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The invention also relates to a method for loading of solid substance having high degree
of water content into the bulk carrier, in which the cargo holds include a float having a
pump, the mixture of solid substance and water being pumped from outboard and into

the cargo hold.

Further the invention relates to a float having a pump station for use at loading and
unloading of bulk carriers transporting solid substance having high degree of water
content, said float being dedicated for deployment in the cargo hold together with the

solid substance.

In a continuously increasing extent, a need is present to reclaim land areas in order to
make active use of the land. For that purpose, largg__volumes of substance, like sand, is
transported from one land area to another by use of barges. One example is reclamation
of land areas previously being sea areas. This is i.a. true for the new airport near Osaka

25  in Japan. Another 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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whi ch is di sticyraspomting to thearatereolwne being plrmpedioetbead. wat er are punped out
of the cargo hold at a predeterm ned volunetric ratio and that water is

repl enished into the cargo hold at a volunetric rate which is substantially
5 corr espondi Agvariagenusliatheruuy i sepmieing g nputyse df watepend shlid substance at a

volumetric _ratio from 70:30 to 60:40.

10 The pump suction is suitably displaceable outwardly and inwardly in the vertical
direction in respect of the float, in order to adjust and adapt itself according to the
optimum ratio of the solid substance and the water in the discharged mixture.

Further, a method for loading as stated in the preamble of this specification is provided,

15 which is distinguished in that during loading, the water is 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 outboard.

Still further, a float as stated in the preamble of this specification is provided, which is
distinguished in that at least the suction of the pump station can to be elevated or
lowered in respect of the float. As an alternative, the entire pump station can be elevated
or Jowered in respect of the float. The float can have a stationary guiding column to

25 which a beam, that can be elevated or lowered, carrying the entire pump station, is
provided. The pump station can include a motor, which is in driving connection to a
pump. Further, the motor can be connected to the pump via a transmission and a

- support. The pump can per se be a standard mud or sand pump.

30 The entire float, the accompanying pump st.ation, pipelines and hoses are an easy task to
assemble on existing bulk carriers. The equipment can be desi gned 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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be a standard nud or sand punp. 30 The entire float, the acconpanying punp

station, pipelines and hoses are an easy task to _ .
Fig.3A-3C illustrate the same as fig.2, but in three phases of the unloading operation

wherein the float including the pump station work with the loosening and suction of the
matter for emptying the cargo hold,

15 ‘
Fig.4 illustrates again the same as fig.2 and 3, but in the last phase of the unloading
operation in which the ship is tilted and nearly all the sand is unloaded,

Fig.5 illustrates remote discharging of the solid substance from the ship by means of

. 20 extended transportation hoses and another pump station,

Fig.6A-6C illustrate schematically the float with installed pump station, and show three
different states of operation; loading, maintenance and unloading respectively,

25 Fig.7A illustrates schematically the float according to fig.6 viewed from above,
Fig.7B illustrates schematically the float according to fig.6 viewed from below,

. Fig.8 illustrates schematically a cross section through the cargo hold of the ship hull in a
30 situation during loading of sand and water, and

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.
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' hold 2 and when the cargo hold is filled with substance, the float 1 is moveable within
the boundaries of the opening 3 of the cargo hold.2 only. As the substance is being _
pumped outboard the float 1 will be able to move on the water surface in some more’
10 extent within the limits of the ship hull. For the filling of substance in the cargo holds 2,
a loading manifold 10M is provided. The manifold 10M is branching off to the
respective cargo holds 2 and can have a nurhber of outlets 10D conveniently located

around the opening 3. Here four outlets 10D are shown for each cargo hold.

15 Fig.2 shows a cargo hold 2 during the final stage of filling with a mixture of sand 6 and
water. Due to the difference in specific gravity of sand and water, an increasingly more
compact layer of sand is formed the closer to the bottom 8 of the ship 5 one comes.
Correspondingly, the sand 6 comprises increasingly more water the more one
approaches the water surface 9. On top a water layer 7 is formed and the depth of this is

20 adapted to the dranght of the float 1 and those conditions that are favourable during
loading, respectively unloading. The extent of crest formation is depending of the
particular substance that is carried onboard. The rule is that the more coarse the sand is,
the steeper and higher crests T. With fine sand and sand having a content of mud, the
crests T will be far less and in some situations totally absent and a pretty smooth surface

25 layer is formed. '

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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emptied, be laid onto one or more sheaves 12 which the hose 1 1 will run over. The -
jo vertical pipes 22 and 23 limit the movements of the float 1 within the hatch opening 3.

