WO 2004/ 111353 PCT/ BE2004/ 000084 1 DEVI CE AND METHOD FOR DI SLODG NG AND
RECOVERI NG DREDA NG MATERI AL OF VARYI NG NATURE The invention relates to a
device for dislodging and 5 recovering dredging material of varying nature,
conprising a bearing housing, a drive shaft nounted t j tatingly
driving w YR 2443433 ni ned torque a cutter head with a rs\iﬁ({}%r 0649‘{09(%3, whi ch
cutter head is nountable on the drive shaft via a hub, and a suction pipe
whi ch can be connected to a suction 10 Irouth which is surrounded by a fixed
cutter shield which fills the space between the rotating support ring on
the one side andPEVECE #a¥0 METHROR tFOR) BRI SLORCEHE: APy REGUYERENGDN t he ot her.
Such devices are .generaddﬁbdiiﬁe%{. qkﬂi.cbti‘tgﬂn?ﬂféibﬁ dredger for
recovering dredging matertal. In the construction of a cutter suction
dredger an optim zation for a specific type of material is typically
carried out, eifher, for.a hard, material such as rogk, aor.for_a,softer

mat eri al such a'fshes Je%ﬁgndfgﬁ?%g%& athHJ‘%%of%tcgﬁlgﬁg%ﬁgha%% rock and
stone 30 regundrihORiredgingemdtont dlhalf vheyiegtdatifrel, heotpkieingead can
produce a grea,t cuttin forcg. This means that for a detern ned torque the

smal | est pBeRTHIE hAusidler 20friFR shaltt BPuRted thersdd fog roratimE Y ype of
material . &kivsng fthher BBEerRi KEP Wb HienanBRefe hataddyikRJads@slgd g of rock
25 or stone a large part of the cut bed material is not sucked up by the
dredge punpivda MHets Gotten head his auntablefen Hnidsd venShAEL a¥+ady
dredged bohtMm 4%4 SPidd@9en bipO HEH LankBEPco et ldhagesasti gy as

possible it is also advantageous for the cutter to-be as small as possible.
The cutlid ngoBYh privicds d si suhspehdedihyiat ddxad enbsrr shigddswhbiehto t he

suction m@&g%%T%;sﬁfglc%wbégﬁﬁgn Oghé r}%ttarti“g?ggﬁﬁpcyptt Ei:rinbo ohhghe SHied ion mout h

must on the e be as high as possi
side and the suction mouth and the bearing housing on the

other.
Such devices are generally known in a cutter suction
15 dredger for recovering dredging material. In the construction
of a cutter suction dredger an optimization for a specific
type of material is typically-carried out, either for a hard
material such as rock, or for a softer material such as sand.
The dredging of hard bed material such as rock and stone
20 reguires on the one hand that the teeth of the cutter head
can produce a great cutting force. This means that for a
determined torque the smallest possible diameter of the
_cutter head is desired for this type of material. It is
furthermore a known phenomenon that during dredging of rock
25 or stone a large part of the cut bed material is not sucked
up by the dredge pump via the suction mouth, but is left
behind on the already dredged bottom as spillage. In order to
keep this spillage as low as possible it is also advantageous
for the cutter to be as small as possible. The cutting
30 process is hereby situated as close as possible to the
suction mouth. The inflow speed of the transport water to the
suction mouth must on the other hand be as high as possible

s0 as to transport the cut stones as well as possible to the



so as to transport the cut stones as well as possible to the WD 2004/ 111353
PCT/ BE2004/ 000084 2 suction nouth. A small entry section of the suction
nmout h, and thus high water speed at the entry to the suction nouth are

t herefore vant us. Conversely, considerably | ower required
for 5 dr eglg)lzﬁgmg?’%?ess hard material such as sand or gé(gl\(/e ,o‘g'i(\’gosft IS

advant ageous to use a cutter head with a relatively large dianeter so that
the quantity of bed material being cut 2nto is greater, and a greater
production is achi eved. Wien dredging sand or gravel it is advantageous to
have a cut sectidg0 rvedd .| &r geall hamttyheseoptipnadf cthe equdidad fionthock. The

quantity of hed material being cut into can,then becone . larg her eby
enabl i ng aaagea it hplrg(%ldl‘f(?'?%n.gp?%é aatl é:?lﬁer%ngﬁytg? tfel'hee sélﬁgtlpan%{)r%ﬁlﬁh can al so
be gi ven aarkatigerefranrstadvrahtageoW¥en dredgi ng sand nmuch nore bed 15

