: noe3e$i $f | (p6TBHSN , Nmmmmmmmm / 38975 *166* PCTI NO99/ 00079 ,
*@0002* 1 " Loading and un lid substance having high Ma¥ 2802
i+
wat er content cy ey *e6166% T . ~, The pre i on
relates to év%?%gasfor unl oadi ng of solid substance hayi ng h?gﬂﬁ\'d g)gg%e o
of water content froma b WW@W said bulk carrier has one or nore
cargo hol ds receiving thelHl " ’ MIunce and the solid substance having
such a high degree of water centemt that a Iéyer of liquid is forned above
at | east areas ofa o
out of the cargdot bei ng
freely rnmoveabl e on ‘the Iayer of liquid in the cargo hoId ~0 The invention
al so, reI ates to a nethod for loading of solid substance having high degree
of watér content into the bulk carrier, in which the cargo holds include a
f1 oat :havi ng- aTﬂmrppesenﬂiavmtmneht&zsftoaamtkloéfﬁnsmlmdmgaaf solidatibstarzsiayingimghd
Lot hoar s ARkl 0F Qald) SofihPRoY i ook ChAuIk BricPHEDMAO ETLESo 1 ©

a float having a at1on use at oadl ng

carriers transpo mzqusng ke soligsubstarcehand the smghumﬁebawna\ﬁmlea highrdegnee

said float bei r&%@?&“a&%@:ﬁﬁtb&@i 1a9@lpmycnﬁa1is fofméd'Sb AR 9 ReaB0Had SYARE E@;d WI th
the solid substance. gL‘cgglssugml n ng%ul ncy easi ng extent, a nee

present to recls‘éli’ﬁﬁ%qcé’rﬁél Fapeed THRGGOW & |ﬂ&ee°%§%h6§d Q%S‘{‘@H P‘FBP

that purpose, haigtispiicedes adloat bbimbdreh; mbidablesethe layeriof 4g6jddnttkelcdrgoMold.
one land area to another by use of barges. One exanple is reclamation of
| and areas Mt eviously being sea areas. This is i.a. true for the new

port near OFhkinweatibmaliapelates &noniethodefornlvatimgi of sold kalpssrice rhao:hglrﬁaglﬁdégree

\e>—< ansi on of ci

bei ng transpor P t%a%ﬁ%i#’tl 5?% fpg%ﬁg%?ﬁé}rﬁl %ﬂg}’ t%a aggﬂﬂgggﬁcgu&i bt ha@mg a
devel opi ng beaphms, ’dnr- maixtuab ol stlidepbstance ddawatesbaing bmmacd fom qzmbmrdlasdyntpot
having such. 3 to increase the productivity for these devel opnent

dda
projects, the t oug‘ht o? exploiting available bulk carriers as
transportatiSOn means has been introduced. The . . present concept does

i ntroduce an eFﬁﬁﬁérltM@xmeunémrdma@oambaumhﬂa apusip ﬁatlcﬁﬁfb@%@bﬂ ma&ﬁgbﬁ&i

subst ance, and in artl ar not usi vel d far
these proj ect s"nigading % g(ﬁ?é;§ és %’?W r}lﬁbé ng F
to-the present comammalcbﬂ;)atabmdimdﬂca‘l@ifoudépjayknmg mshtscbageﬂoldtogéthermﬂhmﬁﬂ e
of this speci fko‘i?ﬂuﬂ&a S provi ded, which is distinguished in that the solid

substance and water ar punped out of the cargo hold at a predeterm ned
volunetric atio and that water is replenished into the cargo hold at a

vol umetric rat g Miftihubdsly wRstAMd eadtény asn&;erlg &%%}ﬂ% E&lél& h& a3k B orvel e

bei ng punped out anr d. Advzrl]t ggvg%sﬁé} gﬁij is supplying a m xture of

water and sol | BPeEEBRVENSE Ohfhe v afPE"pP > 1586 VelwmRs 03 Gubsianse: liks sangs ithe

punp su?:tl on i ﬁar&pbttecbfrynpbmphaftmblt@amhmydisy oﬁbdrgleﬁl\@ﬁﬁémm[ﬂe {sheclamation

vertical direc in_respe in.order to,adjust a

i ts)el f accordi é}tlglg?% rteﬁ%pre‘a{o%%aﬁgelg &3 "ﬁgsg & J%S'Ihg e %W&Hﬂ‘?éf %?léar

i n the di scharigddpan. )ém;nﬂmr example is reclamation of land for expansion of city areas like in
Singapore. Yet an example is desert sand being transported by barges from Sahara to
the Canary Islands for developing beaches or establishing sand beaches on locations

previously not having such.

30 In order to increase the productivity for these development projects, the thought of
exploiting available bulk carriers as transportation means has been introduced. The
present concept does introduce an effective way to load and unload a ship. Especially

" seabed substance, and in particular, though not exclusively, sand is exploited for these:
' projects.
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Further, 'a nethod for |oading as stated in the preanble of this MAY 2002
specification is provided, i s which is distinguished in that durﬂnﬁg

| oadi ng, the water_is purrped out board again fromthe cargo ho unp
on the floatVOR38Pst antial ly the sane volunetric rate as they)gT{M)S’tg;wmB :
arriving inboard, and the water layer is kept deeper than during unloadi ng
in order to |et the solid matters settle and as |ittle as possible of the
solid matters are allowed to pass outboard adain vvlth t he water bel ng
punped out board. zo Still further, a. .float tat n the prea

this specificaAsArdias i -HiFRISEFNt yieaton.g met e for 3§’|‘1‘Bdaﬁ Hetkdin I&tpf?ﬂé%@'e of

the suction of thiBepedifiRatidraisiprevided) widcloR d@dt@g&tsﬁed {f thaptherseHd substarpasd of
the float. As an aF an, be el evat e

| overed in resptler %g E’P‘%@’Ieg Iob‘éf’P&‘?ef?g}glqr}lf’é‘?at ﬂ%\?l Ry eét"& fymgiae gat @Lﬁ“gl tﬁﬁt

colum to as whiaér i résemishédimto thercakgy ledlé uted wolumetricoraes wilichdaisubstangalipe
entire punp station n.can J nclude a notor,
which is in dri Wrﬁ °88H}@83¥8r‘%"a?%Vﬁ‘gﬁﬁ-ﬁgﬁ&aﬁqsﬁ)?‘@ﬂg tor can be