The replenishing pipe 10 can, as an alternative, be stationary and be spaced well apart

from the suction 13 of the pump. The pipeline 10 can be supplied with water by means

of a submerged pump 26 or alternatively, the pipe can be fed from the ship ballast '
15 system if this is of sufficient capacity.

Fig.4 shows a situation when the cargo hold 2 is nearly emptied for sand 6. In order to
remove as much as possible of the sand 6, the ship can be trimmed sideways, for
example by an angle o of approximately 2 degrees as indicated in fig.4. Thus the

20 remaining substance is concentrated towards the one for-and-aft sides of the cargo hold
2 where the suction 13 of the pump station 4 is located.

The equipment is otherwise well suited for connection to extension pipes 26 for remote
discharge of the substance 6 over wider areas. 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.
. GA, 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
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Fig.7A shows the float 1 from above and the pump station 4 is centrally arranged on the
15 float 1. A moon pool 21 is defined in the float 1 for elevating or lowering of the pump
station 4 through the moon pool.

Fig.7B shows the float 1 viewed from below and illustrates how an array of nozzles 30,
which are dedicated for jetting loose the substance that has hardened during the
20 transportation, can be arranged.

It is to be understood that it is possible to use a pump station 4 in which the suction 13

only can be elevated or lowered, while the motor 16 and the pump 15 are stationary.

The suction 13 can be a telescopically arranged unit, which can be extended 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 is 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



install ed on the edge of the hatch opening 3. One can be |located in the
transversal extendi ng edge of the hatch opening 3 and one in the

l.ongi t udi ngl,e¥kensli Ng edge. The 30 w nch wires are runni ngpdmINGSRBED

| oops 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 neans of the two

wi nches, the float 1 can be positioned wherever within the cargo hold 2.
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di scharge hose 22. The hose 11 is nobile and can, as the cargo hold 2 being

enptied, be |laid. onto one qr nore sheaves 12 which the hose 11 will run,
over. The During transportation between the different destinations, the substance is attempted, in

10 largest possible extent, to be covered with a suitable water layer 7 in order to hamper
too hard settling of the substance or sand 6.

A float 1 and pump station 4 can be deployed for each cargo hold 2 to obtain a
maximum efficiency. Alternatively, two or more assemblies of float/pump station are

15 available and can be transferred between the cargo holds 2 if an overall consideration of
the economy dictate so. |

An unloading operation will now be described with reference to fig.2, 3 and 4. The
suction 13 of the sand pump is 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.
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punp 15 is al sgQ d to the beam 18. The notor 16 is connected to the
punp 15 via a {Suglﬁoléﬁg@si on 17 and a support 19. In .

A loading sequence is now to be described with reference to fig.8. The external pump
26 delivers a mixture of water and sand 6 to the cargo hold 2 via the loading pipeline

15 10a. The volumetric ratio between water and sand 6 is normally between 70/30 and
60/40. The discharge pump 15 of the float is now located at the opposite end of the
cargo hold 2 in respect of the outlet of the loading pipeline 10a. The discharge pump 15
is now used to control the maximum water level in the cargo hold 2. The water layer 7
is now kept deeper for the sand to be given reasonable chance to settle and thus achieve

20  that as little sand as possible is passed outboard again through the discharge pump 15
and the discharge hose 11a. The relatively large 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



35 operation, the notor 16 will thus be driving the punp 15 at a
predet er m ned speed and 6 feeding rate. The suction 13 of the punp 15 is
| ocat ed un¢gleygead?s t he punp housing. The punp 15 can be a sPERMNMIYOMTY/ sand
punp corresponding to those that are used for renoving soil .and sand on fthe
seabed. Further, a nunber of nozzles 30 can be arranjed at the bottom of

the float 1. The nozzles 30 can be activatgd in orde mﬂlﬁumxﬂuﬂﬂﬂﬂllj ets

5 against the substance if it has settled too nuch

appears frompig. 6Ac6€ tthe pump istrats on 4 can be el evated or [owered in
respect of the float 1. This is a material feature in order to adapt the
equi pnent to the different situations that appear, |ike |oading,

mai nt enance ahd unl oadi.ng.. All the states are 10 illustrated in fig.6A 6B

and 6C respechi rM%t{th {ﬁ’%ﬁ&%ﬁ"(g df61¢ ﬁﬁi’s’csaaﬁb lf?“g?‘ﬁegﬁh' o %%r%hﬁnﬁfr&‘ﬂtat er