material is after all sjg})plied_to t he uctio% nmout h, so that .dredging can
take place wit hCPRYHeTedanSPRFdderaly diewelc SROAPE PAMPISTpRECERE it is

advant ageouseliginf s 2@ dsh@arfyditetifl SHRRSREr bavd dheyedimasagaipat being
cut at the_ highest possible densities, this at the | owest possible 20

speeds, whéPePAVIHAIRANSTELeHFEI 2 dBdatoheqdi réth el FRAMEIVERE 13ES? to punps
and condui Bﬁam@@e:‘.’@é 3t Qﬁeeﬁﬁéﬂﬂiﬂ’f%d'b%e mhPEr 1A ANRAG cull enthen

mnimal . A larger suction nmouth I's an advantage here because it enhances
t he infl owisf grertens disda gueatenlpriuciicn dar helievrd.dWegi ng of sand

operation - t ace { i.m LOUmM suction
hei ght of 9%%8@% e%g%%ﬁr?pr?%i%t%vigg gﬁ la%\%g{]vtqgégs?é{rlgl%%q{%‘{/eg%au il)%ggnt ry
| osses Ith tkedslztgen tieut theoopbimsl |mwtas hpedsibt erodkn \Thew of the above,

a0, SRR 8 S8 R, U 0o%BRAe o st o T
larger, thereby enabling a greater production.
In a larger cutter the suction mouth can also be given a
larger construqtion. When dredging sand much more bed
15 material is after all supplied to the suction mouth, so that
dredging can take place with higher densities. For an
economic pumping process it is advantageous to realize the
hydraulic transport of the bed material being cut at the
highest possible densities, this at the lowest possible
20 speeds, wherein the bed material does not quite sediment. The
wear to pumps and conduits, as well as the energy required
for transport, are then minimal. A larger suction mouth is an
advantage here because it enhances the inflow of the cut bed
- material. Because during the dredging of sand operation often
25 also takes place toward the limit of the maximum suction
height of the dredge pump, it is an advantage for the
hydraulic entry losses in the suction mouth to be as low as
possible. In view of the above, it is an advantage in the
dredging of sand to apply a larger suction mouth than that
30 which is optimal for rock.
An optimization has heretofore been carried out in the
construction of a cutter dredger for either rock cutting or

sand cutting, or for neither of the two. Each of these cutter



An optim zation has heretofore been carried out in the construction of a
cutter dredger for either rock cutting or sand cutting, or for neither of
the two. Each of these cutter WD 2004/111353 PCT/BE2004/000084 3 dredgers

is then not o | and thus | ess conpetitive in the for mhlch
gezﬁ “gi%s? &E@BJ/&%

it has not m zed. The invention has for its obje propose
device for recovering dredging material of varying nature, which deV|ce 5
al l ows technical optimzation of the prioduction for dredging rock and stone
as well as for dredging bed material, so that the device can be optimally
productivedzadhansnnetthéﬂenétloﬂhﬂﬂalfbaﬁdthmﬁ lapl icompebhtiverin Hihe pur pose

t he device a Ln% g h? |nv 0 hgs t he fe%ture t hat a nunber of
cutter hea@%p 8™ §PF1 % 8rP° %% i Ahreter San be nounted on the

drive shaft, \M}férﬂhlﬂrehbﬁoﬁuﬂi)@@rﬁoﬂ iitg dbgwet efo iprofi@iser ai aedl&a/ fdre torque
and the nature of, the dred g g material to be recovered he, support
ring di amef&FOETdrOhErrPfeNSiMAtRFicde O VRbYIRE MR ULRe Hh%?@r $ELEF to be

nount edscag: 1dws deenaheseno lmﬁafr%%t bentRé pdhsned omakeki atedgify and the
torque available on the cutter or in other words as a function of the

required f&pele a1d Ekeneeds hwe%e?setf)ﬁf frpdgped Hasl @ater2elope? st thor e
ef fici entl ype ldedite RYS BQSébPirﬁ‘alﬂﬁ%%QhBBL%‘ ad' @Mtk abe fOf dr edgl ng,

to mount a cutter he d w sui tabl'e support ring dianeter by nmeans of
the same hbbtlrfiels @ﬁlaepéhgﬁtloan ch is a sinple operation which can take

ead vi th a Tel o vary” ERappYer herBAd deepfuli FHEe A8hentlof O Phi s
wi | | mifeoles ﬂ:tm/efetaltareaduatlmrraimh@dvalﬁt agetéehdieadse wittht Bng process takes
place cloget L0 G HekEOR: MU MinaiG 8BY 0G G dBh RhECER: &

shaft, wherein the support ring diameter is determined by the

torque and the nature of the dredging mater;al to be

recovered.