connected to. the punp via a transmission and a support. The punp can per se
be a standard Lra. TR py
station, pipel ;&&ég{aﬁgg%g‘é P@ﬁgﬁlﬁs@% géﬁk{dégggggr?gﬁ]eggﬁ?em g ElegatbuI Kk
carriers. The erqlmmtantratcxafror;eMé@hgﬁ@éO.to the actual dinmension of the
ship. The installation proper does not requi re per manent nodifications or
interventions:in the hull, of the ship one of the _faor-and-aft

si des of the sAhs PR 511%108éﬂﬁ‘éﬁ’tbéddlﬁblﬁcqa@ﬁdluﬁ‘ga@ﬂida@%@%@déﬂlﬂ@ vertical

for-and-aft si Gﬁ'ccf:t%n iﬁrﬂeﬂ%& BPtheThoat, iR oRieMdYad 08 anHRd BB 1ﬁ>%ﬁ7a5co‘rdm to the
PC)y/ N0O99/ 00079 3 E%E?l?cg bg%nects f eat ur, ezhe? d adv a es will

appear from't hBP?‘m“I"bW‘Hd’ d 6% ansfhe paterin &f erred

enbodi ment of the i nvenjtl on, which is given for the purpose of descri ption,
dr awi ngs. wher of viRg AR Fitoa e o UEd 10 eBRPOR: b bt SGRRR R Digea.
which is welsl wlnntﬂexs distinguishediin that Hering loeding, thewadtriis pumped)o@tbohid aghindres
fo sand and we er&*%*‘ﬁ&dwﬁ?93@"‘%%51351%@@hpst%‘%“élff“ﬁmhév&"‘flf%%%%&he
i|lustrate thewatgr@riwngigpoard mylslt 7 Waler dayeplsdept @pem@n@nnaa@m@gdmg in order
operation wher gj Rt iﬂl%oilli(?ﬂittdrél §étt»19 andad Ifle RS PBssT 18 bF tHe 60U knaMekdark ABowed to
1 ustr ates agifth TREPELARAME (el p e BT PR ag: phase of the
illustrates ag ast phase o e

unl oadi ng operation in which the ship is tilted and nearly all the sand is

unl oaded, Fig. §uil|f{u¥{ﬁérr thgt 55?{%&? ng{h%g)?@at%ﬁflé]gf R‘h %}Q@lﬂscg dbﬁjxs O;#E%td@cﬁ]%léﬁ pm

the ship by nean tion
station, Fig. 6disdugnishagsinrthatat deasbihgispetian of thenpump stationican tg hsclavatedjolpunp

station, and Sfb%r&&‘frﬁ%sﬁhc%?ﬁ%"ﬂoa’it&i ﬁ?al@&na@%r%'eﬂﬂr ng:ﬂﬁﬂkﬁ on?ﬁleﬁg Bedted

and unl oad| ng respectjvely, -~ | ustrates schenat i cal oat
acgordl ng to fP@loﬁ’e&?‘eKﬂéésﬁqcbﬁfﬁEg?@t ]ﬁc loaicgn }P‘ﬂl)’§tarsé§t&‘a§b&‘§ﬁﬁglcéﬁlm§/t°t he

f1 oat accorfil n@h%dt? 4 bgnf tﬁatesamefdlﬁm}égeiroamrl%d g:a&yﬁﬂg metehaieq&msph@ttna{ ligal 'y
a cross section u e_cargo hol.d .o si tuati on
Gurt ng. | oad ngPayeandhs Riiiparibh iR teife HROGE Whiclds inivite fowEeihia g
fromthe side pudpaBwtier, thewmotor earclaconeedetitd thy punipl viy aprahemispionahdacr est s
during a | oadi Q%p8pt.eﬁ“ﬁé bl?lplp%fantplép sPhd gst%&arrél ftlud or sand pump.

30 The entire float, the accompanying pump station, pipelines and hoses are an easy task to
assemble on existing bulk carriers. The equipment can be designed to the actual
dimension of the ship. The installation proper does not require permanent modifications
or interventions:in the hull of the ship. Normally one of the for-and-aft sides of the ship
will be dedicated for loading and the opposite for-and-aft side for unloading.
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p g MAY 2002' W 0U/ 38975 PCT/ N0O99/00079 4 - .. . ~ Fig. | Aillustrate a
typical bulk carrier 5 viewed from above. The ship 5 has a nunber() Gfﬂéﬁrmz
holds 2 for receipt of solid substance and water, in particul gérs@dobledhd
seawat er . FWé).‘?Oésg?Foms the bulk carrier 5 fromthe for-and-aftﬁé ,%?g and
fig,.lC shows a crass sectional view through the cargo hold 2 in the ship
hul | . Each cargo hold 2 has an opening 3 in the deck | evel of the ship S.
In each opening 3 is a float 1 depl oyed that 3 ncl udes a punp station 4. The
float 1 is displaceab n_ a wate urface 9 in the.cargo hold 2.and.when
the cargo hold é”gef f”?‘i E’dﬁw Sw\égﬁbtcﬁé’ﬁ??eaﬁ%taﬂgaqt?@ﬁtmy %PBg?FJI}}é’A@‘Pe@PWM% t he
boundari es of tdegcriyion ofprig fof tHelttmebeing preféredembiddimentso fithe irsehSom vdach s
bei ng punped outboard .t he fl oat wi. |1 _be.abl Q ve qn t.h ter surface
'n sone more U ERBRRPSE Listingans POy bRy B Rg i g AR ben ) | N
of subst ance i rohtext sdthghe hppaided drawihgawherg: mani fol d 10M i s provi ded. The.
mani fold 10Mis branching off to the respective cargo holds 2 and can have
a nunber of dutlets 10D conveniently |ocated around the opening 3. Here
four outlets 1Ripla-CdHustraté snhepatiballyaa picabbulk cagieFwhich istwslksudted forgise

hol d 2 during | i @bnfilling with a mxture of sand 6 and
water. Due to bﬂgag{e;}?ésregngg@?n ré’peci fic gravity of sand and water, an

i ncreasingly nore conpact |ayer of sand is fornmed the closer to the bottom

8 of the ship Fi@naGARREs a &QES &THORHirb@Ya cdrBhSRINT LsheP AW tHaeH filled with
i ncreasingly nore_wa o?};:enggertoge water surface 9. On top

er the nore one appr
a water |ayét ?ali‘%a’f“i)}”ﬁ'@ﬂ’%ﬂ’iloa{‘% ‘QB‘&’E&)B? i WaleTadapt ed to the

