange s are in abuiting engagement with each

other. At least one bolt 215d is envisaged to strengthen the structure of the pivot assemb]y
30 215. The bolt 215d connects the pivot flange s 215a, 215b to each other.

Figure 8 shows an alternative embodiment of the hoisting crane according to the invention
with a pivot assembly mounted in the lower region of the veriical column 21. The foot 22 of
the vertical column 21 is connected to a pivot assembly 215, which is connected to the hull 2
35 of the vessel 1. The plivot assembly 215 as a height-adjustment arrangement allows the
vertical column to turn over to reduce its total height. The jib 24 can be used to control the
movement of the vertical column 21 to and fro a transport position. It is advantageous to tilt
the column 21 in a direction to the jib 24, because this causes pressure forces into the jib,



5 position which is a working position of the hoisting crane and a second lower position which

is a transport %%h 94),9h{be hoisting crane. In the transport position of the %e;}fﬂ' SO Rart,
t of it

the total heigh e vertical column is reduced sogfar to allow a vessel wi oisting crane

accordin to the jnvention to pass obstacles, like bridges, on its way. 10Figures 6-8 show
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positionFiboestoppingscaidtR e iigappisipedinbit S eshslshchiB-ane gteriiqy Taus the upper
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is envisgogd [wriFreRaiRakIe Bllish 2hddleRelt 215d connects
the pivat flf%ng(%oso%:é&;r\ rI:’Sb to gﬁ:#%%h%? %%\@85 sg%gn%gﬁem l?\?ewe}ﬁbode imant of the

hoisting' Crane Sceord) i ?cﬁﬁ%e VeRoMuit Lol lrnass bilPan SRR SranessiRe iesgoh of
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neloht-adetRaAERRGAT RIGAIP D HUBHLETLER I I L QYRLIRJBRCS il ot

height. Th ']ab 4tcan e used to control he mayement of the vertical cofumn 21 to and fro a

transpor{n posctlon Rt 1B STPANLRRIE 3B4iitaha i" BRRRIGIA Y ahthaidistad 3Re 9itodt Because
this cau¥R¥ T &85 efithe BRRAtEANETIPamRS Dihes? i9elsg 2Rty ea0aBL00004s Bhe slide

bearing 217 and the flange structure 216 together guide and move the column paris relative
fo each other. To obtain a longer stroke of the movement of the upper column part, it is

25  possible to arrange more than two column parts and provide more than one flange structure
216 together with a the slide bearing 217 as shown in Figure 9b.

Figure 10 shows another exemplary embodiment of a hoisting crane according to the
invention having a vertical column comprising at least two column parts. To provide a height-
30  adjustment arrangement the column parts are slidably connected to each other. The vertical
. column comprises a lower column part 212 and an upper column part 211 which embraces
the lower column part 212. At the proximal end of the upper column part 211 a flange 216h is
provided which is connected to the annular bearing structure 25 with drive means 218c, Tike
bolts, hydraulic cylinders or screw spindles. Here, a plurality of drive means 216¢ are

35 arranged in the form of a screw spindle comprising a lead screw 216k and a lead screw drive
2186j.

In an alternative embodiment it is also possible to mount as drive means the housing of a



which makes it easier to control the movement with the jib. In the transport position the

column 21 hangtﬁgénﬁllgngth direction of the vessel to the front- or rearsig Egﬁluﬁ/ﬁ(ﬁﬁﬁls
The transport position of the vertical column may bg a position of the vertical column at the

rear of t | (as shown tm S0 be a position above the vessel. A support frame
5may b(—?1 %%%?@g& g[?‘a“é‘sﬁbﬁ%rt?‘ ﬁ?(té E%?%a PG RISIRE SRbOR Ay gk ero 8RR other
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n part 212 is shown. In figu a similar structure 1s shown comprising an

low C%L
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intermediate coltimn part 214. The upper column part 211 has a smaller diameter than the
lower column part 212 and fits in a telescopic manner in the intermediate or lower column

part. At figuistdiierahdat thetiop afidtreuprensatyambeanhanmasinendiig Rravidsdyihgisable
guide 4G ehamrbieTrid mysteraimikihd MDY %QP@&&%&%@W&%‘%&”&%%‘P}” aee”r’ a

flange structure is ided to mount the upper,column part to the lower column patrt.
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column pa

which eBBtﬂga&e g}g r,column part 212. At the proximal end of the uppe
a flange 216h i@proé%ggcv@ﬁ?cﬁl?s&connected to the annular bearing structure 25 with drive

