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| oad attachnment assenbly storage device. WO .
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25  accordance with the preamble of claim 1, which is characterised in that the main hoist lower
block is assembled from a sheave block comprising the sheaves of the main hoist lower
block and a load attachment assembly comprising the lowering weight and the main load
attachment device, and in that the crane vessel is provided with a load attachment assembly
storage device for storage of the disassembled load attachment assembly, and in that the

30 crane vessel is further provided with displacement means capable of engaging and
disengaging with the load attachment assembly while it is assembled to the sheave block
and when the jib is supported by the jib rest, and which disptacement means are capable of
displacing the load attachment assembly to and from the load attachment assembly storage

device.
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respect to the main hoist upper block, lowering the jib onto the jib rest, engaging the

displacement means to the load attachment assembly, disassembling the load attachment

25  assembly from the sheave block, and displacing the load attachment assembly to the load

attachment assembly storage device.

More preferably, the method further comprises the steps of lowering the jib onto the jib rest,
displacing the load attachment assembly from the load attachment assembly storage device

30 to the sheave block, assembling the load attachment assembly to the sheave block, and
disengaging the displacement means from the load attachment assembly.

_Further advantageous embodiments of the hoist crane according to the invention are
described in the dependent claims and in the following description with reference to the
35 drawing.

in the drawing:
Fig. 1 diagrammatically depicts a crane vessel,



WO 2009/ 099319PCT/ NL2009/ 000005 -3- Fig. 2 shows the hoist crane at
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but is, according to the i nvention,

The hoist 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 jib 24,

25  can rotate about the column 21.

In this case, the jib connection member 26 forms a substantially horizontal pivot axis 28, 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, The drive

30  motor 27 may, for example, drive a pinion which engages with a toothed track around the
column 21,

A jibrest 10 is mounted to the hull 2 for supporting the jib when the crane 20 is not in
operation, which position is also shown in fig. 1. The jib rest 10 shown infig. 1 is very

35  schematic, and will not be explained in further detail, but is, according to the invention,
pravided with a load attachment assembly storage device which is formed integral with the jib
rest 10.



provided with a | oad attachnent assenbly storage device which is
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Furthermore, the shown embodiment of the hoist crane 20 comprises a whip hoisting winch
30  (not shown) for raising and lowering a load, with an associated whip hoisting cable 45 and a
whip hoisting sheave assembly 42 on the jib 24 of the hoist crane 20 and whip load
attachment means 44. In the shown embodiment, the whip hoisting means further comprise
a block 43 comprising the whip hook 44. The whip hoisting cable 46 extends from the whip
_ hoisting winch (not shown) via the whip hoisting sheave assembly 42 to the block 43 of the
35  whip hoisting tackle.

At the top 23 of the column 21 there is a top cable guide 40 provided with muitiple cable
sheave assemblies 41 for the jib hoisting cable 31, main hoisting cable 36, auxiliary hoisting
cable 46 and whip holsting cable 45,



35Whip hoi sting tackle. At the top 23 of the colum 21 there is a top
cabl e guide 40 provided with multiple cable sheave assenblies 41 for
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cable 46 and whip hoisting cable 45. W5-2009/ 099319PCT/ NL2009/ 000005
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column 21, and is mechanically decoupled from the top cable guide 40. The support 50 could
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30
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 arranged on the
platform. The annular bearing 51 is in this case such that the platform can rotate about a
vertical axis which coincides with the axis of rotation of the top cable guide. The bearing can
35 have any appropriate design including trolleys running along a circular track.

The rotatable winch support 50 has an associated drive motor assembly 52 for moving the
winch support 50, in such a manner that the winch support 50 maintains a substantially
constant orientation with respect to the jib 24 in the event of rotary movements of the jib 24



35have any appropriate design including trolleys running along a
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top of th¥fiacibfenmor Mbre slidiog coRaes, a prwer chiuent sadply is perfersbirfed tol thy electrical
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30  partly or completely a framework of bars.

[n fig. 3 an alternative schematic embodiment of a crane vessel 100 according to the
invention is shown.

35  The vessel 100 comprises a hull-102 with a deck 103 and a revolving hoist crane 120, The
hoist crane 120 comprises a vertical structure 121, 122 having a substantially hollow vertical
column 121 and a foot 122 which is fixed to the hull 102, As the vertical structure 21 shown
infigs. 1 and 2, the column 121 has a substantially continuous outer wall.