.draught of the float | and those conditions that are favourable during

IoBdi ng, respectiyel | gadi ng. The ex t..of, crest forpmtion is depending
o he rar o o SEHc uEat R sah@%s 54 Bl 1 B Phbsck R TR prohdtts SR,
nmor e coarse t hevheasid thesflosthaclstmgpbe pamp statighsork mathttbe Tooskiiing afid sietioniofl the
and sand havin rests T will be far less and in sone
situations tot %%?g%g%ﬁétygiﬁdﬂggﬁrﬁg?ﬁ/&smoth surface is layer is forned.
In order to!scontrol the float 1 on the water surface 9, two traction

W nches 24 can e 4iiNsdatdsombaintht REme d9 g of aniRebiEhGhe RBEHNAE oBthe BR8N be
|l ocated in the ttansversal ... ex{endi.ng, edge of Laﬁ,lhtﬁphat ch queaa%Fﬂg 3 and one
i n the | ongi t uPFERHORIR BRkRTHEE ShIPAS kA Snpncariy ot e send 13 1Blcademh ng i n

cl osed | oops and pass over turn sheaves 25 at the opposite side of the

hat ch openi ng 3. apd..having bot h..\w,re.e tied,t he f.l oaf 1..

_alternatingly ?bg.gtjlélfsﬁrghsﬂ'amp eed’%‘%ﬂa g‘nggﬂ‘a S%é@s‘go&ia%? frtoﬂé}l.\f/isplé’?g’bvear?esé) S
of the two wi nekesded iansdpodation hoses ahé apybértpuopedatidier ever wit hin the cargo

hold 2. Like the . , . horizontal arrows R show, the float 1 is

controll ably npvable on the water layer 7. 35. 0 s _~~~ zoc~ WD 00l 38975 S

PCTI  N099/ 00075158A e dlustrate schempticajly Ahgflaat withy ingtalled pumpstation, apdghaw three

vertical pipel differémt stdtes bNeperatecsh; loadirigd naierfan¥€and tnlbhding k@péctively, The

pi peline 23 bends approxi mately 90 degrees toward the for-and-aft side of

thg ship 5 and is dedicated for replenishing of water. One hose 11 for -

di schar gi ngzsof Fi. Toillustertexf schematicallyrible flastarccdrdingrio\figdedicord tiiven alppesi t e

side. Arigid s drenching pipe 22 fromthe punp station 4 extend initially

substantially vertically over the deck | evel and bends approximately 90

degr ees and i sFig.7Bnllustrates\sshematidadly dhestont ageordingdo difg. & viewsé fjonthelawe

di scharge hose 11 is flexible and is arranged to the free end of the

di scharge hose_22. The hose 11 |s_nobile and can, as the cargo hold 2 being

empti ed, be | aFig-3iiustraies sehemasically perass sectipniprough !hﬁéaﬁ%bolgpf thelshipr iyl in a

over. The i@ VvehidtieoalduPing@8ading 8Nshnd and Whtdr, 4f@e novenents of the float 1
wi thin the hatch opening 3.

Fig.9A-9B illustrate schematically, from the side and above, how more coarse sand
typically pile up into crests during a loading operation of the bulk carrier.



The repl eni shing pi pe 10 can, as an alternative, be stationary and be
spaced well apart fromthe suction | 3 of the punp. The pipeline 1(0 gaMA‘beZU[lZ

supplied with by neans of a subnerged punp 26 or alterngjd
pi pe can be ¥4 5 he. o p ballast ~ s systemif this is e T

capacity. Fig.4 shows a situation when the cargo hold 2 is nearly enptied
for sand 6. In order to renpbve as nmuch as possi ble of the sand 6, the ship
can be trimred sideways, for exanple by an aﬂgle a of approximately 2

degrees as indicated. in fig.4.. Thus the zpo remaini ng substance i
concent rated t (f&%ﬁ gsﬂit"ﬁga%%éy pige! ol carpier g V’ﬁgg& dom Vfaib% Qﬁ]& %ﬁﬁs Yapber of
t.he: sucti on, 13 cafgotlsldpd ifgr stepi afisofidisabdtacatrd walkhan pgitiquimrdand andistavaters e -
wel | suited for..copnecti extension pi 2 Qr,.re e, di scharge of
the substance € ‘%3§rs 'W&gﬂe é‘?‘ é’él.tnefﬁitgomgﬁoﬁfﬂg‘gaétsgﬁ qnﬁqis»bégﬁé}}% a-?:ﬁosgr der
. to is inprove teaidmhnepothratghdhe cargs dphi 2ingheship hetlaEadncazgo helda? hasnaged
out board of th i . i . i .
tation 4. Ab. PoRpRinght fedk Tepot o AbNhy'S IGRHEH B5hing P s RodPE abplGy it iR
has handrail s 2tcledest djpumpstation 4n%h@ﬂp@r1sléd§plaacab:h®omaag,at@rw@lr@cmﬁi ih ¢he ¢azgo
float 1 is in i ; § Gt I Alove ORI
nounted in res%gg:dtﬁ)g*ldt;ﬁlgh?% chﬁtrgﬁfno@ﬁgﬁg% ?’;tgglé%&n%ﬁ g;ﬂg,% ?]glr#}ﬁ%s asglg%%’ll%lclin
to a beam 18 t itk beundapes of o gpering P of shaeasgp hald2omlne\athe substanes igbeded by
tlhe gui di tngdc?lp i eagmtb%afia)ﬁﬁfpﬁhmmtﬁllrse:aakaén{@ebhe?@?afa%gﬁa& mleééotes
al so mounted to the heam 18. The Qr S copnec 0 the punp via.a
transm ssi ol 1?thﬁﬂwét%é’ht&ﬁiﬁnﬁnsl‘g.tggf@l’%‘é‘ﬁol'iﬂ!rﬂ&? ﬁﬁwg Ogﬁlébmcﬁrm%e GaTep hPlﬂ?sz’
.be) driving the /apmngfnamfom mmdepmlvideﬂe’m%esme:ﬁﬁ)ldndm isbratibl'ﬁn%ﬁfta(ﬂﬁb? WO
00) 38975 6 PCT/N099100079 [ r ... he sucti.on.13 t he pu 5 ]
| ocated under nE&PR°Y eec%%&ﬁggggﬁﬁ%s ﬁ%eea "‘fritffr fgo t};leg{s B@ﬁé"oﬁ’ 5&85&1}0‘33{6&
mud/ sand punp ewundshenpiémuyg 3.oHe¢nedewr autlets IéDeara skalvi for eaehoargochaddi | and
sand on the seabed. Further, a number of nozzles 30 can be arranged at the