head, which i's oose t set t oo
mich to come beiserras sidleslk garyier has calemn@mmsgq held ﬁF“éP&EVﬂig ﬂ}%ﬁ#l&ﬁ&%ﬁr&ﬁd

the punp stat o sbfid mwnaé hywa& ERAGSH m&g&&%ﬂﬁateﬁéaﬁéntihat/z\1w@fnth 21
is defined in the float oree\\’/egtln (? [lowerin n%gwtatlond4
t hrough the nﬁéﬁﬂﬁ%ﬁbwﬁaﬁ cpt 25504 thersBlid pubstange, \??’g\/ﬁ? dfsl" ERPe
il lustrates heyy c;mhcaéxrgah@fd H}cazamesle QmpwitiicHisplazedodiacfidat Yeingrirdedt ti ng
| oose the- SUbrSn%%Qa eon?he layer ol}?iquﬁ edc%;glor}r%lé hec haracterised
10 i n thatthe 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.

15 2.
Method accordingtoclaiml, ¢ h aractris 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.
Method accordingtoclaimlor2, ¢ h aracterised 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 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 bulk
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

30 hold, ¢ haracterised 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.
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ranged. It is to be understood that it is
possible to use a punp stgm[wrl '“ l““ the suction 13 only can be
el evat ed qgologugred, whil ¥&nd the punp 15 ar ePETAOHHWY. The
suction 13 can be a telescopically arranged unit, which can be extended or
retracted 25 in respect of the punp station 4. A loading operation is
shown in fig.8. A mxture of sand and watefgis brought onboard via the
pipeline | GCa and down into the cargo hold 2. The sand 6 settles and the
water is forced up. The float 1 and associ ated punp station 4 are now
utilised only to pass water 30 - having as little sand content as possible
out board agaisn. This take place via the discharge pipeline 1lla.. As
nent i oned, t hg flaabh@) Andag apyripastationr(dy for ufe duringlyadiogdind gindomding afdubkat ed in
fig. 9A and 9B..This . S.Ln I GyUl. . ' .
relativery higmanG et aBatiittbehiat) ol SRRl A Bltent s,
angl e of repadiet {1 i§ deditated foaxddplopmentia arargwholdi(2) together with thrsibstanesdf). .
For rmud havi re f .san opt gnt ; j : Of hS
possi bl e by sn(gilﬁa Flg aa {(t}stengn?sgo? ‘?hel V\rlgt é@%&%ﬁ%‘%gﬁ‘?k@ @ﬁrﬁtﬁtégg?h t he

| ayer. |n thisgativay4) isably edepigvatedordpwensd imrespegsefithedlaat (e water and are
passed outboard again with the discharge water fromthe punps 15.

6. _
10 Afloat (1) accordingtoclaim5, ¢ h aracterised in that

20 -transportation, canti

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

7. _
A float (1) accordingtoclaim6, ¢ h a r a ¢ ter ised 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) accordingtoclaim7, ¢ 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 acterised in 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 acterised in 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.



5 Separat'e generator assenblies can be used and installed on the ship deck
close to the punps if t n board is not sufficient. During
transportation between Twmm“muﬂﬂmwu nations, the substance is
attenpted, iviodfi3se7sargest Possibte ‘ext’ent, to be covered wit RCHNOAYMR e
wat er Iayer 7 in order to hanper too hard §étt| I ng of thée substance or sand
6. Afloat 1 and punp station 4 can be depl oyed for each cargo hold 2 to
obtain a maxi num efficiency. Al teAMENRED CEABMSr nore assenblies of
float/punp station peeived byahalntemhiormhBurean ob @4tAmi 2080 (240480keen t he

cargo holds 2 if apvodamikladéansiaias atiooenehbdredasdainmty 1 HiXpages)lso. An
unl'oadi ng operation will now be described with reference to fi.g..2, 3 and 4.
The suction 13 of the sand punp is lowered to about 1,5 neter beneath t he
bottom 8 of thd.20 float 1 - see fig.6C.. The float 1 is nmoved in a zigzag