15 The support ring diameter and the line of the teeth
points of the cutter head to be mounted can thus be chosen as
a function of the bed material type and the torque available
on the cutter head, or in other words as a function of the
required force of the teeth, whereby it is possible to

20 operate more efficiently. It is thus possible, depending on
the material for dredging, to mount a cutter head with a
suitable support ring diameter by means of the same hub on
the drive shaft, which is a simple operation which can take
place rapidly and efficiently on board a dredging vessel.

25 For a cutter head with a relatively small diameter
suitable for instance for rock, this will moreover have the
additional advantage that the cutting process takes place
closer to the suction mouth, whereby the cut-away pieces of
rock can be sucked up easily into the suction mouth, and the

30 spillage remains limited,

According to a further developed embodiment of the

device according to the invention, a number of suction mouths

with a different entry section can be connected to the



rock can be sucked up easily into the suction nmouth, and the

remains limted. According to a further devel oped enbodi nent of the

according to the invention, a nunber of suction nouths wth a different

entry section can be connected to the WD 2004/ 111353 Pg&ﬁg?gﬂﬁb&g@g84 4
nou I'S

suction piﬁ@?mﬁﬁﬂﬁg?n the entry section of the suction

30 spillage

devi ce

eterm ned

by the nature of the dredging material to be recovered. In this way a
suction nouth can be connected for a 5 #gmterial such as sand or gravel which

has an entry section
or der

mat eri al

which is larger than that which would be connected in
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dredging material sedimenting. For a material such as rock
this transporting speed will have to be higher than for sand
in order to avoid sedimentation, which for rock means that a
smaller entry section of the suction mouth is required for
optimum production.

According to a further feature of the invention, the
dimensions of the suction mouth are adapted such that in the
operative position the bottom end fits closely between the
cutter shield and the support ring of the associated cutter
head.

A further developed embodiment of the device according
to the invention further comprises a cutter ladder, and a
number of cutter shields can be mounted against the cutter
ladder which, during use of different cutter head/suction
mouth combinations, allow the cutter shield to be connected
on one side to the edge of the bearing housing and the
suction mouth and on the other side to the inner edge of the
support ring and the front end of the cutter ladder.

The shaft is retained permanently, whereby the hub of
the different cutter heads remains in the same position
relative to the cutter ladder. A part of the greater axial
length of a cutter head with larger support ring diameter is

hereby situated in the direction of the cutter ladder. The



suction nouth and on the other side to the inner edge of the support ring
and the front end of the cutter |adder. The shaft is retained pernmanently,
whereby the hub of 30 the different cutter heads remains in the sane

position relative to the cutter |adder. A part of the i.al  length
of a cutteMOrY' NS¢ | arger support ring dianeter is ﬁéﬁ%@%@?@gt ed in

the directi-on of the cutter |adder. The WO 2004/111353 PCTBE2004/ 000084 5
support ring of this cutter head thus I9es further over the cutter |adder
than that of a cutter head with a smaller support ring. In order to cause

t he cutterssppetid tingf bf thisseltteaghiendt thhe liwwerfvedperodbvéhettsupport ring
on one 5 side and to al fit, onto the ntour of the front.edge of the

di verse suftter ﬂﬁ?t%ﬁ§ %ﬁaf‘hth%tﬂﬁ &G g,gefhké‘? iwslthpraoﬁ“aihef he option of
mount i ng dsvgsse: Madigf.i gd evEéLIto Juelkdshenchte: SN «adt tor £1adder .
According to a possible variant, the cutter shield takes 10 the format the

bott om of &lPFehEA%dNESnELenintRE Bid9e: O oRhe GFURRRF Tt FEREr OReBRE wherein the

smal | er st hg; SUPRA trd 121G0 @haNBAES Qe LRALEHEISF NRAGAALPeagRUSE €d, the
greater is the angle of opening of the truncated cone of the cutter shield

to be nountbd, divexsedsuctdon rowrs arhéhenatheri sida .eitheret 8 15 support
ring. This e .end i raq as far as the
R e e L

front side o cu er. verse shi el'ds can for
instance akhi&bds$ iorecthen sehe sameer rigdlderc.to the cutter |adder. That is, by
sliding these 228?sh| | ds .at .the front over Et\etcutt r bearl.ngdhgg)%égg and

the suction mouthoahd'%dPedi ﬁas?ﬁbe f‘ﬁfé’&fly onh? e F AT spl)%ﬁ phéry ~to the
front and ehethermuit ethd ddteom dhis tmakestedptaoenantthesidipketiomccor di ng
to anOthero%sgggtcéﬁtéguaéaﬁyeggéggknEﬂﬁg %%giler the support ring
diameter of the cutter head to be mounted, the greater is the
angle of opening of the truncated cone of the cutter shield
to be mounted, in order to fit onto the inner diameter of the
15 support ring.