bottom of the float 1. The nozzles 30 can be activated in order to_direct
water jets & afig-Ashovne cangpdiokh during the fivabstage of filling vithrastixtareiofsind Grand.
As it appears Giam Hud tdtetiiifelelSe RUHECIHE 3tvRY of sERMnBSYAEE 4AliRteRind19 HrdrRd
in respect of the flat 1.  Thjs . s Haterlal feature |? order to adapt the
equi prent to t AREMBRGIRYEERE sad ig fommsdd £ Riggerdp fedottom & @ r*wasgma,one comes.
maidnt enance and:obr:ebpmtﬂiﬁgjy, thé baridecathprises imr&singlybﬂqubﬂtatﬁgmard‘ érg. 6A, 6B
and 6C respectve Furt i,0n can .equi ppe 4§ cut.t.et
head, whi ch s Epiptenes 4 RRter slrefee ) On BP a Wik ey T if gk RAERG S Hefin B8 S s
much to come | adapted to the Heughbhgfsthe Biogt I7 sndsthosescontaiohk gt ade favonradbodigringnd
the punp stati I | : 3 : | 21
o defined n {hae Sepeihed) bl RUEERRGRAL bl et Rolnktith, 2 dchulRARPBE

t hrough the noPATUERBr substance that fragried entopiathe ryle isfbat the srenseoarse dipsand is;
iI'lustrates howeafeeper @t KIEh&ZEhET. Wakth fMeisahd afdPsadle Wadigacdriténti dFthlid) the
| oose the substancertt]ﬁh Eﬂ?i har&iened duri ng the zo transgortatl on, ‘gan fJoe
arpanged. It i o8t Tpowilfheikdr $65548d Thsame sitvauons otallyabsend apd & Pretby spod spface
4 in which &helagecisiformdB only can he el evated or |owered, while the notor
16 and the punp 15 are stationary. The suction 13 can be a tel escopically

arranged unit, which can be extended or retracted zs in respect of the punp
station 4. In order to control the float 1 on the water surface 9, two traction winches 24 can be

installed on the edge of the hatch opening 3. One can be located in the transversal
extending edge of the hatch opening 3 and one in the longitudinal extending edge. The
30  winch wires are running in closed loops and pass over turn sheaves 25 at the opposite
side of the hatch opening 3 and having both wire ends tied to the float 1. By
alternatingly co-ordinating the pull in and pay out of the wires by means of the two
. winches, the float 1 can be positioned wherever within the cargo hold 2. Like the
horizontal arrows R show, the float 1 is controllably movable on the water layer 7.
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A | oadi ng operation is shown in fig.8. A mxture of sand and waterg’s_m@( 2002
brought onboard via the pipeline 10a and down into the cargo hol d

sand 6 settles and the water is forced up. The float 1 and as np
station 4 ar¥OA¥H%4Ri1ised only to pass water 3u having as |.??ﬁé"?‘§9§n8m
content as possible outboard again. This take place via the discharge
pipeline 1 1 a. As nentioned, the substance may formcrests T during

| oading as illustrated in flg 9A and 9B. ThISS is in particular true fox

coarser sand havi ng rel at an, as.to 45 degr.ees.
By 1iner sand ThEPHIGES o1 hEepndars Septlc hededDERY SRer Rl bRG g 93 ars efiged
8 NAY 2002 \Aod%u?a?meatmmrz?_aepmg?ﬁ mermfdena@ dbmeﬂélyrﬂmd?dga%ésn@wad the .
egree oO san on nt,, . 1.N e ecC 1,S SI e

o o O o eand Brsidh AR sy 55 tedlprod or BRI RB T Sl PR bpse 1y for ...
this way the fidiéb}m?gnhgbﬁa&rmtui'ﬁeéithaﬁdl6[2&6&enhrllmpﬂdv&ieﬂahﬂhe@pﬂositﬁiqbasﬁsﬁgid A
outboar @ 29241 i b S S bSPTR OAES AfBRY Bty e

generator asée use
the punps if thhke ﬂemlelevshqmplbpndﬂnmnmateéy PO tegreé¢sfandiie ntientod towgrds the

transportation ?%h‘ﬁ‘r%%x{lé‘@f ifl El%ﬁrse The Qﬁéﬁdrgé‘ﬁéés%rﬁ is FIBg; 3%‘&%4}%%&?% f9 the free

attenpted, in ~0 covere

wat er | ayer 7 iendefdes dms@mmﬂwre 2t20'Bhﬁhh¢SG 1dds mobilg and camasshpeargadeldd b@ﬂﬁd
6. Afloat | ang,p gapbétaa& b8 oﬂe %am&@sr%pésomewhﬁcﬁah@m 1985 AP wir. Zl“HeO

obtain a maxi num'efficiency It‘er natively or _nore assenblies of .
f | at / punp 90 atvesicahpipes 24 aa@&? igst @emewﬁtswé the HeatrlewHbm hehakdrrenag 3.
rgo holds 2 if an overaII con3| deration of the econony dictate so. An

unI oadi ng oper on W} descri b eference t nd 4.
The suction 13alttﬂ‘e TEREMS ﬁ’é 7 ARt gﬁ“ﬁtﬁ’ea Bifetionagy ﬁﬂ‘?? 8%9?@6\‘(%
bottom 8 of thefronzme‘étmabn 13 of theguhipg ThEpipEhae 10 ca bé supspliedweith wateabymmg