WO 2009/ 099319PCT/ NL2009/ 000005 -7- Ajib 124,is mounted to a jib
connection nmenber 126 which is nounted rotatable about the vertical

structure 1&b.2o0@ozié b connecti on nenber 126 fornms a subgtravibb@dlobioes
hori zontal pivot axis 128 so that the jrb 124 can be pivoted up and
down. In fig. 3 the jib is pivoted down to the | owernost position, in

which the ji ' [ R .
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hoi st wi quhnérpaﬂdw-emmin?@h@& ef igsthEefNbhys 142 provided at the end
of the jib 124. 15JBoth the first "and second auxiliary hoi sting neans
conprise first and second auxiliary hoist wi nches (not shown) and
associ at edHeihost crane 18@carngfisas xialn faxisting oiesing, rigst @ab besonfimoikilist dwising

ext endi ng rﬁﬁal@a‘h@%’h? mng%efahg‘st and second auxiliary hoist cable
sheave, asse ies 143 424 possi bly guided by nore sheave assenblies
such a¥ assenblies 145, 146. 20 The main hoisting neans for raising
and | ower iTing vehip locisting omgans semariseed whip Gioist wimgh (oh sliowim) ahd absmwizfed wirip hoist
associ ate [ LSyl 1&@{@ t : r kSt agkl
130. The cr%aapﬁ (ﬁ{ggg}f\?@g&ggc eﬁ?fég%%ﬁgﬁ%@nmﬁﬁﬂgg?%@w&%? ?%ésas}gfg anéf
4b and wi I'#2peovidedishingsadofiedigri2ti t h respect to these drawings. 25

In fig. 3 an exanple of a |oad attachnent assenbly storage device 150
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oad atta n se St Or e daevli ce .l ur er. C SKe
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is pivotable at both connection points 161, 162. The jib rest 110 is

al so mpuntied iy RSiGRgINRPR Y- rBbHE Bndloweridd B 135 dohBrises knalPRoigtingtvigeh (not
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170 and t REOWIaE atseaeirdn Ba iy Ran e Nt ioaRaio g k@ 156%He
di spl acealn=n baigieighackla 180tk ehdvar in detwtlan figh. Aeend dimandviing exhiained further

| ongi t udi Rah raetest Bnds0& el . 35 It is previously nentioned that
t he wei ght ofrégtﬂﬁe rrarll n h(r)éi@tﬁsfomer bl ock including the | owering

wei ght and the | oad attachnent neans, such as a hoisting hook could
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bel ow at | eas eave mai n hoisting tack . S|
that WO Jbedradadisaromnt psgertiosionmgsgdsvicgoomprises a vertical column 151 which is
mounted pivotably about pivot axis 152 to the deck 103 of the vessel. The load attachment

assembly storage device further comprises a basket 153, which is connected to the jib rest
30 110 via a linkage 160 which is pivotable at both connection points 161, 162, The jib rest 110
is also mounted pivotably about pivot axis 115 o the deck 103 of the vessel. As a result of
this parallelogram-construction, the jib rest 110 and the load attachment assembly storage
device 150 are displaceable together in the horizontal direction, along the longitudinal axis of
the vessel.
35
It is previously mentioned that the weight of the main hoist lower block including the lowering
weight and the load attachment means, such as a hoisting hook could be tens of tonnes, up
to 300 tonnes. It is therefore preferred to accurately position the load attachment assembly
storage device 150 below at least the sheave block of the main hoisting tackle 130, such that



the heavy | oad attachnent- assenbly needs only be displaced in the
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fig. 4a adefatlivesticdbpasitenw requifes gvergbming the piston force of the cylinder 170.

35  An alternative solution is shown in fig. 7. Similar parts have been indicated with similar
numbers, provided with a prime (), a fixation frame 171 is fixed to the hull 103" adjacent the
pivotable jib rest 110", which is pivotable about pivot axis 115" The extent in which the jib rest
110' is pivotable is limited by the fixation frame 171, which defines a stop surface 173 for the
jib rest 110'. Between the siop surface 173 and the jib rest 110', springs 172 are provided to



The main hoisting tackle 130 conprises a nain hoist upper block 138
mounted to the jib 124 of the hoist crane 120 and a main hoist | ower

bl ock 139. Wwomédnebtugs st cable 136 runs froma mai n hoi StpCMﬁlﬁbhg(oMba
shown) over one or nore hoist cable she#e assenblies on the jib (not

10shown) and over a guide pulley 131 to the sheaves 132 of the main

hoi st | ower_ bl ock .139 dth aves. 138a e i n, hoj upper

b ock 138 PEfiof A 1AM o b erBf AR e el Pk ne BBl HRREL

an equal i zZiasiior resaives avgBomiaheisyrineigie déthesptitgm®i@. measure. The

gui de pul l ey 131 is m)unted to the jib 124 via a frane part 164.

