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Apparatus for Handling Mdul es at Sea This invention
relates to depl oynent or recovery of objects at sea

w@ sucio6®s1 nodul es) and in particular to ski ddi PGI/IB2006/004029

pal |l ets used during said depl oynent or recovery of

obj ects. Vessels, such as the Far Saga, which can be

used for subsea installation and nodul e handli ng

operations, are goavRi for AUl odlileh a@eSgxoonpool and

nodul e handl i ng system tower ( tower). These are

used to recover/install subsea nodul es (chokes,

control pods, subsea punps, gas conpressor or any

ot her assenbly which functions as a unit but can be

’Bh‘i’é, i‘ﬁ%’nﬁ’éﬂntx@la&ts fﬂ@ﬂeﬁl%ﬁ&lt foP Fecb ey @B SbRbLs ahseaf(stithitab @ftidules) and
omto subsea tenplates. A subsea tenplate is

me ps@nulaatd skidding palistsfusedrduting saididenloymens ot respvarnef objects.

nodul es. The nodul e or object to be depl oyed wl |

commonly be positioned under the MHS tower (and above

Vé&ﬁ‘elmeﬁ’ 29 |tﬁe BYr BagKhvafidH6anPB¢ hisdd R stildes Ghdtdlatidh lafid module
i s normal on nodul e depl oyment operations for the

Iundilmgommhonss anemwmn@}ﬂ}’ eghipped Fdth & ateaperibuel modwe handling

vessel and seaf.astened to, t.he, ski ddj

SHRPRGP R OHHS ORFAATAGe T Peaipirer Py BElArp e oF i ghokes,

c'oﬁﬁ&l%dd@t §uBBeaYulnfhs, JRVofipReiseibria@9 lothes adsembBakkivh Aghctions as a
he nmodule to the tenplate and, in operation, runs on

u@w bigwanebe geinedbtithnetheth anijee Saseincregsing dhe éimwlan)e from/to subsea

PSSP B2 Y5385 R0lRL S MR of v

6B ahi pbdfe dvbjsBReIbe dbfloyddpRilt admmaﬁlyrﬁeqwsmnwﬁnder the
only be installed in a set position and orientation on

MHE towan(aad eboverthbmenspasdnby? sidéding palletiva skiddingdeids i on
of the nodule (or the running tool), set during the
nobi | i sation of the vessel, no |onger coincides with

It Renopmal &1 ﬁﬁdul‘é%ﬁl@hn@ﬁaﬂiewloh@m} B molglel aﬁatltalrhraﬁng)mol to be
site. This situation often | eads to postponenent of

logredopbeand the vesspli whWe@tt qusy, anshesiafastoned & therpkidding pallet on the

t abl The t qpl f
Sl REre8s pA7 BR3P Y HRALARS, A, A0 R B[ 8168 Eorryine
the hﬂﬂuﬂzet@ thé tdmpldre ahd,nalo bmbﬁgl tufé b guidewirté cohnectidgthe vessel
tenpl ate, when the vesseF lies with its bow agai nst
tpitlee tweldier . Wien there is too | arge an of fset between
t he nodul e install ati on heading and the

During deployment the vessel's bow should always be orientated against the weather.
Furthermore, the orientation of the module is important as modules can only be

installed in a set position and orientation on the template. Problems can arise when the

~‘onentahon of the module (or the running tool), set during the mobilisation of the vessel,

no longer commdes w1th the preferred vessel heading when on the installation site. This
situation often leads to postponement of the operation until weather conditions are more
suitable. The module and running tool should therefore be placed on the pallet with an
orientation which coincides with the final installation position on the template, when

the vessel lies with its bow against the weather.
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weat her direction, the guidewires will start to tw st,
meki ng it harder/inpossible to run the running

W@ ow7oemo8ul e on the guidewires. Usually a 45 degr/e006/004029
of fset fromthe nodul e installation heading can be
dealt with if the water dept@ is sufficiently deep
(approx 200m plus). However the current and the size

Whert BRré2dwW 1 sl a8 FFRECBEe ke Blodalehyllaion hguatg and the
on the ability to install wth offset. Therefore, the

vetathies disectivh, theaguidsydiesiviH/start tortwasti wakinadt hasdrr(igpessihle to run

ave on .t I.l et .needs t.0 be based the
oo SRR B Bt b B o BB MR e modute
1AM 112080 tHeBdih b MR Rt PR Ryl B theSwdte0BeiRds kefficithtlg de§ie (approx
Installation site. Also weather forecasting i s never
206mailis). Howiewdsithe currenhangd the siverof thrmodide (lrag fasegsy wilbalso have

have f...changi the sition of the running
Wd@?ﬁ&gﬁﬁ%&zllﬁﬁ%’&‘%ﬁﬁ%ﬂ Oggﬁaect) on the skidding
pallet in a safe and sinple manner while at sea. It
woul d al so be desirable that any sol ution does

not
Thetpforestherigcisiogriffwhat posiderderientatian thh snadatessiall daye g the pallet

or .apparatus. In a first aspect. qf the i ng i

Rt SRR Bt oy PispbEoncHR8” e Bl O, o YEN By DS hanges
MNEBS Ghe tiBR BetRadd SlobBRAMNIT SidEashifiy BROfsiallgtdTEARS Alfo weather
nounti ng neans, for the nmounting of an object thereon,

faredastinglienever tnidlyactizghde.i on neans attached to one of
said frame nmenbers, wherein in use, said supporting
means interfaces with the skid rails and said