D O e ST ARl Seh2uB Ut A8 oA 1f difibe” 1

a predeterm ned necessar e nozzles
activated. The skayrnuéttesfsqﬁsefﬁcmr@a@nangm s to maintain an optinal water
layer 7 for the substance 6 to be easy to suck out and still keep a high as

possi bl e content of solid, supstance in the ]/rél?ature bei ng punped out. The
sand punp |5 z&1g8shows a sifuaHopvihea the carae Bpldsmisdeasly smpgied fei sand O it grger to

close to that frénove Muaua@)posmbee of #8¢ S4hdt6) thedtiDeanlhy Gimiled sidehays, e

wat er supply throu t he Ien| shi n e, 10 have t et 60 .and 70%
of the capacity {] H%IO%FP%QY g\f@ﬁ”&f a3 ’ﬁ@ %gt?cglr“ f\ﬁgn{lﬁ ife
thi ckness ofo t lnenamir@sulbatyame 1apen®ntran66Itd\eddbmeameeﬁm-md}aft splesf 86 daggo hold
repl eni shi ng _oP gqhe@ tanji“?S [)ﬁélgg)gl ts‘?ﬁ:o?xf4 ih cawunoadl ng operation the

te

ship can be ti to about s to enable e punp suction I3 to
suck out the remaining-sand 6 at a for-and-aft side of the cargo hold 2.

0 8 MAY 2002 WpLERHBBHER! is otherwise well suited for connection to extension pipes 26 for remote
) discharge of the substance 6 over wider arecas. This is illustrated in fig.5 and in order to
25 improve the transportation, a separate pump station 27 is arranged outboard of the ship

5.

Fig.6A-6C show the combined float 1 and the pump station 4. As.it appears from fig.
6A, the float 1 is flat bottomed and has handrails 20 so that one or more persons can

30 stay there while the float 1 is in action. To the float 1 a guiding column 14 is stationary
mounted in respect of the float 1. The entire pump station 4 is assembled to a beam 18
that can be elevated or lowered, which movements are guided by the guiding column
14. A motor 16 is mounted to the beam 18. A pump 15 is also mounted to the beam 18.
The motor.16 is connected to the pump 15 via a transmission 17 and a support 19. In

35 operation, the motor 16 will thus be driving the pump 15 at a predetermined speed and



8 PCT/ N099I1 00079 As nmentioned, a cutter head can be put on the suction H 2002
if the substance has hardened too much. This is extensively utilisd8 M

equi pnent that is often used for renoving soil and nmud on thepféﬁgrp The
purp st ati oMQAOYB89E evatabl e within the hatch opening 21. The purrpgs(oé)tﬁ?on .
4 is elevated to a high level for maintenance purposes. The guiding colum
14 and the beam 18 with associated | evel ling nechani sns may be standard
comercial equipnent. It nay be manually or & ectricall y powered. The
suction 13 of the. pu i s adjustahl e at ch a height i espect, of .t he
loat 1 that  adeediid s Shetiafed 1308 e puitn Bhislefnef itemedh Iechrbndisine,
di schar ge punpiThg painp/\Bs €4n b btandard dhundjsand pingt catrespondingy e thobe that anded or
unl oaded. A | oadi ng segyence is ngw t described, with reference,t

o 8. The ext Ernaing st 50 Suid o A slboll ERRE & REGBHof hdrfleS 03 terppeed
cargo hol d 2 viagthebettbonal the floapkl Themnozzles 30&an Hhectircitednst orider toatirest Wwetenpatn
wat er and sand 6 .i or @Qﬁl / e discharge punp 1
S of the fl dat aﬁ?“%otaf F%%gﬁa?g{t%%get@%dp%gi e eanghgi?dep%g cargo hold 2 in

respect of the outlet of the | oading pipeline 10a. The discharge punp 15 is
now used to contr i lot ks r I
R}.(selg%pptgggpfg@ﬁ g@rm% gg% gﬁ%ﬂg srggaré 4hen 68 e%a&ﬂbtﬁ gc’rWﬁf@a‘%n Yehedt

| ayer 7 is now - f t he ) iven reasona chance t
settle and thusfthetflaayd. Phistinamateriglifeatpre 18 grder 4e adapt thapqiprgentdg degidifferent

out board agai N giHRue Mt ABp&r SERAToaEnE URinidh At arid\ 1A BE R K Wend R8RS Ak

Th latively_l| f hol.d 2 nbined with th j t f
(he 1 oadi ngp! BUEITAE TeaEdt GTha I CORRAGE o JBTReT, Bt oRd I e A G Db
be{ween the twaithripdutierhdad, WisieispblatebaiisoseAbe bitganseiif thixissitlednod Mach
sand 6, different heiog)hts can be nmore optimal if a desire is present to
pass as nuch sB $o8%'PSC BHEFLYEYSut board again. The water |evel can be
controlled by shifting the discharge punp off and on or by throttling the

out goi ng wat ergf | i i ti

moni tored | ocaﬁ!’yp%vrs h‘gk?/'g @%‘I@aﬁ. crg%P lr;'\gﬁsﬁedg}il"? ?8m [l Eaéﬁgrq{ %gcg&g?lwﬁrer&?ﬁfl o “éeo
p $ MAY 2008 Wirardl 3seipengop! 3l is defimed nTthe flpat 1dersele@tingaydowedrpofithe pump
met hod for unl gading vabug@tiednssppbance having high degree of water content
froma s bulk carrier, said bulk carrier has one or nore cargo hol ds
receiving the solid substance, and the solid substance having such a high

degree ?f \r,:lat eFigCTB blggws thedload ] M)%Wéd lﬁqsmlb'ew'v énd H]ufs@ﬁt_ﬁEﬁo@Q@&ra@rtoﬂrﬁ@?és 3ho,
areas o the sojl sunpst.anc S Ol 1 SURSI anc | u e out, o t he
Sorae pol o oy Shich P4 BT roriBltihe 1adeing MIRARE frap o RurBef RSt Pdime

nmoveabl e oreot higarispgdatia@f, chn aiadanged he cargo hold, c har act ar i s a
d ~oi nthat the solid substance and water are punped out of the cargo
hold at a predeterm ned volupetrjic ratio and that water is replenished into
the cargo hol dlt i tobauderiteqd that Hiepegsitdato use agumpsyiginn hip whdthasadiopy 3t o
the water vol usiy BSh BE cRVERAGr Mo\ &eal Whilé theZnothl 8 MeGRitH W alebtdlopb 1,

C aract I S .a i n that. the.punp delivers ag.m xture of ter and
soBi d subst anceai4c °9§I3L?ﬁ’éleiaéelre§‘iqp a@@t%@%ed?‘ﬁ?lhbﬁ‘é%cﬁg}?%@m“% or retracted

25 inrespect of the pump station 4.