- pattern on the @Hk&ﬁa‘a%iﬂﬁmbfdzﬁgsfwmu%&ah&r&wﬁiﬂmga Qé&reéaﬂﬁ'aﬁraﬂﬂiem&hﬁﬂ ai n
a predeterm ned vol unetric ratio. necessasg ]%t noz
activated. The bRikcargerdyrmeans of ppwa}w#egﬁ drip céP?Fr 85? ow%%r%’r

llayer 7 for t hﬁoﬁéb&ée@ﬂﬁgt& sblid b&bstafcy i thesélidsubstance k4viihg sucheyrhigh Hegrke as

possi bl e conten ance. t.h tulr ' The

sand punp 15 28 %&@hr tat?‘%tm ]fa \q,a S\bltsg?r/%e? ag 09%825%%?& gp?ﬁng Qspg

cl ose to that fsrxbstzmc&ud cplnm, i ae.c t0£30 {os 60/d0i hi élamdmsoludmatbsttah@e Is

wat er supply t nt;@,\f(,ﬁ BchetNe p&@mg 0%

of the capacit ?B&#g? ﬁ{épgfathgmrgg hgwﬁ'ﬁl pﬁ%le\lfgq iopids a/acer S‘R)a ' ¢ 9

thi ckness ofo t n@mblepnltlagxlayeraq evaieminithe Faseo b91da¥hab§b@ énlﬁh(suctwn) of the pump is
projecting 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 2 predetermined volumetric

ratio and that water is replénished into the cargo hold at a volumetric rate which is
corresponding substantially to the water volume being pumped outboard.

15
2.
A method accordingtoclaiml, ¢ h ar a ¢ t rised in 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, c h aracterised 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 water in the sucked out mixture.

4.

A method according to any oftheclaims1-3, ¢ h ar a cterised

i n that cutting means and/or water jetting means are activated for loosening of the
3 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)



30 punp 26 for replenishing of water. At the |atest step of the unloading
operation the ship can t two degrees to enable the punp
suction 13 to (%%%lé% out |m Il mgm m.ﬁmﬁd 6 at a for-and-aft pgidgygefood7oe
cargo hold »0 cone Wa eutter jpead can be put on the suction 13
I f the substance has hardened too nmuch. This is extensively utilised
equi pnent that is often used for renoving soil and nud on the seabed. 5
The punp station 4 is elevatable within the hatch opening 21. The punp
station 4 is r nt,enapc €S el uipdi ng -
kYt st Hefbhd GYEI ndig! EBHNLERAgCE PUEROSES: cThe qub

colum 14 and d ["'evel'l i ng nechani sns ma¥
st andard conmethef éurirgjoagimgnthe watemyumpedmmuwlmutmaéé egaig drany Wd

Th 1 f
The float 1 11l gy ipubbif oy b3 6 438 Bllnf beneVIdy &'e%tg&gz"{”ga”’ﬁfgﬁ@f evel

~for discharge BQ#’?p gvawrhﬁam%iaummd%S»M%ntﬁ ytmrr&mﬁimﬁwweéﬁ RV sand
i s unl oaded.s ﬁsoa&ame vmerrl@@r Eﬂce?%éép&xemh@&ﬁhﬂg titlosdihg ireonder toolet
fig.8. The ext ai* 3 a1 {.] f Ealnandl t tthe
cargo hold 2 vﬁ?’ésf’ ésﬂ%"ﬁée@f’ﬁﬂ ltt f@sPﬂﬁébe? ey {Jﬂ&s & 15198 DeP ween
vat er and sandpdss oatboardagaliy withithewatey B¢ing pampedoit40. The di scharge punp 15
of the float is now |ocated at the opposite end of the

6. :

10 A float (1) having a pump. station (4) for use during loading and unloading of bulk
carriers (55 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 thatatleastthesuction (13) of the pump
station (4) is able to be elevated or lowered in respect of the float (1).

15
7.

A float (1) accordingtoclaim6, ¢ h ar a cterised 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) accordingtoclaim7, ¢ h aracteris.ed 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 ar acterised 1n that,
the pump station (4) comprises a motor (16) which is in driving connection with the
pump (15). '

0 10.
A float (1) according toclaim9, ¢ h ara c terised in that
the motor (16) is connected to the pump (15) via a transmission (17) and a support (19).