RKoURL {HRFEFOR HRSARIrEb186S Hakedb Wyl chansisg teepd¥itiont ¢fPe running
means to rotate in relation to said supporting nmeans
tapldmediile (ekiny pthbt ebjecthin thgpkifdipstrsllpiomag safe fpad simple fmanner

Waleaedte PP AR RSl Mo R RREnIRE any significant
dhaAsksg tehaksel Bedi@sér dpparatke ci rcunst ances and weat her

conditions while the pallet is sinply repositioned to
coincide with the subsea tenplate as required. At

i e P ot o, AR cRBR ek B rFAGEa BN e BYE iRt ora

wedsd] s'ahiﬂ?all'et SornpridiBy & spportdy Meids, b heouiting afetns) fafthe heunting
ski d rails. Inone enbodinent there is four abutnents,,
ofran phieetrhergpei 31d; 3 least @ae [Icmatipremegns affgched to one of said frame

members, wherein in use, said supporting means interfaces with the skid rails and said
actuation means are actuatable to cause the mounting means to rotate in relation to said

supporting means and said skid rails.

This ability to rotate the pallet with an object such as a running tool and module
mounted thereon means that the vessel can take on the heading that is best for the
circumstances and weather conditions while the pallet is simply repositioned to

coincide with the subsea template as required.

At least part of the supporting means on either side may, in use, abut the inside edge of

one of the skid rails such that its is moveable only in the direction of the skid rails. In
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supporting nmeans. Said nounting neans nmay be rotatably
mount ed on said guiding frane such that said nounting

wWOore@nse4osl r ot at abl e around its centre. Said noREI/IB2G06/004029

means may be connected to said supporting neans by a
pi vot nmounting | ocated central ly to both franes. Said
pal | et may have the sane di nensions and interfaces as

ook aRdaathnalti Heien’ fal laBlitthenBRiotle dftthatvicinityredreacimaymer of the
conprise a hydraulic cylinder. Said hydraulic cylinder
sopporbeg meamst ed at a first end to one of said

supporting neans or via nounting neans at appoi nt on

the cylinder body, with a second end of said hydraulic

Y4 hRAain@Rlctnd R1ad Ve rBGRILIS incuhiRd Anheaid fuiding f@nbeuch that said
such that” when said ramis extended, one of said frane

meurtiap sneans it wéatable aruad jits sentee. Sail BPPRINE mgNg may be connected
hydraul i c.cylinder nmay be attach ' '
L R

provi ded with abutnents evenly spaced around it, for

the second end of said hydraulic cylinder to act .
Suidpaitet magdiave tissame dimensignsaodprtpidecen posiradapt siEddiag pallets.
Sai d bl ocks may each be provided with a recess. Said
hydraulic cylinder may have a head for | ocation in

$ak 4R GS nRind BEFTE8PriseRhYdRERE cyiideh Bagd Bydraulid éylinder may
edge, to prevent 1t |ocati r]g in and/or abuttjng the
edmeunted abyp faisuentbi enepseid sipreTiieg Meanedl VIRHBOFRNG means at

allet structure be canpri.s i i -
Gl e e oY, FOTRRSGH AE BFs et
ﬁg&iﬁshﬁlemtﬂaﬁg: BABSE suSRititht StheA 8hillira® isreaesdednyne of said frame
conprise a guiding frame having a wwdth simlar to thg )
mienibbrs yetates mreltion tedhelether §ais hyrirauie cyligsies Ry be gftpched to said

In this case sai.d noynt.i. .
e ohERE A TR RS A T B AR v
eAGlY GRESERroRhd SQIBr Biéi il éidOPsdid dyérantiy chiindeheehct against.

or rol'ler nmeans for running along a substantially . .
Baidebitarentsmakcamnprise lopks 98 halgs faikblgrksippyicashbegrovided with a

strucgur to..al |l ow t he ' : r&: :

Fosest, v oy TEnEl G et Sbr RbbSl I @id Rotes or rocesses.
E8i0 1Ad thah dvauh incliayd bgeto pRyerlishchting incatled abutting the edge
I nside surface of said pallet structure. Said

by ahyabhimeents wherndbeinggsfragiedpi vot abl y

The main pallet structure may be comprised in either the supporting means or the
mounting means. If comprised in the mounting means, said supporting means may
comprise a guiding frame having a width similar to the width between the inside edges
of the two skid rails. In this case said mounting means may be arranged to sit on the
skid rails, when in use. Extending from each corner of said guiding frame there may be
wheel or roller means for running along a substantially circular track on an inside
surface of said pallet structure, to allow the main pallet structure to rotate in relation to
the guiding frame. The abutments for said hydraulic cylinder may also be located on an
inside surface of said pallet structure. Said hydraulic cylinder may be pivotably
mounted to said pallet structure and provided with a guiding means to guide its second