A loading operation is shown in fig.8. A mixture of sand and water is brought onboard
via the pipeline 10a and down into the cargo hold 2. The sand 6 settles and the water is
forced up. The float 1 and associated pump station 4 are now utilised only to pass water

30 having as little sand content as possible outboard again. This take place via the
discharge pipeline 11a.

As mentioned, the substance may form crests T during loading as illustrated in fig. 9A
and 9B. This 1s in particular true for coarser sand having relatively high angle of repose,
35 towards 45 degrees. By finer sand the angle of repose is far less and for mud or soil it is



-, 20 J. Method according toclaim1 or 2, char act ar.i adhﬂw 2002
that the inlet of the punp is displaceable outwardly and |nvvardly |

vertical direction in respect of the float for adjusting and ad Tp t he
inlet in aco¥P@BA8YSto the optimal conditions between the sol if§ éN fe
and water in the sucked out m xture. 2s 4. A nethod for |oading of solid
subst ance havi ng high degree of water content into a hulk carrier, in which
the cargo hold includes a float having a punp? the mxture of solid
substance and water i s punped by an ext ernal _punp from outboard and into
the cargo ;o hodlmostabsent. Fopmudihaying 3 degree of sand cenfant, aweshigs edaetiofdhe sapd is

water is purrpedpcgg ShifdhH ajheRiEnts ewaer Dgkrlafyint RarrBNSTh BR 1h7e. 1hlEA!

at substantially same volumetric rate as thé water arriving I nboard,
and the water |wéthf@%ﬁttera@epﬁldﬁ\wﬁnmlnﬁbe wmeaam?@naﬁseém&oaf%asaet with

the solid mattahg dsRhirge vadiék #6mlthé pludipss.possi bl e of the solid matters are
all owed to pass outboard again with the wat er bei ng punped out. 3s WO

0() 138975 10°p 8 MAY 2002 PCT/ N099/ 00079 5. A float ( 1 ) having a punp
station (4) forSepacatelgenergtol asdinbliencah henhsed dha fnstdiled whkhe ship idecksclose) totthat

transport solid substance ee _of water content, said s
float (1) is dedRy gg‘arp‘t‘gd)eSBngrPég?°a"‘f£‘S§‘%&g‘%§%‘eﬁ%ld (2) together with the
substance (6), char actar i sadi nthat at |east the suction (13)

of the punp st aéﬁ,i,qg ﬁA"}SP°?i'? Beth%gﬁ%e cilﬁ‘éx%f.?&'cs%aﬁ&‘@e{h%‘iubﬂaﬂc%?Pﬁ‘t?émp%d tipe

fl oat (1). 6. accor
d i ‘n that the lergestrnospibhpexientt todre f(w;redsvlﬁba suitablwater byax 2ih erdex tole;rr@dn n

pect of the 5(3@“,), o?thc%utbgﬁﬁge&s]ma according to claim6, ¢c har a
ej | JBM&M g 6!

~ s the tl.oat 1 ) has a stationary guiding
col um ( 14) to whi ch a beam(18) that is able to be elevated or | owered,

carrying the ef)& flogt pbtﬁ@p&ﬁt@'[sta@ibn(ﬁdan be?depf ¥d ﬁﬁ%acﬁcar@oﬂtbﬂﬁz to( dbtaig@cor di ng

t I 7, t 4
conpr ses & modBPitnE) Sy Ao, fg s Sk sseamuiss PhasBunist ohye
9. A float (4) ameitabilelamdjcarobeiramsfelBed betiveen the@argothodds2 if an careﬂllllconsntlhanoﬂsf

the notor (16) fféée‘%%Pﬁlg’;(@ig%ié%the punp (15) via a transmssion (17) and a

support (19). according toclaim8 char actari s
adi nthat the punp (15) is a per se standard nud/sand punp and that the

float (1) has %rﬂh'r‘ﬂi@ﬁ‘dm@%p@ﬁugﬁ%ﬂ@fow Be dbsERsddtditiRdtelentSlo P74 %1 4. 38k
provided in t h%ugt?c}nt 103n2)19 the sand pump lS lowered to about 1,5 meter beneath the bottom 8 of the
20 float 1 —see fig.6C. The float 1 is moved in a zigzag pattern on the surface while the
pump 15 is sucking out sand 6 and water in a predetermined volumetric ratio. If
necessary, the nozzles 30 are activated. The key to efficient loading is to maintain an
‘ optimal water layer 7 for the substance 6 to be easy to suck out and still keep a high as
) possible content of solid substance in the mixture being pumped out. The sand pump 15
25 delivers a mixture of water/sand in a volumetric ratio close to that for a mud pump, i.e.
70/30 to 60/40. This means that the water supply through the replenishing pipe 10 have

to be between 60 and 70% of the capacity of the sand pump 15.

The level of the water and the thickness of the water layer are controlled by an external

30 pump 26 for replenishing of water. At the latest step of the unloading operation the ship
can be tilted to about two degrees to enable the pump suction 13 to suck out the
remaining sand 6 at a for-and-aft side of the cargo hold 2.