15The mai n..hoi st r| ses, sheave Il ng -
wet gt 137 ds ani 3 R s Seecned GER 8RR ARY SRBGEmeRCe e ol Ake 150
at t achifentacdeingdo thadwenithinnin frant view in fiw @atandin sitdheewan fig.Hbi st | ower

bl ock 139 is assenbled froma sheave bl ock 163 corrpri sing a frarre 135

wth the sheaves 132 0 he nain hoist | ower blo 139 and a
at t achment’ @%%%P'?"“Eé@kf@ow&qoé‘?ﬂ‘i@eﬁ A B3GR P%efgalﬂcb HE8 i@?’”@ﬁ&o Fh’?é‘b 124
mai n | oad dthegwiisremhe d2Varmmka iiddh hdidtdovzd biwhie 43% Abheiakholkb 3abils 180upk &dm a

to the | 0?9% Egﬂﬁ&%o g@gpb\ﬁer 138 o?’ﬁw e%[%? célb[}Qshemg agQé’r\%h%QEn“% Jﬂn%ot

137 prefe oun stor
baskerl01 5 NBIAATE avaRIOuER BenadL e elERvys SEDPHEE MALIGE IBeRs Diack 18fe

Si t uat i on apkeNesHeavds 138a oflheandln 4bist upper B1BdkN 380Inthe bioaT elabstkedt3Pe

el ud ng I, FRGHE. EARASK <03, Api e o0 SRR AT SRTRLY 193

is pulled up omar eave bl ock
163 is fi msédFWmemtﬁ‘éﬁsmé’éH@b‘Stfﬁ@i tﬁthﬁjlbst%yﬁﬁp@fraﬁw@ﬁ 1648 vi a
connection means 166. According to the nethod according to the
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t he basketttadhntant assembiycitoregd dewces180t abl e to store two nmai n hoi st
| oad attachnent assenblies in parallel. The basket 153 is provided
with WO 2009/ 099319PCT/ NL2009/ 000005 - 10- cylinders 167, which are
capabl e ofn B§HetRE shpmintige 434 4 fhecraie ReistdQuerlPeK 13%ineuding the sheave
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asserrbly Inthé vertica irection Lo an the
basket 158omnestien megnsriéd. shape to facili tate posi tioning of the | oad
Sattachnment assenbly 133 into the basket 153.

According to the method according to the inventién, the jib is lowered onto the jib rest, as is
30  the situation shown in fig. 3. Due to the parallelogram construction of the load attachment

assembly storage device 150 and the jib rest 110 and due to the positioning means 111, 112

the main hoist lower block 139 is positioned exactly opposite the load attachment assembly

storage basket 153. This situation is shown in detail in fig. 8. It will be appreciated that other

mobile constructions of the load attachment assembly storage device will allow for the same
35  effects.

In figs. 5a and &b the basket 153 of the load attachment assgmbly storage device 150 is
shown in detail. As is visible from fig. 5b, the basket of this embodiment is suitable to store
two main hoist load attachment assemblies in parallel. The basket 153 is provided with



In fig. 6, the |oad attachnent assenbly 133 is positioned above the
basket 153 and nmounted to the cylinders 167 provided in the basket

153. The cwyonewnseiod7 are preferably actuated such thatecthg MBS
fromthe |oad attachnent assenbly 133 i&-transferred fromthe jib 124

to 10 the |l oad attachnent assenbly storage device 153. Subsequently,
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hoi st upp@rth%PﬂnﬂerﬁES"fpmidedad’thatblaakﬁ’hﬂ’é&‘]tThasleldbtlswﬁI%e pefaeppaduatdd
fromthe shaang \Qé‘ubhﬂfﬁﬁn thY4d éﬂ*&@hrﬁérﬁ%@séﬁ@&é %3 s Frah§8eYy fr&‘h the jib 124 to

oper af { on, wi t hout nai n 05|n nean he mai'n 25hor sting
nmeans %r e*hFé%ﬁS’@?’f@ah’a@{H afser )éStPfal?E 5% be p05| tioned on the jib

rest agal n. The positioning nmeans 111 112 guarantee accurate

posi tioni

Aot uat. ngg&s%ué@ PR B PR RO L Bon SRR I tneave plock
upwar ds, Y O?s'ﬁﬁﬁg‘lsﬂi‘*g A fighewe 1 fafe. Ipdiet Saisis a6y Ct“??élys}’ﬁé%\@/@abqhéc k
163 into tbbdaamai:pmnh@sspmbwmlss; amnsin bafiaulafthé levetiogdeight t87h iestbvided with

srseTY Ao B Sl S U VR s

t oget her R18e5®Pm t he main hoi st | ower block 139. After di sengagi ng
the cylinders 137, the .main hoist is ready for operation. The

cyl i nder e

2009/ ogggﬁéﬁé’ﬁcﬁ@ﬁ)@gﬁ’%ﬁggﬁ%ﬁ dopdalit s ciElaps e o Ak ifgehment ag5gybly 133
conpri si rig e lned ptigchmenbagsemhtt %ra@a/@ﬁwnen@Swgplsﬂﬂatthaﬂf@d(az@chlm@m)assww
hoi st20cr a8 re&0in the Bhsie® MRS, I8y M@lindtha 1048 lakth&lthert bEdainy f33 dobinlvdids and
fixed to i;[aQ%gq}!\Jel el‘.he(a & %P)ck 163 connected to the main hoist upper block 138 the load

attachment assembly 133 is separated from the sheave block 163.