means 216c¢, like bolts, hydraulic cylinders or screw spindles. Here, a plurality of drive means
216¢ arE'gFaianpedsiantridoratief erdadimspiotiedaisisiogR easdemg o Hélnaadisnlead

screw dvik AddpiedntaaliinasiMeBmB eeimentdt iaisRt &Qﬁ%,tgs”ﬁg&%%ﬁéyﬁ qﬁ%?é the
hoysing,of %twgiéﬁloc?%%q}eﬁf%/]hl L%%qa;soro 84e5dg A%y raulic c%l‘n, er on the tflange 216h
and the fist,on head of the cylinder on the annu ar%earl gag?ﬁ?é‘[& _ﬁg'?ﬁiﬁét[]ﬁﬁ'gf K
part 21 PHLS #Religaiey fhediele cdreimeendhedyrrngrabins anddhe dbisaliraiting paramsteahe
total heiyheroheifing fatgs aniumavg bhiehish/dlewbaargtsel provicadydthab eistipggrane
accordirghémiiie iRYEMi iR PRISHHERIUGELE This implies that a vertical column 21 with a
certain height is necessary to bring the jib in an upstanding position.
30
In the embodiment of the hoisting crane according to the invention which is shown in Figure
12 the total height of the vertical column 21 is reduced and a subframe 80 is mounted on the
annular bearing structure 25 and on the cable guide 40. The subframe 80 is generally
positioned opposite the jib 24. The subframe 80 is rotatable together with the annular bearing
35  structure 25 and the guide 40. The subframe 80 comprises an intermediate topping cable
guide 81. in this example two topping cables 31 run from winches 30 inside the foot 22 of the
vertical column 21 via the top 23 of the vertical column 21 to the intermediate topping cable
guide 81. From there the topping cables 31 run symmetrically along each side of the vertical



5on its way. Figures lla and lib show another exemplary embodiment of a hoisting crane

according to t%@‘y&ﬂ%ﬂ. The illustrated hoisting crane has a vertical COIUEE{JF}NE%QS 000045
comprises an upper column part 211 and a lower cglumn part 212. To provi

height-a ment.a ement, 10the column parts are slidably connected to each other. The
lower co?&lﬁén pgat {EQH?AD il b IRRRRIT %téoﬂgm%@%meo?@\%éé‘elﬁrﬂ?l%”?ﬁ% fo
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rotatablg‘?oﬂ@ﬂ?e'ﬁ\ﬁﬁf’h"fﬁ@ %{?ﬁﬂﬂ%r bearing 35 structure 25 and the guide 40. The subframe 80
comprises an intermediate topping cable guide 81. in this example two topping cables 31 run

frolm WilRGHes wsnsw?éneﬁ%h%’eﬁf H?%%lﬂgﬁﬁgﬁ%ﬂe‘a%co\t‘ﬁﬂn@f‘?tﬂ% %%e%ﬂhe e %q
column r able quide ere the to run
symmetﬁ%ba gr?ggeéanc B’% g g\‘f\llfg' gﬁéﬁ%&%ﬁﬁﬁﬂﬂﬂ% %ﬁémgf&%mn
21 to théﬁrﬁf’%%"aﬂ dp%?éﬁﬁum@aﬁt?sﬁ%?ﬂéﬁﬁ@ﬁwwa%%r@e@i@eefgmwethwghmm|tmnt the
tensionsablgtauitidat it ot obthéntertice! ophmingviatie siisfal WiesT the §ibdnie pesiipradina
substangiakly Besapkab positipg; thedatal é}?dgﬂttﬁég&ezxeﬁl@#n%@ BRRsiHEiRg saYhrame
8%5? '0%&5}8“1%}%%%%&?{3 h"i‘%g{ﬂg c% (r:% qu ﬂmltedt now by the presence of the

pivotal subframe. The subframe 86 is provided in the illustrated embodiment to increase in
spite of the limited length of the vertical column the capacity of the hoisting crane.

Advantageously, the pivotable subframe 86 is used during hoisting to provide a suitable
30 angle a in both the upstanding position as in the substantially horizontal position of the jib 24.

A conirol cable 32 can be used to pivot the subframe 85. The control cable 82 here is guided
by a fixed subframe 87, which is connected to the top of the vertical column.