end against said abutments. Said guiding means may be a secondary cylinder. In one
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nmounted to said pallet structure and provided with a
gui ding neans to guide its second end against said
wa@bwrerss. Sai d gui di ng neans may be a secondBC/IB2006/004029
cylinder, hi oneenbodi nent, EMD mai n hydraulic
cylinders are provided, each™attached to opposite
corners of said supporting neans, each having a
choaimeknt Vivey hiaivd @y draufic tdytindes rare ptdvideds teaalc tittaghed do opposite
conprised in the supporting neans, then said
cotnsprctfisRidFuRRRIHES Mepn eagh Raymgasecendary cdehe ski d
rails, when in use. The nounting neans nmay then
conprise a substantially flat panel. Said abutnents
TEHe hginlpaled steictife iheomimthed $n e whperting npane)| then said supporting
arranged at regular intervals _in a substantial

rotane 12arbecsTRNEGHLIoatit o heSkIGTas QWBE Mgy [ mokNiag mggns may
1t hed t ' ' [

B SRst & SOstrDuRy i Behef P8R o Fha belldolttl on the

Ebdidey of awldi padl) iandBgedt at hegutel thtaubist mnti siblstantially circular

the circul ar path made by said abutnents,. and to.
@nﬁa@eﬁms%nbgwawq pylindermay beraiached torsaid spppoRwe means such

chieved by attachi [ - Vi ' id hvdrauli
i SlEEs M B 8% %, B fPSing 1R ofREGld Bsaid hydrauti
AMiH A8 thet ie1d Shisetantidllg@al the teirthler pattl ensdedsy sdid ahetments, and to
nounti ng neans due to the action of g}giavi t
ac

S ! on g‘he .
dnigageydisengagst withisaidcapuiments. Thinmay bgackiev Byatiastiig fhy eylinder

li nder. . ' i . _
fibe A e R Pnd b BT iR GRAT TR AiFbe B0 aise up
&Bhﬁﬁh@ﬁﬁ&&%bﬂ& bt eGhouitting iAWY BigsStohb actiomeofigsavafy dnitbe first end

invention will now be described, by way of examp|.e
ohiyd cxipdri oot of Gaid et FyHRGET TaRsRes Mo Belingg edee such

i.ch. Fi . ' j n deck of a
akE pesdioP et BRI AR MR g el 1 10 Sovs
the Modul e Handl i ng System Tower of the vessel of
Figure la; Figures 2a to 2d show a pallet according to
BR{EF DE OB THEDPRAWINGSon from above, in
cross section, fromone side, and in perspective view
respectively; Figures 3a to 3d show, in cross section,
EfBodiglehgt ofotheAngeritim *ill Adwi e desciibeds ot wgp dfafxample only, by
rotation; Figures 4a and 4b show.a pallet according to
referercs iel therAGeRIMPAIInESIray gs; 1 %Fon from bel ow and
from one side;

Figure 1a shows a portion of the main deck of a vessel suitable for handling modules;

Figure 1b shows the Module Handling System Tower of the vessel of Figure 1a;

Figures 2a to 2d show a pallet according to a first embodiment of the invention from

above, in cross section, from one side, and in perspective view respectively;

Figures 3a to 3d show, in cross section, the pallet of Figures 2a-2d in various stages of

rotation;
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Figures 5a -5c show, in cross section, perspective
view and a detail, the pallet of Figures 4a and 4b

wheiongesost at ed; and Figures 6a to 6d show di f f BCEIE2006/004029

views of an alternative form of actuati ng neans for
turning the pallet. DETAI LED3DESCRI PTION OF THE
EMBODI MENTS Figures | a and Ib in conjunction show a

FISRES 84 aRd ﬁﬁ%ﬁ@ﬁeﬁfwalﬁft a@cd&ﬁﬁ%ecb LHbRP 8RbYENR of the m)ventlon

noonpool 130, nodu ling systemtower (MHS tower
fivtdbelnd aniifiony and $dg 10, 115 Figure | a shows a portion
of the main deck fromwhich can be clearly seen skid
rails main track 110, | eading to the noonpool 130 area

R8s 55 N8c LAYR! in TRRE Qedtid, tﬁé%p@étﬂ%rvé\%t élcpfa cﬁs'fahlj the pallet of
rails, side tracks 115, perpendicular with

F&@W@M@W&mmmtomr in detail. Its Iegs 125
are positioned at sites 120 (Fig. la) on the vessel
deck The tower is equipped with guide wire w nches

es b4 td'8H 'Eﬁbwocﬁﬁér%ht iSvs INBNafk LM SDEh dfsacﬁa%g means for

t e tenplate, the pallet, wth nodule/ running too
turpingkhelpatbt.al ong t he ski d rails 110 into the VHS
tower, over the noonpool. The IHS tower is then used
tolift the nodule and allow the enpty pallet to be