Now, the crane vessel is ready for operation without the main hoisting means. If the main

25 hoisting means are required again, the jib heeds to be positioned on the jib rest again. The
positioning means 111, 112 guarantee accurate positioning of the sheave block 163 opposite
the basket 153.

Actuating the cylinders may lift the load attachment assembly 139 upwards, thereby

30 positioning the frame part 135 of the sheave block 163 into the tapering protrusions 137a of
the load attachment assembly 133. Now, the pins 140 may be positioned between the
sheave block 163 and the load attachment assembly 133 to assemble them together to form
the main hoist lower block 139. After disengaging the cylinders 137, the main hoist is ready
for operation. The cylinders 137 remain in the basket 153.



ajib (24;124), nounted to a jib connection nenber (26;126) which is

rotatabl e about the vertical structure (21;121), the ji nnect i
menber for WRGB ¥ b5t antial 1y horizontg). pivot axis (Z%Fi‘g‘g)wo%bogﬁat

the jib can be pivoted up and down, 10 topping nmeans (30, 31) for
pivoting the jib (24) up and down, conprising a jib winch (30) and a
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and whetein a jib rest (10;110) is mounted fo the hull (2;102) for supporting the jib (24;124)
25  when the crane (20;120) is not in operation,
characterized in that
the main hoist lower block (39;139) is assembled from a sheave block (163) comprising the
sheaves (132) of the main hoist lower block (139) and a load attachment assembly (133)
comprising the lowering weight (137) and the main load attachment device (134), and in that
30 the crane vessel is provided with a load attachment assembly storage device (10;150) for-
storage of the disassembled load attachment assembly (133}, and in that the crane vessel is
further provided with displacement means (167) capable of engaging and disengaging with
the load attachment assembly while it is assembled to the sheave black and when the jib is
supported by the jib rest, and which displacement means (167} are capable of displacing the
35 load attachment assembly to and from the load attachment assembly storage device.

2. Crane vessel according to claim 1, in which the sheave block is provided with fixation
means to fixate the sheave block with respect to the main hoist upper block.
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7. Crane vesse] according to one or more of claims 1-4, in which the load attachment
assembly storage device is formed integral with the jib rest.

25
8. Crane vessel according to one or more of the preceding claims, in which the sheave
block and the load attachment assembly are assembled together via pins.
8. Crane vessel according to one or more of the preceding claims, in which the vertical
30  structure comprises a substantially hollow vertical column (21) with a foot (22) which is fixed
to the hull.

10. Hoist crane according to one or more of the preceding claims, in which the foot of the
column {21) is substantially rectanguiar, and parts of the foot are formed integral with parts of
35  the hull of the vessel.

11. Method of using a crane vessel (1,100) according to claim 1, comprising the steps of:
- lowering the jib (24,124) onto the jib rest (10,110),
- engaging the displacement means (167) to the load attachment assembly (133),



di splacing the |l oad attachnment assenbly (133) to the | oad attachnent
assenbly storage device (10,150). 512. Method of using a crane vessel

at | east aqesfbidsfo0 claims 2 and 11, conprising the sp@RfLAbsw0000s
pul i ng up%f(ﬁ /Plggve bl ock and fixatimg-it with respect to the nain

hoi st upper block, |oweri ng the jib onto the jib rest, engaging the
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devi ce. 13. Met fy rane vessel according to claim1l or
12, further co%g%ggl ﬁgg%ﬂ%ﬁﬁggt eps of:. lowering the jib onto the jib

rest, displacing the | oad attachnent assenbl y fromthe | oad
at t achirent2.as siathby obtsiipg erade vésse! dt teashaccsitimvte chlios R andg s, enobiprisigg the
the | oad g % aghment assenbly to the sheave bl ock, 20- disengaging the

di spl acenent neans fromthe | oad attachnent assenbl 3{
-pulling up the sheave block and fixating it with respect to the main hoist upper block,

- loweting the jib onto the jib rest,
- engaging the displacement means {o the load attachment assembly,
10 - disassembling the load attachment assembly from the sheave block,
-~ displacing the load attachment assembly to the load attachment assembly storage
device.

13.  Method of using a crane vessel according to claim 11 or 12, further comprising the
15  steps of:,
- lowering the jib onto the jib rest,
- displacing the load attachment assembly from the load attachment assembiy storage
device to the sheave block,
- assembling the load attachment assembly to the sheave block,
20 - disengaging the displacement means from the load attachment assembly.