0 8 MAY 2002 w0 001 38975 PCT/ N099/ 00079 11 AMENDED CLAI M5 [recei ved by t?e
International Bureau on 24 April 2000 (24.04.00): . new claim4 addp8; MAY 2002
claims 4-10 ¢ ed as clains 5-11 (3 pages)] , |I. . A net

unl oadi ng of“@%ﬁﬁgﬁgubstance havi ng hi gh degree of water contgﬁﬁv$§%%?%ﬁg ‘
bul k carrier by neans of punping systens, said bulk carrier has one or nore
cargo holds receiving the solid substance, and the solid substance having
such a high degree of water content that a Ié@er of water is formed above

at |east areas Qf the solid substance, C a,r a ct [y d~. i t.hat
Shid ool id supsRameDtPESha R R R neimul b B i tnd alhsfhay bhs farohte
whi ch i s pl acedtoomchi Thixtis legiengvelyariliged equipment dlzad iscoften tded fomsearovohg vaeil and
in the cargo hold, t inlet (suction) of the punp is projecting into
the water and ig'ugﬁgggég%g?%to the solid substance, and that the solid
subst ance..and water are punped out of the cargo hold at a predetern ned
vol unetric rati : t: I i J C hal .
vol unetric rgt eﬁmﬁ‘gﬂi’ ?gd}{gﬁ?rlg%%gﬁtgpﬁgbl?ﬂugg{égﬁ{@a B?I“?g?_lf ﬁgg%t rge\l/to nuﬁés
bei ng punped outlbededito a kigh level fenmainteasucspimeges: dhe ighidimg colymm b andithe heam
i sadintha SUERatEPIUITG lecipibiie \BhEird¥hrag nqe
at a volunetri Cf%%’fﬁg? et vtveein 70:%0 and 6%1: 1?118?%30,% rA rreﬁ}trﬁodiaqaig@éjlp N qto
claim1 or 2, cmay hemaguglly opelectricallypewereq, Ehgguctianel 3 o te pymp heispdiisiabie at
f“h s p:c ?c ef‘b} e OU%déﬁh?ing}ﬁmadsﬁ%ﬁb?!t% ﬂdtihrt]tl hpatlwbbt_iﬁxal yiéldrig@h?e(ﬁ[‘?dhibt}ﬁﬁéﬂ%%tt a0f
e float far justi nd. adapt i ng inlet. i ccor danc e ~
ot mal - condp ¢ 1588 Tave e dircPRtEe By Hng bt ebie Rl R i fie otdetlonle sand
mxture. 4. A netuhldded.cording to any of the clainms 1-3, char actar
i adi nthat cutting neans and/or water jetting neans are activated for

| oosening of the 3v solid substance adjacent to the inlet of the punmp. 5. A
met hod for | oadA depdiig ssouencesis bewande desoribad) withgbfethnge ¢z figf8. Wat extecmal tpanip

et hod for. | oadh iepdife s s dosorit tecu pu
uhi oh-cargo hol s SERTL RIS REL Fld AR E RuBlea'sSiba 20 FRIGRIAE beline

subst ance andl vidaeThe ¥olymetiaeiratip ey eanuateranghsand ENprosiizietwemmT 3 Gand)
Q 8 MAY 2002 WQR4Y. 382 dischdrdepuinp PP BB P68 if hOWNIEtAtdIOAtHe %pagi)shefeﬁd oféhe

|

f

g o g SonrBerie R PTI Ato o  H hn h ELS5
havi ng an i nl etis ns&iuded tongoritel tig: maxivivtewaienleselintheamgahbld 2rdlliel veattt agtr 7
D VT D1, RATRGH, BB BRSRILA e L1y PR HAMEELL A 5y D
unl oadi ng i re orthiarasdibtl¢ sandtasgposwbleds padsed abenrd egain thrangh the disdhaige menp 15
possi bl e of the,3ohd §isShtest AOES 1.STRE FPMRElY 18 ge arca of the cargo hold 2 combined with
the capacity of the loading pipeline 10a and the discharge hose 11a and the distance
between the two, maintains these parameters. At high soil content in the sand 6,
) different heights can be more optimal if a desire is present to pass as much soil as
25 possible outboard again. The water level can be controlled by shifting the discharge
pump off and on or by throttling the outgoing water flow in the discharge hose 11a. The
operation may be monitored locally or by CCTV and controlled from the bridge of the

ship.

30



pass outboard 'again with the water being punped out. 6. 10 A roatLél }1
having a punp station (4) for use during |oading and unloading of b 8 AY 2002

carriers (5)._t ansport solid substance (6) having a high dggy
wat er conten‘?’?r@}a‘f’%rsfloat (1) is dedicated for deploynent in a cg%@k 9oI d.

(2) together with the substance (6), c har act ar i sadi nthat at
| east the suction (13) of the punp station (4) is able to be el evated or
| owered in respect of the float (1). ~s 7. A2t | oat ( 1), according to

claim6, char act ayr.i ad.i_n that the entire punp station (4) is
able to be ele\B&t-aedt—éhq—atmefg—li—ﬁ'—r‘-egb%f of the float (1). zo 8. A float

(1) according toclaim7, char actari s-adi nthat the float (1)
has a stationarly gui ding colum (14) to which a beam (18), that is able to
be el evated or “‘towered, carrying the entire punp station (4), is provided.

zs 9. A float @A metuddodinipadiogof selid Sibstande lmvimgshigh degree of watexr conient fiiohma

, the punp statjan ' . ' LS. in..driwi
connection Vi tri%{‘ﬁh%a(’ﬁ%rn%{ﬁ@%ﬁ%ﬂgi%%ﬁé P 1( rgé%)c(a \Péu 'glg%:?:%clr"3 !}’il &%Qo%%ldasluﬁtg?cfeé
har act a andthesolid substangechavingesuphe bigh(desteeiof vatercoatand that @ layes ofiqid
(35) 115 3 LRSI dhefd1c0inte AR b B EEISR PR bl AL
according to cPHS @i e cargg hold bya suitable pump whichds plaged pne flaskbeingfieEls) is a
per se standar ¢hgiedbiedndhe Wiyer afleiid ai the 0ergbhort, (d)nhhasraangnpee efj s e d
](cj lcn(/)\n;}[/var gl g..%l.. Eﬁgﬁgdﬂéﬁhgﬁgéggg&%i@ gv%%a Rtgcl)l\xlrllpdcﬁdodt gf %hrclaeca?gg ]t'lc?lq| act)fa the

A Nli:. ﬁ\}‘ ;qu Afbre@l@ﬂm;&leﬂ. v%[lurﬂ&ﬁcmmatd;'ater is rep]cnishUe]d into the cargo hold at a
agfval g ca] ca] cal.cal cal cal.c. cal ea al. C .

a] ca] ca] ca] ca] &g 5%%%"’"«lﬁ%%g’%}‘%&a’?ﬁ%}%ﬁﬁ@%@é&]ﬂbgﬁigoa?’g water volume being pumped

outboard.