MMDMSERWTMYOFM @Mﬂ@@ﬁ%@ﬁftgh can then be

opened. The running tool wth the ule is then
| ower ed on gui dewires down to the tenplate. Fi gures 2a

to 2d, sh t.he et 200 from agbove, |nc
Py At i hcoRang S, s i) ananiecidht 8F § ¥ seel equipped with
al &%&%&m vishy mddmee ﬁ&ﬁhlﬁ@ss?ys{eﬁﬁ tRadr! @hHa%vde%) ib@%dogkld rails

the skid rails 110. The pallet 200 consists ‘of
1§04l 45 nlf,}gﬁnea}msl@m a portian rmf pld mein dercarfeorﬁ 3Nzhlaln dan h@ clearly seen

h d 240,
SRR sk 0y <o R 47 b RRRRLTD 88 ShRang tpryGhere ar
Wb BRr isSts BF @MldeEﬂ’s Widehraek®1 131 eRRAdiRRAr (NihSth&eCFRire 1b shows
Fig. 2c) in each cor ner . Spaced around the inside main

thier MAES RR@r & detail. rit,mlbw 12§ angrriosibionedatadtes 1207 (FiExta) reati the vessel
out from each co f ui_di frame are wheel s
dﬁéﬁﬁgg%w%{r‘%ﬁ%pq ﬁ%h g% %%gl%@ conpl enent ary
track 290. The qgui d| ng frame 220 is approximately as

w de as the gap between the skid rails 110.
In normal operations, when the vessel is above the template, the pallet, with module/

running tool, is skidded along the skid rails 110 into the MHS tower, over the
moonpool. The MHS tower is then used to lift the module and allow the empty pallet to
be skidded out the tower. The moonpool hatch can then be opened. The running tool

with the module is then lowered on guidewires down to the template.

Figures 2a to 2d show the pallet 200 from above, in cross section, from one side, and in
perspective view respectively. In each case the pallet 200 is shown on the skid rails 110.
The pallet 200 consists of a guiding frame 220, a main pallet frame 230 and two main
hydraulic cylinders 240, each with associated secondary guiding secondary cylinder
260. The guiding frame is provided with protrusions 250 (visible on Fig, 2c) in each

comner. Spaced around the inside main frame 230 are a number of gripper blocks 270.
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The protrusions 250 are essentially a large bolt
t hrough each corner of the guiding frane 220 and a

woer®neesogand nut) underneath the rail flange. BXEIBR2006/004029

the protrusions the guiding frame 220 can only nove

along the rails 110 and canné change its orientation.

The main pallet frame 230 sits on the skid rails 110

E&f@ldﬁfgnmheﬁoiﬁ legele Qoxﬁélo@@thte heiing Hralr® AL %@9@ Ctsboaﬁdlsround the
iding frane 220 by the | ocation of wheel's 280 I nt

lnwﬁﬁngadﬁéIQ@ﬁmﬂmnhﬁmhaumkﬁQQ can be rotated relatlve

to each other, the wheels 280 turning in the tracks

290. In effect this nmeans that the main pallet frane

Tﬁlﬁ %ut il Eﬁm%%@ﬁ@%ﬂr@hﬁia’té{f ad Qflcieh% 4uig6h B&wfeéﬂfﬁae s:l’(?cpralls 110.

rails 110, "as the quiding frame cannot
Tharmetusions 230 tataeeqscrdtaﬂlusu bange 2611) thifugh @ael abﬂnepaf It guiding
naI nt erfaces as

G AR A BT GO aFD Ao B G HEHERETOP B dutngims the
ghiih Rhmd03e cﬁpgn mdRHEshefe HHR 8 a‘ﬂ@cﬁl%cﬁ%ﬁﬁ?%e ifd drfdftation.

sane way as the standard skidding pallets by the use
Toe nriupallqt Pagie-230Ishts bn |ﬂtes§k.1d iﬂnlerléO andcanime skadded along them. It is

SR o I 4 558 22 et Behepts il e s 290 such

ﬂbd@ @Yeyediﬂ)beﬁbté%dal@iaﬁvél{ot @a‘éﬂ %@he} %9 meas QSO ‘ﬁﬁ{lﬁx%rlﬁ 11 tracks 290.

e guiding frame. The other each
Ilh yﬁcca this cnceys thatithe neA® plidt éranwda30| @nﬂao rrctet«bdtrdatam@ghe guiding

Wi th f .the per Iock due to the actio

e, 72D GG 20S) 110aae She GeH dieh oTHRF FaRgRd BIRBed e fo the
pFothisbg 80240 can then be activated to push agai nst

the gri pper blocks 270 causing the main pallet frane

230 to rotate. Fi gures 3a to 3d show cutaway draw ngs
the .rotated. To

I oper at e
1 BT Bl 500 s Tt xR ipRfoRs G GE oR standrd
sh&dﬁ@%ﬁ@ﬂseﬂ i$ GesigiRd Fatl 4 8dsigdPidad BF 2088 arﬂi"is‘}hoved on the skidding
connectors. In figure 3a the main hydraulic cylinders

boargs iy the sawh vaiga deeostanglarhskidding paligie by Bleowsk of POR’s (Push-Pull
UZ ,[O)a Fi gure 3b shows the main hydraulic cylinders

Aer t hey have been extended to their full stroke.