35
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cargo hol'd 2 in respect of the outl-et--of the |oading pipeline 10a. The

di scharge punp 15 is now used t he maxi mum water level in the
cargo hold g obhgeat er \I{‘“ﬂ“j“‘ﬁ“@l@iﬂ/mkpt ~deeper for the sapgdNdholGo79i ven
reasonabl e chance” to setithsill s ieyg 20 that as little sand as -
possi bl e i s passed outboard again through the discharge punp 15 and the

di scharge hose 1l1a. The relatively large area of the cargo hold 2 conbined
with the capacity of the |oading pipeline 10a and the di scharge hose 1la
and the di stangg between the two, maintains these parameters. At -hi gh soi
content in . the sand 6, different heights can be nore optinmal if a desire is
present to pasé fieatflascering welaim 9,p08shbheT oAt Bohr® hdaisn® fhelwAt ethat
| evel can be coptpiugiy @9) bya pé¥ist standart heudiiana pandeandun® thé floRTd) 4% Ouniber of
throttling the OUt§OIBF water flow. in the &isch%@ae §%§$ lla.. The operation
may be roni t or SRVRERLN direstedyaierphnazriesddht providet 1 oftpm gftheifeator ¢ he
ship. 30 s9 Pat ent Cl ai m s 1. Anmethod for unloading of solid

substance havi ng hi gh degree of water content . froma 5 bulk carrier, said
bul k carrier has one or nore cargo holds receiving the solid substance,

AMENDED SHEET (ARTICLE 19)



and the solid substance having such a high degree of water content that a

| ayer of liquid is formed above at Ieast ‘areas of the solid substance, said

sol i d substwoesbsisng punped out of caggo hold by a SU|ﬂ55VEO§%W$7 i ch

is placed on a float being freely nnveaﬁl on the layer of liquid in the

"cargo hold, char acteri sed110 i n that thg solid substance

and water are punped out of the cargo hold at a-ﬁ¢ede7- m

ratio and that water is replenished into the cargs hvﬂa at

rate which is corresponding substantially to the 4 g being punped
w1 s ed in

“? volunetrlc

outboard. 15 2. Method according to claimi1, c¢ h § _C..Ig
thatthe punp delivers a mxture of water and solid sHBs r:ﬁf‘
volurmetric ratio between 70:30 and 60:40. 20 3. Mephed .|ng ro claiml
or 2, characterisedinthatthqﬁlnlet s
~displaceabl e outwardly and inwardly in the verti“cal g; in rﬁgbect of
the float for adjusting and adapting the inlet isn e 3 to t opt i mal
condi tions between the solid substance and watei=in the Sucked out mxture.
25 4. A nmethod for |oagint, of solid subsigyice havi ngi\i gh deqree of water

content into a bulk cAarrierN, in which the cargo hol d{i n/udeyg a fl oat
having a pdfp, the nyxture solid
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substance and water is punped by an external punp from outboard and into
the cargo 30 hold, char acteri sed i n that during |oading,
the water iwoRes®es outboard again fr,)om the cargo hol d by theCpyOp/@a7% he .
float at substantially the sane vol ufet ficOrate as the water arriving :

i nboard, and the water |ayer is kept deeper than during unloading in order
tolet the solid matters settle and as little as possible of the solid
matters are allowed to pass outboard again with the water being punped out.
35 100 5. Afloat (1) having a punp statiqn (4) for use during | oading
and unl oadi ng of bulk carriers (5) that Qitd subst ance (6)
having a high degree of water conpent, ) is dedicated for
depl oynent in a cargo .hold (2) togeth ubstance (6), c har ac
terised in t hat at | eastt hesucg| on (13) hepunp station (4) is
~able to be elevated or lowered in respe¢f of the f (1). 6. 10 A float
(1) accordigng to claim5, ¢ hi@D acfdler i s ed 3 n that the °
entire pu ation (4) is ahle to Qf elevateq or | owere spect of -the
float (1). 7. N -

-
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A float (1) according toclaim6, char acterised i n that

15 the float (1) has a stationary guiding colum (14) to whi m
(18), thaivoesedrse to be eI evated of I( wer-ed, carrying the‘%@%"g‘m@ﬁ’ﬁp
1)

station (4), is provided. A fl oat according to claim7, c¢char ac
terised I n t hat 20 the punp station (4) conprises a notor (16)
which is in driving connection with the punp (15). 9. A float (1) according
toclaim8 <c¢characteri sed I n that 25 the notor (16) is
connected to the punp (15) at R ssion (17) and a support (19). 10.
Afl oat (1) according to cl in1$, C h r a cm% eri sed I n that
the punp (15) is a per sgfstanfdarfy nud/ s&Qd pu and that the float (1) has
a nunber of 30 d di regtefg water nozzl es provided in the
bottom of the floal. 11 AVENDED CLAIMS [ i ved é e I nternational
Bureau on 24 April (24.04400); new claim clains ARIO.
‘renunbered ag cl ai 5-11 (3 phgel)]