15 2.
Method accordingtoclaiml, ¢ h arac tri1s e d 1 n thatthe
pump delivers a mixture of water and solid substance at a volumetric ratio between
70:30 and 60:40.
0 3.
Method accordingtoclaimlor2, ¢ h ar a ¢t erised i n that
the inlet of the pump is displaceable outwardly and inwardly in the vertical direction in
» respect of the float for adjusting and adapting the inlet in accordance to the optimal
) conditions between the solid substance and water in the sucked out mixture.

4.
A method for loading of solid substance having high degree of water content into a bulic
carrier, in which the cargo hold includes a float having a pump, the mixture of solid
substance and water is pumped by an external pump from outboard and into the cargo

% hold, ¢ h aracterised in thatduringloading, the wateris
pumped outboard again from the cargo hold by the pump on the float at substantially the
same volumetric rate as the water arriving inboard, and the water layer is kept deeper
than during unloading in order to let the solid matters settle and as little as possible of
the solid matters are allowed to pass outboard again with the water being pumped out.

35
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i35 ) S Ll Fort s JRGIR § te res
) 10;%& ()-%c lRAY& (r()) a%c t) 809 -4311 n that at Jeast the suction (13) offhe purr(x)p

e g el el i AR e o
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ﬂoat(l)accordmgtoclalmb c haracterised i1in that

) the entire pump station (4) is able to be elevated or lowered in respect of the float (1).

7.

A float (1) accordingtoclaim6, ¢ h ar acterised in that
15 the float (1) has a stationary guiding column (14) to which a beam (18), that is able to

be elevated or lowered, carrying the entire pump station (4), is provided.

8.
A float (1) accordingtoclaim?7, ¢ h ar a cterised in that
20 the pump station (4) comprises a motor (16) which is in driving connection with the

pump (15).

9.
) A float (1) accordingtoclaim8, ¢ h ar a cter 1 s ed i n that
25 the motor (16) is connected to the pump (15) via a transmission (17) and a support (19).

10.

A float (1) accordingtoclaim8, ¢ h ar a cteri1is ed 1in that

the pump (15) is a per se standard mud/sand pump and that the float (1) has a number of
30 downwardly directed water jet nozzles (30) provided in the bottom of the float.
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Lo 910 i HOIERE g SR AL ion of v pump
pro_]ectmg Into the water and is operated into the solid substance, and that the solid
substance and water are pumped out of the cargo hold at a predetermined volumetric
ratio and that water is replenished into the cargo hold at a volumetric rate which is
corresponding substantially to the water volume being pumped outboard.

2.
A method accordingtoclaiml, ¢ h ar actris ed i n thatthe
pump delivers a mixture of water and solid substance at a volumetric ratio between
70:30 and 60:40.

20
3. _
A method accordingtoclaimlor2, ¢ haracterised in
that the inlet of the pump is displaceable outwardly and inwardly in the vertical

) direction in respect of the float for adjusting and adapting the inlet in accordance to the
25 optimal conditions between the solid substance and waiter in the sucked out mixture.

4.
A method according to any of theclaims1-3, ¢ h a r a cteris e d
i n that cutting means and/or water jetting means are activated for loosening of the

30 solid substance adjacent to the inlet of the pump.

5.
A method for loading of solid substance having high degree of water content into a bulk
carrier, said bulk carrier having at least one cargo hold, which cargo hold includes

35 pumping systems, the mixture of solid substance and water is pumped by external pump

AMENDED SHEET (ARTICLE 19)
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\=0@!" 10 A float (1) having a pump station (4) for use during loading and unloading of bulk

) carriers (5) that transport solid substance (6) having a high degree of water content, said
float (1) is dedicated for deployment in a cargo hold (2) together with the substance (6),
characterised in thatatleastthe suction (13) of the pump
station (4) is able to be elevated or lowered in respect of the float (1).

7.
A float (1).accordingtoclaimé6, ¢ h ar acterised in that
the entire pump station (4) is able to be elevated or lowered in respect of the float (1).

20 8.
A float (1) according toclaim7, ¢ h aracterised in that
the float (1) has a stationary guiding column (14) to which a beam (18), that is able to
be elevated or lowered, carrying the entire pump station (4), is provided.

25 9.
A float (1) accordingtoclaim8 ¢ h ara cterised 1 n that,
the pump station (4) comprises a motor (16) which is in driving connection with the

pump (15).

30 10.
A float (1) according toclaim9, ¢ h ar a c teri s ed i n that
the motor (16) is connected to the pump (15) via a transmission (17) and a support (19).

35

AMENDED SHEET (ARTICLE 19)



(109% ()-M6# (10% & ()-Mc',f)10%4]1& ()- 'h",f)10%z& ()- ! ,'DEAND203 -

, f)10%&' () - of uf g#ggggga?1=0

10! OL910%&' ()-L910% & ()-s 3!10%& ()-yll09%& ()-! *#10%&' () - @¥LOYROOF? @ygg

ghii $i dE=0 10! | 2t 109& ()-3 109%& ()-F Z"10%& ()- @ #1090\N&' () - &&10%& ()- 10

10 Nor mal "WOI-‘?@QB?"r?g 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c"

"Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A

"Def ault Paragraph

Font f U$3., 7?7GOx U] d$f j | nprtvxz| ~g' <R $i BCDEFGe{ &+' )/ - . 1"159H: =BC"HJ_KPRTVX\ _

") cof g$i HI JKL QRSTUWKYZ[\ ] ~_" abcdef ghij k6Ti mes New RomanAr,i al. Cour ek

New'h Root Ent yWor dDocunent | #S0R {))g +9-¢ /91230689 S © d 1n

<=>7 GABCDEF GHIA RbANOPERSTOREAY ST~ ~ ahcdef ghi LK 14 hat the float (1) has a number of
the pump (15) is a per se standard mud/sand PP
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ardly directed water jet nozzles (30) provided in the bottom of the
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