The result of this is that the main pallet frame 230

is rotated relative to the fixed guiding frame 220.

Thetie aadwof mpinshydesudic oylindate 240 dor miating thaengalfallet fe@e, each

w1t% on% %d ?m HARRAES lhe cyl%l T gézdydeen% plvotabe a&&cﬂ% to opposing corners

of the guiding frame. The other end of each main hydraulic cylinder 240 (the rod) is
forced to engage with one of the gripper blocks 270 due to the action of the guiding
cylinders 260. The main hydraulic cylinders 240 can then be activated to push against
the gripper blocks 270 causing the main pallet frame 230 to rotate.

Figures 3a to 3d show cutaway drawings of the pallet 200 as it is being rotated. To
operate the pallet 200, a hydraulic supply with a valve pack is connected to the pallet
200 through quick connectors. In figure 3a the main hydraulic cylinders 240 are each
engaged against a gripper block 270a, 270a’. Figure 3b shows the main hydraulic
cylinders after they have been extended to their full stroke. The result of this is that the
main pallet frame 230 is rotated relative to the fixed guiding frame 220. For each full-
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hydraul i c cylinder 240 can then be controlled to
retract and engage again with the next gripper bl ock

WQI®b/o6®F0b' as shown in figure 3c and, shoul dP¢TIIR20€7004029

rotati on be required, be extended again, against these

gri pper blocks 270b, 270b'. Figure 3d shows the pallet

200 after such a further extenslon These steps can be
stSIRENiRMerTHOPRY, the PIfet 260 NEGEISGFS !
totallare negggd fo?ga full 180- déénee rg%%?ygg&am Bach main
hpdrgalicceylinden?dD din bhhobhe aorpailledtto tdtraptratnbbgaga a@mm&th the next

TS DT R 48, SO Bl 6 L bR oo
réq@lré‘d afel éﬁ(téﬁ&@&'tagﬂn éykafrﬁi fhedd & )Pb%f‘hfo@i(sdr g’m’fpbﬁg’sﬁgﬁre  3d shows

let top 420 draul i c cyl'i nder 071s
thecpalslau 200p%ﬁdr stk a ﬁn‘ehev pxtempom (Thage A&, caAtbetrbpba&ﬂ(hs @fany times
the ¢ dis head 44 h abuts ai nst
a3 REE d%&ﬁ‘ BB%}GSM@&%%greméeqo @r%@ 1%%6@@ Ft“tlhe
pal l et frame makes up the support structure. S

this structure which sits on the rails, and has

Figugsrdasindrid ghowt a phldntn@roml treldvaend oné kide pésptadstu&:ily) 90 215&)rd1ng
of F to.the rail in_the sa

e, AU Dbl o bty nals rame 43 A eioryably maseted to this
Vﬁ%ﬁdralvﬁl{'& 45! PRk t(% %% auli%r c{ﬁﬂg&% 'a{tEChed to said pallet

un erS|de|naC|rcu ar gurati on as
freng Wiz sn@ating d56b Ag hhxwemdw ef phad tdindéf mﬂnsbae lhemi) 4410 twhich abuts

e DT N——
s@b@ﬁ'sﬁ%@tuﬁé‘ﬁ@‘i’d t”fﬁ@%truc-ﬁhr@ vﬂﬁbﬁ”sit@ 8n 480 r4ls S ?ﬂ\@hﬁyﬁrotmsmns (not

cylinder to pivot in directions, one a

shoava) siadider ¢ therwob‘wlollﬁdélo afddigure 2¢ ctb lhoWd it Ittetlmrald: ifl the same way
di rectj on |s f or

at.t er bl ock

otore T bl LA S8l et ol ettt blecky fogpgransed
o®ltoekEersiddm J@%ﬁlaﬂ@@n@éurﬁthﬁ R%Hs@H! 1 ¢ cylinder acts

agai nst the gripper block 460, the gripper block

havi ng a recess to match the head 440 shape, under the

‘ﬁm;\” f avtb? i’?@%/ %&Sﬁ gg%%:*% 50§Sc[.fet@g Jhydraulic

c ﬂh&errm&@t rma piRiple & RS@ ﬂhe metr% 18" Gim -
}Hél I nder and V\,hehpthe cyli nde? 430 |rs ret rQlacl%aggto s ePevions
om

diment) Chgemghnting 466 alloyisi thd eaylinderdtod pivosiide? alirettivms, one
0 t h th d. The
L T .