35  When the subframe 86 is brought in a substantially horizontal position, the total height of the
hoisting crane is substantially determined by the height of the vertical column. Herewith, the
hoisting crane according to the invention in this embodiment provides a hoisting crane with a
limited height, which allows the hoisting crane to pass overhanging structures, like bridges,



5 Thus, with this improvement to the vertical column it is possible to obtain a hoisting crane

with a limited W@i@g}gmgg pass obstacles, but with enough strength to hapgl%eN 5%&‘8)‘3&% 15

v
heavy objects. As in Figure 12, Figure 13 shows ag,alternative embodiment of the hoisting

crane W%E%%Wf‘%ga%%t{énﬁ?%ﬁa? e iHl{:ertlzl dgrﬁi ghg?@ é)i%/otable subframe 85 is provided,

which is pivota unte e annularbe fifte 25. The subframe 85 is positioned
oppositehjt1 | H%Z?ﬁ%ng is rotatable (slewing motion) together with the jib 24. The subframe 85
can be pOSIfEIFEd i ra RGNS ALRNS Foitum ARYNe Balis the semsrehveikrohesansrking
position shewntifigetkatevivppiray e abe geittdeaissitinthly Binis rafsangehgigaisieantly higher
tharsthe 15 top end of the column with guide 40 at a position which is high enough to

increase tshes %%gleea bet\ﬁ/edan .5252’ togﬁin cables 31 and the jib 24 in an upstanding position to
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crane acsdingde Keidgyentinny MEesBHIR égﬁ@%ﬁ%ﬁoﬁe%‘?ﬂ&%tﬁgue%o@ééﬁg {le column
top cablﬁo%{lg%crél&c%nr{g& %ﬁ(t)he top of the vertical column. A hoisting cable 36 a of

e a topping
cable 31 are e cc}rumn top cable guide at the top of the vertical column via the

distdl end of the subframe 86 to the cable pulley assemblies 43, 44 at the distal end of the jib
24. LikeTheteppimpacionest s s @bt Riakeai2aoithisy FH%B%%'PBPtfh@Eré(ﬁéFiS@éﬁ%ﬂf“”

21 is limy : resence of the pivotal subframe. The subframe 86 is provided In the

ustrato o B e e e St o B B T e

capacity 5 PRERBitiS EPiHBN MR eahieBiNRIAQIRag ieTasss submamiensaie mddediatng

hoistingtte fibcAdeimesuitdigiBangletoniitauio RS aBsbAbROSIL5: 8% b s Wasiantally

hqgon@ﬁ@QﬂH@ﬂr@f@&é'Bﬁ%‘, @sggl&tgw ?@lﬁr?fﬁec%gs e used to pivot the subframe 85. The
y a fix

control cable 82 here is guide ed subframe 87, WRICR IS connected to the top of the
vertical column. 35When the subframe 86 is brought in a substantially horizontal position, the
total heigghirofighes htistugomatepisablivgtaditiady Betrunisedidyihe frighibiBs veEFY
column ohissedt e ARG g ARCOLIORAEAINRN D IS ehad e provides a
h0|st|ngr8{aneés\%lth a limited height, which allows the h0|st|ng crane to &ass overha g‘fﬁng

structurbS kS IR ISR 81 1R 2 ebant the paritoalsmn asst alenis tbsibréiayhoist
larl, tdhesriiecanguisbjessiiomaighegiba, b a hoisting crane is shown having parts the
same or similar to the crane shown in figure 1 which have been denoted with the same

referenge numerals. 5. .
(fn Igures fla’l%, g it can be recognized that a mobile subframe 150 is mounted on column top

cable guide 140 (shown in figure 15b in two positions, corresponding to the topped position

of the jib and the position of the jib when resting on the boomrest 11 of the vessel tsee figure
25 1.

This mobile subframe 150 is pivotally connected to the cable guide 140 so as to allow for free

up and down pivoting of the subframe 150 about pivot axis 151 in response to topping motion

of the jib 24. The absence of a drive to effect the pivoting motion of the subframe is

advantageous in view of costs and reliability. Of course a drive (e.g. one or more hydraulic

30 oylinders or a control cable as in figure 14) could be associated with the' mobile subframe
allowing to position the subframe as desired.

The subframe 150 suppofts an intermediate topping cable pulley assembly 153 at a position
remote from the pivot axis 151, preferably near the free end of the subframe 150. In this

35  example the assembly 153 includes a pulley 153a guiding the single fall topping cable 31
that emerges from the column 22 and a set of pulleys 153b along which the multiple falls of
the fopping cable 31 are passed that extend to the set of pulleys of aésembly 144.