|esnet
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1. A nethod for unloading of solid substance having high degree of water
content froma 5 bulk carrier by nmeans of punping systens, said bulk
carrier haswvon®38Wrs nore cargo hol ds aec?i ving the solid subskGRHYERMEY t he
solid substance having such a high degree of water content that a |ayer of
water i1s formed above at | east areas of the solid substance, c¢c har act
eri sed i n that said solid substance is punped out of the cargo hold
by a suitable punp which is placed on a float being freely 10 noveable on
the layer of water in the cargo hold, that the inlet (suction) of the punp
is projecting into the water and is operated into the solid substance, and
that the solid substance and water are punped out of the cargo hold at a
predeterm ned volunetric ratio and that water is_replenished into the cargo
hold at a volunetric rate which is correspondigg Jub: Nally to,t,he water
- vol une being punped outboardjp 15 2. A nethos Mdiffg to i Menar
actrised i n that the Runp QE,;, tune of wa and solid
substance at a vplumetr stween 70: 30 and}60]40. 20 3.

Anet hodaccor di ngt i har act e iffs ed i n at the
inlet of the pum | e outwardly and i1me€dLy in_the tical

@ | o & et i o o e 8

displéc

Fig. 4




direction in respect of the float for adjusting and adapting the inlet in
accordance to the 25 opti mal conditions bet ween the solid substance and
wat er in oiked out mixture. %od according to BEY/NKPHE?c| ai ns .
1-3, ¢ h racteri sed:i n thét utting nmeans and/or water jetting
means are activated for |oosening of the 30 solid substance adjacent to
the inlet of the punp. 5. A nethod for |oading of solid substance-haVing
hi gh degree of water content into a bulk carrier, said bulk carrier having
at |least one cargo hold, which cargo hold i ncl udes 35 punpi-ng systens, the
m xture of solid substance and water is punped by external punp 12 from

- out'board and into the cargo hold, c¢c har act.e e d i n.that
during T'oading, the water is punped CORt i nuou tboard.again_fron1the
cai-go ‘hold by a punp having an inlet, said pu ng proVyijded on a
hori-zontal |y nobile float, the | wntlaIISQi:he sane
.volunetric rate as the water 5 |arriving inboar
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it er | ayer s

kept deeper than during unl oad{Tig Tirjoraer to BLE TTq_Suy nce,
settte and as little as possi bfeoff{te—sotTdE ST 20 pass
out board again with the water beingrﬁunped out : ﬂ =
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6. 10 A float (1) having a punp station (4) for use during |oading and
unl oadi ng of bulk carriers (5) that transport solid substance (6) having a
hi gh degr esvodorsesmiser content, said floaf (1) is dedicated fpcroepbogorent in
a cargo hold (2) together with the substante (6), char acteri sed
i n thatatl eastthesuction(13)ofthepunp station (4) is able to be el evated
or lowered in respect of the float (1). 15 7. A float (1) according to
claim6, char acteri sed i n that the entire punp station (4)
is able to be elevated or loyered in respect of the float (1). 20 8. A
float (1) according to claif7, <c h %Lgha cterised i n that thk
float (1) hag h_statigna i di I (14) to which a he at -

d i n that
dri vi ng
cl ai m 9,
to the punp
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35 13 11. A float(1) accordingto claim9, ¢ har a czp Q l's-,e a> i .
n that the punp (15) is a per se standard nud/sand punp and gﬂﬁ':‘},_ hﬁeélﬁﬁ 2001
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A method for loading
and unloading of solid
substance (6) having high
degree of water content of a
bulk carrier (5) is disclosed.
The bulk carrier (5) has
one or more cargo holds (2)
receiving the solid substance
(6) and the solid substance
(6) having such high degree
of water content that a layer
of liquid (7) is formed above
the solid substance (6).
The solid substance ®) is
being discharged from each
cargo hold (2) by means of
a suitable pump (15) which
is* placed on a float (1)
being freely moveable on
the layer of liquid (7) in the
cargo hold (2). The solid
substance (6) and water are
pumped out of the cargo
hold (2) by a predetermined
volumetric ratio and water
is being fed into the cargo
hold (2) by a volumetric