bl6€KR! THE other direction is for tilting the cylinder to allow it to engage the gripper
blocks. The head 440 of the hydraulic cylinder acts against the gripper block 460, the

gripper block having a recess to match the head 440 shape, under the influence of
gravity as the cylinder housing is heavier than the piston/rod with head. This is becanse
the mounting 450 is close to the rod end of the cylinder and when the cylinder 430 is
retracted, there is little weight on the cylinder head 440 side of the mounting 450, and
more weight on the other end. The cylinder will therefore tilt until the head is in contact
with pallet top 420. Also, when the cylinder is extended, while more weight is
transferred to the head side of the attachment and the cylinder head 440 also gets a
longer moment around the attachment, the volume in the cylinder is filled by hydraulic

oil, ensuring that the centre of gravity remains on the same side of the mounting 450.
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with pallet top 420. Also, when the cylinder is
extended, while nore weight is transferred to the head

w@r@e/oaHost he attachment and the cylinder head BADIB0&@004029

gets a | onger nonent around the attachnent, the vol une
inthe cylinder is filled by8hydraulic oil, ensuring

that the centre of gravity remains on the sane side of

the nounting 450. This causes the pallet top to rotate
around its axis approxi mtely 30 degrees as shown. The
Thyd danstsrthe poiletaocp camrotitharoune its ekisaplpaskimitedy P@aebrbass shown.

n i PC in g back edge such that it does not engage
The "th‘-‘é $30,¢0d GAP Sher b¢ Bragied, Th Beadehasz iwglingdhpack ¢dge such

| it . A t
R L 8 v R ol 3 iR e

itTWhenp fudlyesstractad, hiecanethemibe exéided taghingts thi€ aesSaipper block as
FiLgure. 5¢c shows a close up of the cylinder nounting
bﬂ%’ge-frg‘is RrAcess exvbriTereaied ag eftegins mecaspasycyl i nder 430
being retained in a bracket 470, which is pivotably
mount ed i nside said nounting 430. This allows the
Fegiré felghowtsaa dlesemmy efithk @yhvder fduhily A%® forabis RRMDHRAEL Mt shows
t}g;:pl'ai ned. Fjgure 6a .to _6d show a nunber of views of

ViR A Qe rsieinedtin ahraskie 4R Whichtispivorgly meuned inside said
; I3 ' (W i O wth .
w0 T QL B Bt sl A R0t Moty

ekplriged.y simlar to the hydraulic cylinder 430 of

Figure 4, and can be nounted to the pallet in the sane
way. Al so provided a nunber of holes 640 in the

PG, ot USROS 438 35 R Bl B i
thexpatiatitep 420. ietamprises hechydendic G0nddr 00 Wih tchknddged 610 and a

kBl SR el SRR e o 4,
o2 St NP e 3N B e P 08 b

thehmdéndide of theapailet tupl far thedefid G20 @t Tocate &8 Whéhloched in a hole 640
ri gper, bl ocks., The he 620 has an_jinclined edge 650,
t}%oroar@e?ﬂno‘?‘? eﬁS’&‘?ﬁq i‘ﬁgggfﬁreaﬁlﬁﬂ gadabyift EPwEng e edigeoiothe hole,
ARheNak $a11 ! be Y i
cABE L B0, OO RAIN T S 0%l b2 R B o e
palbeh tapl 426 dyéntera/stsp@da, dsshowh dereatheatripthekiagashed 2o the pallet top

4#}}3 Z{h@e‘i{?ggl §aid qlo?@sgsﬁo?l?d ifgrg'i gecir%ggas c%;ﬁégrgtigr? iag vs%?hl I’cheet gripper
blocks. The head 620 has an inclined edge 650, to prevent it locating in and/or abutting
the edge of any holes 640 when being retracted, and is instead deflected out of the hole.
A similar actuation system can also be envisaged for the pallet of Figure 2, having holes

along the inside edge of the main pallet frame 230.

The above example is for illustration only and further embodiments and variations can
be envisaged without departing from the spirit and scope of the invention. For example
there may be different means utilised to turn the main pallet frame, other than hydraulic
cylinders. Any number of hydraulic cylinders may be used, as may any number of

gripper blocks/ holes.
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The above exanple is for illustration only and further

enbodi nents and vari ations can be envi saged w t hout
waelepantiosy fromthe spirit and scope of the i NRENTB206%/004029

For exanple there may be different neans utilised to

turn the main pallet frame, &her than hydraulic

cylinders. Any nunber of hydraulic cylinders may be

cIsgRlgs as may any nunber of gripper bl ocks/

hol es. CLAIMS 1. A pallet for use on the skid rails of

a vessel, said paIIet conprising a supporting neans, a

tand 4 PRIALEE B andbs tAf FR Shaatrisc il Etmppeing s subporting

nééingl §%Rﬂﬂﬁhg HEeaRBaf? A6 nTRUMRhE N HEBHRet MRRLE Q?(d gt least one
use, said supporting means intérfaces with the ski

ap@uatl@n mdnSSai ladheactoLcmei afisaidesapporting neahs at mbhetingmeasswherein