As is best seen in figure 15b a column top cable guide 140 is provided on the top 23 of the
column 22, WW&MH&) 40 has a to_pping cable and hoisting cable pulley 98%&?1‘1@9‘%8 04%0y‘\d_th
one or more pulleys guiding the topping cable 31 ad one or more pulleys guiding the 0|s?|ng
cable (not shown). 10 The topping winch 30 and the hoisting winch are mounted in the foot of
the crane, such that the hoisting cable and the topping cable extend from the associated
winch ugl iR tanRsspraiior stk A decugiabstyasttoeiic2dsmnd e fonpingichblsl Grhis
top cablgrgateetiaiOtte triitbadverhgiteia tiel idh RM-amaipPRITELARINE BEIRY R8BRIBAIL 44 for
the topping Gabie 3 Lrand:a BYist | lley assembly 145 for the poisting cable. As in
figure 1 the cotlgulkfnn top ca_b{e ggﬁ%ﬂ&g@@ﬁ%ﬁﬁé '\'?l%ya%sgesrsn&g{a%a 8¢ PyQSE"gWﬁ Et?ﬁfiﬁre
1425t t1isH14PuAs espipinestiminsErassRianslansniedpcssiihe dendior t0ttel oprsinp atyle and

(slewinggartivesnts gretner ibpghaaagktbaiwestical column and adopts substantially 20the
same angular position as the jib 24. In figures 15a, b it can be recognized that a mobile
subframe 150 is mounted on column totg cable guide 140 (shown in figure 15b in two

position§ SRS BRRNRGIHATIO 6D HEk the sidefrraret B0ifinda deib gfteshiely i thejdsdybrsition
resting ovhemettizojtimsespiddeid iz wesart<agndigsevBsd nd s it isamenbaddstal

ol canarihio i ol 40 79 83daalaw an ree up and down o of he

subframe 150 about pivot axis 151 In response to topping maotion B INE Ji & absence of
a drive t38HRERARDIORISTH BN Sheriareiisheline robavainagebleciidrdhtonedent <aid
reliabilitguOé dd0rdefinedrtlie étiondaghnolthdyehneiinBRoylindearsias geseatrol cable as in
figure 14) could be associated with the mobile subframe allowing to position the subframe as
desired. The s§bframe 150 supports an intermediate topping cable pulley assembly 153 at a

position 'R RHEIFRAHRE SRR 1BMhas armiapigntildenath pelvera Brhual ssipatht asb. In
thi$B5eltamprentily 45Se pefprably atdhades metalleynbbSarglidislg dheainglmédriopping cable
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In this example the subframe 150 includes two parallel side beams, each pivoted to the guide
20 140 at opposite sides thereof, so that in the lowered position the guide 140 finds itself
between said side beams.

As is preferred the pivot axis 151 is located at a distance from the centerline of the column

(here also the rotary axis of the guide 140) at the side of the guide 140 facing away from the
25  jib 24,

The assembly. 153 is positioned — as is preferred — such on the subframe 150 that the forces

of the falls of the topping cable 31 act on the subframe 150 - in all pivotal positions of the

subframe - at a location closer to the jib than the rotary axis of the guide 140, which ensures
30  a stable position of the guide 140.



In the topped position of the jib 24 the angle cc between the jib 24 and the topping cable 31 is greater
than the angle between jib 24 and an imaginary line from the topping cable pulley assembly 144 on the
jib 24 to the topping cable pulley assembly 141 on the column top cable 5guide 140. As explained this
increased angle cc reduces the tension in the topping cable and so allows for a greater topping angle
of the jib. As can be seen best in figure 15b the subfrasne 150 finds itself effectively in a raised position
when the jib is topped and in a lowered position when the jib 24 is in a generally horizontal 10position
and/or lying on the boomrest. In the lowered positign - as is preferred - the subframe 150 finds itself
below the top end of the column top cable guide 15%(5'% hat said guide 140 defines the effective
height of the crane during travel of the vessel. As can be seen the subframe 150 has a substantial

length betwgen thmgiy@tga&i%ggg@ngomr@ssembly 153, preferably at least 3 meters, more
preferably at least 5 me a practl refe d \ I‘SI n 7 and 20 me ers, This allows for
 ubstanta PTG AP IRRIRL o B I (K CohBat P id RIS TOoEH Bt 1 thi
example thesspipdramed VB iathnd@s)two parallel S|de beams each pivoted to the guide 20140 at
opposite sidesqthrrarh SRS dibaloyweiedmasiiapnieasida deQ dndaliterirbrpugandsaid side

beams. Asis Cgrefe rred theé)tvot axis 151 is lo ateg% t a dj stance rom the centerline of the column