This cone can be extended by means of a peripheral edge
as far as the front side of the cutter ladder. The diverse
cutter shields can for instance all be fixed in the same
mannef to the cutter ladder. That is, by sliding these

20 shields at the front over the cutter bearing housing and the
suction mouth and screwing them fixedly on the rear periphery
to the front end of the cutter ladder. This makes replacement
simpler.

According to another aspect of the invention, at least

25 one nozzle is provided for spraying a fluid, typically
seawater, under high pressure into the dredging material cut
into by the cutter head.

Production can hereby be increased further, particularly
for sand, for which a cutter head is used with a relativeiy

30 large diameter. Injection of a fluid under high pressure
ensures that the negative water pressure created during
cutting into for instance a sandbank is immediately relieved

by the injected fluid. The foot of the bank being cut into



25 one nozzle is provided for spraying a fluid, typically seawater, under
hi gh pressure into the dredging material cut into by the cutter head.
Production can hereby be increased further, particularly for sand, for
which a cutter head is used with a relatively 30 large_dianeter. |Injection

of a flui dIIY1¥h pressure ensures that the negati vECHEER P%syr e

created during «cutting into for instance a sandbank is imrediately relieved
by the injected fluid. The foot of the dank being cut into WO 2004/ 111353
PCTBE2004/ 000084 6 hereby col |l apses i mredi ately and an extra quantity of

sand: can herswicked lupseasimhédidie1desadi edettirdefantinyt &f soference to

figures 5 and i

6. Breaching sand fornms a sjignifjcant rt.,of the production
parti cul arF3m ke s‘éﬁ?i‘)‘?dbéa' safetidrl e deRETHRD %&ﬁltégi ¥bFR rapid and

| ar ger - scak@feRirRACRIONG i hases e Hid ect pebabNLifamindd tBEAGUST I ON _
considerably. In addition to this effect, the water jet also has a directly

erodi ng f uktdRihicamtcRarFkedi he inradegsésnt Prrtifydariyy 1B SERAY RRfed sand in
front of thesuchi OAvEDNbhe ARt hEke! 0564 naipasescpragusdi on. According

;
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to a possible odi ment variant of the device according to the invention,

the drive bhedchirgkdasathel eblectf minminererdéng trrddwctmianchannel for the

fluid under essur, erein f he .at .l east n | e_i t on t he
outer end ?L%R% C§(?]:rt%'ebelgr'i \\yg1 éﬁ%ﬁl%nor%%eg ad ?gﬂ?%te, cu%t graltgje:ggggﬂfn so
const r uct i bas hasdideetagyvanvdiyey ofurtitiing weiyh Yidbudise Thereasestilen furt her

mator  al OB LS G A 0ET | S O FReNHeY! CPRGtOrAPRg e BCE e o
i nventilon. thenetdys imeenBesnpiedudtikemi se relates to a nethod for

According to a possible embodiment variant of fhe device
according to the invention, the drive shaft takes a hollow
form in order to form a channel for the fluid under pressure,
wherein the at least one nozzle is mounted on the outer end

15 of the drive shaft connected to the cutter head.

This construction has the advantage of being very
robust.

The invention further relates to a cutter suction
dredger for dislodging and recovering dredging material,

20 comprising a variant of the device according to the
invention. ‘

Finally, the invenﬁion likewise relates to a method for
disledging and recovering dredging material using a device
according to the invention, which method is distinguished in

25 that the diameter of the support ring of the cutter head is
selected as a function of the dredging material to be
recovered and the torque, wherein a smaller diameter is
selected for a harder material, and that the selected cutter
head is connected to the drive shaft.