nting.means t.o rotate i ion to.said .
i 55, G PRt Seanisrte o ek a5 ind i feftioggneans are
aéhudiaBRGol dAusd e ThduntiABBlAs 3 rdt8R@Sh rB@tibn 95 s4il Supporting means
supporting means on efther side, in use, abuts the
andsaidekiddeds. of one of the skid rails such that its is
noveabl e only in the direction of the skid rails. 3. A
pallet as clained in claim2 wherein there are four
zabut 03??51%‘: a9 BRirhé&d frhﬁaﬁ‘ﬁ ¢ '%Hei'éin af leﬁﬁﬁﬁm‘:&r tﬁ@ Elrlﬁorﬁr{gemeans on

supporting means. 4. A pallet as clained
eﬁh@@@tﬁ irguss) ahiuts thia emsmilene@a ioflonafthe |slgldrreﬂmsuch ghat its is moveable

t.at i d supporting neans such that
°§ 18@%%% cﬁﬁﬁoﬁﬁlﬁﬁgﬁ@ﬁ?ot atable around its centre. 5.
A pallet as claimed in any precedi ng clai mwherein
said pallet has the sane dinensions and interfaces as
3st andapallg kisodaimgdpal ¢laitrs 2 herginpthbteetre fourc hiaitmentsj one in the
vi:cllm ot5e v\dgere n I d_mount i ntfgd&rreans Is connected to
sal F?rpﬁrgo SHPPEYE PBTPSt nounting | ocat ed
centrally to both the supporting neans and nounting
means. 7. A pallet as clained in any preceding claim
dnwher & pallet asradaimedtinanyprecdding claim wherein said mounting means is

rotatably mounted on said supporting means such that said mounting means is rotatable

around its centre.

5. A pallet as claimed in any preceding claim wherein said pallet has the same

dimensions and interfaces as standard skidding pallets.

6. A pallet as claimed in claim 5 wherein said mounting means is connected to
said supporting means by a pivot mounting located centrally to both the supporting

means and mounting means.

7. A pallet as claimed in any preceding claim wherein its main structure is

comprised in the mounting means.



10

15

20

25

30

conprised in the nmounting nmeans. 8. A pallet as clained
in claim7 wherein said supporting neans conprises a
wa@eiodioesyst r ane having a wwdth simlar to the wdt/B2006/004029
bet ween the inside edges of the two skid rails. 9. A
pallet as clained in cl ai m 8l&werein said nmount i ng
nmeans is arranged to sit on the skid rails, when in
guse. Al@alldh Radlhipdedafn Elaph MEHerkif |lsaidm p@ftin% fnedrsNImprises a
cpnpr|5|ng wheel or roller means extending from each
gudlingefraro¢ havingl aguiddh siguilpr imthefvadtly batweengthglinside edges of the two
Slgslék%s.ﬁantially circular track on an inside surface of
i ain structure, to allow the main structure to
rotate in relation to the guiding frane. 11. A pallet
as clainmed in any clains 7 to 10 wherein said
9act udt pradlet pealinedimelpise § wheérgidraaigd inountjng mdans. is Branged to sit
llet.as clainmed in claim1ll wherein said hydraulic
°§$#§§%%F§$§WW%UHP§% at a first end to one of said main
structure or said guiding frame at a point on the
cylinder body, with a second end of said hydraulic
18y i Adpallehiss slaimeddn clami ot St faghert ¢ramprising whdelnaxi noller means

<Pl ke BBt el R B B o sy
clrbhigd RetkfonadiBingiab 8h®sce! 0T shill BhinQfrubird, RS alBdWh &e mlii'ﬁ- striicture to

pallet as clained in claim 12 wherein said hydraulic

refgleiin gdationgo she giding ftamesai d guiding frane at a first
end while said main structure is provided with

abut nents evenly spaced around it, for the second end

10f sai gattdidlaified hi fCElals Cto aPawhslin 44id Adtuation means
pallet as clained in claim213 wherein said abutnents

cemprises@ddupubie cldindensi de surface of said main
structure. 15. A pallet as clainmed in claim 14 wherein
said hydraulic cylinder is pivotably nounted to said

19Ri N ASpdllet haslginasacin AN et hedetrhsadd BytireilROcyRaBSis nfounted at a
guide 1ts second end against said abutnents.16. A _
figs|endtto gue ef saidraepin stredtaterarissid eridiag frasmd o aypoial ergythe cylinder

bggﬁ%ﬂ{ 3 s&bond &R g%é‘ld %hliaﬂﬂce rcylinder able to act against the other of said

main structure or said guiding frame such that when said ram is extended, one of said

main structure or said guiding frame rotates in relation to the other.

13. A pallet as claimed in claim 12 wherein said hydraulic cylinder is attached to
said guiding frame at a first end while said main structure is provided with abutments

evenly spaced around it, for the second end of said hydraulic cylinder to act against.

14. A pallet as claimed in claim 13 wherein said abutments are located on an inside

surface of said main structure.

15. A pallet as claimed in claim 14 wherein said hydraulic cylinder is pivotably
mounted to said main structure and provided with a guiding means to guide its second

end against said abutments.
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17. A pallet as clainmed in claim16 wherein two nmain
hydraulic cylinders are provided, each attached to

W@pPossdoel cor ners of said supporting neans, eadI/IB20061H4029

a secondary cylinder as guiding neans. 18. A pallet as

claimed in any of clainms 1 t&l6 wherein the main

pall et structure is conprised in the supporting neans.