(here also ti&" SR AXR IR Y CRANSAG) SRS fst%é LR PAP ISR AINET R e 25 jib 24.
The assembBaESZ 9 sbisieeaktnn 481k preferred - such on the subframe 150 that the forces of the

falls of the toaqi@gzmtﬁ]@ée@ettemhwﬁosemtﬁeeﬁer{lé@mtﬁﬁdt@}vm@h@egitma@f tharbdbamag at a

location closer to the than the rota axis of uide 14 WhICh gnsures gOa stable posmon of the

guide 140, SR RIMNGraRTR] RVel X569 it(%p?g el be'Boted B &

- a column top cable guide (40; 140) having a topping cable and hoisting cable pulley
assembly (141),

- atopping winch (30) and an associated topping cable (31) for pivoting the jib (24) up and
down,

- a hoisting winch (35) and an associated hoisting cable (36) for hoisting a load;

wherein the topping winch and the hoisting winch are disposed such that the hoisting cable
and the topping cable extend from the associated winch upward through the column to the
column top cable guide and from said column top cable guide to the jib, wherein the jib has
topping cable pulley assembly for the topping cable and a hoisting cable pulley assembly for
the hoisting cable,

- wherein the column top cable guide (40;140) is mounted via an associated rotary bearing
structure at the top of the column, such that said column top cable guide follows rotary
movements of the jib about the vertical column and adopts substantially the same angular
position as the jib,

characterised in that a mobile subframe (86;150) is mounted on column top cable guide
(40;140), said mobile subframe supporting an intermediate topping cable pulley assembly
(88;153) along which the topping cable (31) passes between the column top cable guide
(40;140) and the jib, such that - in a topped up position of the jib - an angle a between the
jib and the topping cable is greater than the angle between jib and an imaginary line from the
topping cable pulley assembly (44;144) on the jib to the topping cable pulley assembly on the
column top cable guide (40;140).

2. Crane according to claim 1, wherein the mobile subframe (86; 150) is connected

pivotally to the column top cable guide (40; 140) allowing the subframe to pivot up and down.



a substantially hollow vertical column (21) with a foot (22) which is or can be fixed to a support, and
with a top (23), an annular bearing structure (25), which extends around the vertical column (21) and
guides and carries a jib connection member (26), so that the jib connection member can rotate around
the column (21), a jib (24) connected to the jib connection member (26), the jib connection member
forming a substantially horizontal pivot axis so that th&4jib can be pivoted up and down. a column top
cable guide (40; 140) having a topping cable and hoisting cable pulley assembly (141), a topping
winch (30) and an associated topping ¢able (31) for pivoting the jib (24 and down, a hoisting winch
(35) and an Bssoc GIELFSSH BaBIEHabS (S RIAG R HER Dl i SRR S the
hoisting wintiatife didpustensheredh i togenatstingtioable aiatanefttedihguablkesitepigifraipitiae
associated wiRehamvesssdiakaniietee MoBIda e SALMSIM AR fadigsHRRA SRR EkIMN top
cable guideﬁso the jib, wherein the jib has topping cable pulley assembly for the topping cable and a
hoisting cab 3%"51?@ assembly for the hoisting cable, wherein the column top cable guide (40;140) is
mounted via an associated rotary bearing structure at the top of the column, such that said column top

cable guide followsrarydBsuey enbn @ bHRdIE shABTieeaHil Caind UNH RiITkREISRIR sHBSIRally the
same angular o.smﬁn s the jib, characterised in that a mobile subframe (861 150%5 mounted on
B i

column top CaB ?Ei‘d)‘{‘i' d’)‘,%&'ﬂ}ﬁ SISREIQL ¥PSH Soriiy ANA L A QU BPPHSY cable
pulley assembin (B8;iisEAalsniy ngdtobrele hoppintataesii¢d BngasdesdenadmentiesioRnhwheleitable
guide (40;14f3rapmitheiiihskatibabodristopResLBRapesitien)afieidibir ricanale v atweeindhe jib

and the topping cable is greater than the le between ji d an imaginary Jine frgm.the ing
cable poiley LSNPS O S R 16 DR LARid B R BT A cable
guide (40;14mn@.Crane according to claim 1, wherein the mobile subframe (86; 150) is connected
pivotally to the column top cable guide (40; 140) allowing the subframe to pivot up and down. 14 3.
Crane according to.claim 2, wherein the mobile subframe (150) is free ivot such the orientation
thereot s ouermed B TR TAOA SR T (R A Ry DaRe 355 1 PsBed with
the mobile siupframe (10 palldherigigrowtinwrignbiesodleamdersasesindty. (38, Granés &t draelidg to one or

more of the persrdingrelpigissanheiainie sidairametl pRrénds iksaNitectrglydmateised position
when the jib is topped and in a lowered position when the jib (24) is in a generally horizontal position

and/or lying on a boomrest, and wherein preferably - in the lowered position - the subframe (150) finds
itself below the topHgirling ehienedRheeopidsidie guide (140), so that said guide (140) then defines the

effective height@bshefdmNgol6w CEARRAHMHNLIOIRIETobL (DS IR He sii@nee friveen the pivot
axis (151) of the sybfrgmef (1.'—'!;83 @%3 the intermediate topping cable pulley assembly (88; 153) is at
least 3 metesrlé?%f)rgrbr&f'era%o at least 5 meters, most preferably between 7 and 20 meters. 6.
Hoisting cranan(20)ulesigaikiaglrusisud 2antidigheXendsampcaddor venicat salnthna(28ba(22) which is or

can be fixedyigRSHRPELHBEA WitboariegitdIhePeAPS)aal NG FirHEHAR {eR murhih xtends
around the vertlcal colucmp (Z%Zr%ﬂzzgic}lides and carries a jib connection member (26), so that the jib
n 3.

. rotate around t C,
connection MeMmber can Totate aro the column (21),

- ajib (24) connected to the jib connection member (26), the jib connection member forming
a substantially horizontal pivot axis so that the jib can be pivoted up and down,

- a column top cable guide having a topping cable and hoisting cable pulley assembly,

- a topping winch (30) and an associated topping cable (31) for pivoting the jib (24) up and
down,

- a hoisting winch (35) and an associated hoisting cable (36) for hoisting a load;

wherein the topping winch and the hoisting winch are disposed such that the hoisting cable
and the topping cable extend from the associated winch upward through the column to the
column top cable guide and from said column top cable guide to the jib, wherein the jib has
topping cable pulley assembly for the topping cable and a hoisting cable pulley assembly for
the hoisting cable,

- wherein the column top cable guide is mounted via an associated rotary bearing structure



a jib (24) connected to the jib connection member (26), the jib connection member forming a
substantially horizontal pivot axis so that the jib can be pivoted up and down, a column top cable
guide having a topping cable and hoisting cable pulley assembly, a topping winch (30) and an
associated topping cable (31) for pivoting the jib (24) up and down, a hoisting winch (35) and an
associated hoisting cable (36) for hoisting a load; whégein the topping winch and the hoisting winch are
disposed such that the hoisting cable and the topping cable extend from the associated winch upward
through the column to the column top, cable gyide and from said column top cable guide to the jib,
wherein tho 18 TEASRGEHE QTS SUhey HLGEIMAR) o1 458 (S CEL Koy S AY A EEBIS Buley
assembly foihthidblabistirig ecedtesahehkremaihe astsipin aulesiacdbly teidens mumiaedoditicneasbeciated
rotary bearifg structure 15 at the top of the column, such that said column top cable guide follows
rotary movements of the jib about the vertical column and adopts substantially the same angular
positon as (BT CHL A S A TRA AR PRI S LT G STolP A 0 BB provided,
which subfraridrég® 9) BSrisrmaoraiedtthdsilitcerniection mrmbiee(306nhthhas dteimeriatliate
topping cabiggitide48ib) QRROGIS Hpditnédns ireesdpharadialdiftnnceaiiam e merisatgplumn to
increase the@[&ﬁ{e a between the?{t%negin cable a}and the_éﬂib. 7. Hoisting crane according to claim 6,
wherein the 20488358 ke OFFIHESIbIE R f@)ﬁarwgrﬁ'ﬁ%fr(%éﬁ'and the column top cable
guide (40). 8. Hoisting crane according to claim 6, wherein the subframe (85) is pivotally connected to

the jib conngction MGEIRGTMAPLHALAN B33t FHBIEAMASRRFRYSIPDIERE KR raised

working position and a lower transzport position. 9. A vessel equip{Jed with a crane according to one or
more of thej&geeaﬁ%o&mber (26) and the column top cable guide (40).

8. Hoisting crane according to claim 6, wherein the subframe (85) is pivotally
connected to the jib connection member via pivot axis (85a), the subframe (85) being

movable between a raised working position and a lower transport position.

9. A vessel equipped with a crane according to one or more of the preceding claims.