189. A pahdt i InN&Hinh N SCH AL & | Ne¥

O Py P e 20 el P RIS nphe' s sccondary

¢ rin use. 20. A pallet as clained in claim18 or 19

wherein the nounting neans conprises a substantially

flat panel. 21. A pallet as clained in any clains 18

170 2&\[&@% snciam i ‘,ffre@a IS ic cyli
hydraulic g%/l flﬁg%érdi ﬁg%%k g@al et lgstg@rg)%irrrlegﬁr%ulé g?ll%ldfrs are

piovideds edah aftachiechtodopndsite coprlerndf said Supmuting cheahs, @ach having a

fi rgt enﬁq&o one of said main structure or said panel

sePndary Gy den s gHANgMSaA¥er body, with a second end of

said hydraulic cylinder able to act against the other

of said main structure or said panel such that when

18ai d Ar pallet 8s drineddedny of elais daod mbereirs theugiit pallél structure is
said panel rotates in relation to the other. 23. A

C?)rﬁﬂ?ﬁlseeﬁ 15§1eaugp B M728¥-ai m 22 wherein said hydraulic
cylinder is attached to said main structure at a first

end while said panel is provided with abutnents for

19he deprdiatiaseriadimsfl is alaiin HBdvlamtin caidysuppatting treadcis arranged to sit

o aei ﬁi‘i)' .124. A.Igal |l et as clainmed in claim23 wherein

3 FHFHEG PEE-| ocated on the underside of said

panel, arranged at regular intervals in a

substantially circular configuration.25. A pallet as

2@ ai Aeppliehasctlaiimeddn cldimr § or Eaivtiereindthe mlduating hieanketorprises a
tia d,t o _said supporting nmeans such that it allows

Sngtagﬁéﬁﬁ‘{ﬂ?tr?a{lao axes, thus allow ng the second end of

said hydraulic cylinder to be held substantially on

the circular path nade by said abutnents, and to

2kngaferdllet e gdgimedi inh agpicthimb uk&en 8. wherein said actuation means

comprises a hydraulic cylinder.

22. A pallet as claimed in claim 21 wherein said hydraulic cylinder is mounted ‘at a
first end to one of said main structure or said panel at a point on the cylinder body, with
a second end of said hydraulic cylinder able to act against the other of said main
structure or said panel such that when said ram is extended, one of said main structure

or said panel rotates in relation to the other.

23. A pallet as claimed in claim 22 wherein said hydraulic cylinder is attached to
said main structure at a first end while said panel is provided with abutments for the

second end of said hydraulic cylinder to act against.

24. A pallet as claimed in claim 23 wherein said abutments are located on the
underside of said panel, arranged at regular intervals in a substantially circular

configuration.
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26. A pallet as clained in claim25 wherein the
cylinder is attached to the nmain structure via a
wowineggl 27. A pallet as clained in clai m26PeiEB20061004029
said second end of said hydraulic cylinder is arranged
to rai se up against the undetkide of the mounting
neans due to the action of gravity on the first end of
said cylinder. 28. A pallet as clained in any of
claims 13 to 17 or 23 to 27 wherein said abutnents
280np#i palleble clesmad in Napal214ewh@tsincﬂatd hpbiailiv cyliader Bsattached to

rein.said bloc rovided wwth a reces .
s{i8 o REARE iPeB SHe tab oI GOt 1 PpFes fos allowing the
sébhil 'éﬁ'& bf sad® hyddaildd éﬂﬁld@lstoode%e‘lﬂeﬁﬂisﬁnﬁh@ SB ﬁ}% dil%ul]az th‘h made

23 to 27 wherein sai'd abutnments conprisé hol es.
bpakitd e.butm;:ntsl aidnoenigagedlisangagowish s80 atereaisn sai d
hydraul i c cylinder further conprises a head for

| ocation in said holes or recesses. 32. A pallet as

26 ai megalidd a8 |cimed in \MBREI D wﬁﬁfeﬂl ﬁﬁaa&lﬁlﬁ%)fs' eﬁ?a%h&f‘ to the main
i nclined edge, to prevent it locating in and

staafureiviega mioenteggge of any abut ments when bei ng
retracted.

27. A pallet as claimed in claim 26 wherein said second end of said hydraulic
cylinder is arranged to raise up against the underside of the mounting means due to the

action of gravity on the first end of said cylinder.

28. A npallet as claimed in any of claims 13 to 17 or 23 to 27 wherein said abutments

comprise blocks

29. A pallet as claimed in claim 28 wherein said blocks are each provided with a

recess for location of the second end of said hydraulic cylinder.

30. A pallet as claimed in claim 13 to 17 or 23 to 27 wherein said abutments

comprise holes.

31. A pallet as claimed in claim 29 or 30 wherein said hydraulic cylinder further

comprises a head for location in said holes or recesses.

32. A pallet as claimed in claim 31 wherein said head comprises an inclined edge,

to prevent it locating in and/or abutting the edge of any abutments when being retracted.