30 According to a more advanced embodiment of the method
according to the invention, a suction mouth with a determined
entry section is selected as a function of the dredging

material to be recovered, wherein a smaller entry section is



di sl odgi ng and recovering dredging material using a device according to the
i nvention, which nethod is distinguished in 25 that the dianmeter of the
support ring of the cutter head is selected as a function of the dredging

material tgQ b I vered and the torque, wherein a s 4 Eﬂ&ﬁﬁﬁ%@r IS
selected f fjéimﬁéﬁﬁgr material, and that the selectedngtrﬁgr ead is
connected to the drive shaft. 30 According to a nore advanced enbodi nent of
the nethod according to the invention,7a suction nouth with a determ ned

entry section is selected as a function of the dredging material to be
recover ed, sehetedt wrs@nhkederndrgdgiact imehersaWO 26D 4/hE] B338cted

PCT/ BE2004/ 000084, 3el,80LEf LOF @ Mandg! oiedghng ymter i al , and t e
e 1 On

sel ected sSuction nmou i's “"Connec 0 the suc pi‘pe. The invention will
be further el ucThatiadremtiichewhasise afurtihee ahnekdat«ht aw rdpeabdsihecf i gure

description, herei nbelow, 5 in i ch ng others, an ex | ar nbodi ment of
a devi ce 5880?5‘?‘?‘?@64 c?rﬁwénﬁneﬁﬁﬂﬂb%%%%ebee??ﬂg TS ggg:ellﬁi{’?ﬁ%w’ dr awi ng:
figure b shawshaclsi Gy ewheksaashéfendllaht yaeabbd Bfients Wt i0dediedger; 10
figure 2A is a schematic axial section of a Eart of a_ device according to

the i nvent PEROBH Rhitkh e IrBaREden Hildubprel l hoakratgitt ildh th8uth and cutter
shield (cuigtglishiel d), for instance for relatively soft bed material, sand
etc.; figure 2B shows a cross-section along line Il-11 in 15 figure 2A
figure 2C showsfagper thrahawswaosidaevian wofr ashhépdwile® uttele devi ce of
figure 2A, .on:\Qi ch-d A;ecess for the suction nouth can be clearly seen;
figure 3Ais a schematic axial section of a part of a 20 device according
to the lithventi ofiigaravid’cH sarce sebemeetc seaxial section of a part of a

device according to the invention on which are mounted a

cutter head, suction mouth and cutter shield {cutter shield),

for instance for relatively scft bed material, sand etc.;
figure 2B shows a cross—-section along line II-IT in

15 figure 2A;

figure 2C shows a bottom view of the cutter shield used
in the device of figuré 2A, on which the recess for the
suction mouth can be clearly seen:;

figure 3A is a schematic axial section of a part of a

20 device according to the invention on which are mounted a
cutter head, suction mouth and cutter shield, for instance
for relatively hard bed material, rock etc.:

figure 3B shows a cross~section along line III-III in
figure 3A;

25 figure 3C shows a bottom view of the cutter shield used
in the device of figure 3A, on which the recess for the
suction mouth can be clearly seen;

figure 4 shows the overlap of the schematic axial
sections of figures 2A and 3A;

30 figure § is an axial section of the head of a cutter
suction dredger according to the invention;

figure 6 is a schematic view of a bank after being cut

into by a cutter suction dredger, with and without water jet



cutter head, suction nmouth and cutter shield, for instance for relatively
hard bed nmaterial, rock etc.; figure 3B shows a cross-section along |line
[11-111 in figure 3A;, 25 figure 3C shows a bottomview of the cutter shield
used in the device of figure 3A, on which the recess for the SHCti on nouth
can be cl eXOYUHE figure 4 shows the overlap of the ScHEFRPYIRE al
sections of figures 2A and 3A; 30 figure 5 is an axial section of the head
of a cutter suction dredger according&o the invention; figure 6 is a
schematic view of a bank after being cut into by a cutter suction dredger,
wi th and withectiosater jet WO 2004/111353 PCTBE2004/ 000084 8 injection.

Figure 1 shows dredgi ng vessel._wi th cutter.suct.iaon, .dredger. The typical
conmponents of s hE hl’sgo‘é'?eaadf%%é’rg vffs?%\owﬁ%%hc&ttoerr és’gﬁél%%sts 3, 4,

and a | adderedqdd & Tet kypitatldesmpérieits? of Sshitlat£dHip e auleddend of

| adder 1 are the cuytting neans in the form of cutter ad 5, and provided
al ong | adder E‘f’%raé"' ¢t P nsﬁ’é‘an%‘_’ﬁ%s v@m én EB‘STp‘??]sE\‘; rs&@'E’ﬁSnWlf']?ne and a
punp. . 5Thea88éP wihdhunt hek t RL e dad tiet BuBedeska BN RBekon aké tHd Kinds
of operations on deck, a bridge 7, a work-platform6, for instance for

per f or m ngCREFMEMAS dpethei HPE0 Af @uCtEFerherd 5 PRY RFOULIPDdgi ng of
the bed magephali Qe ANGraPYdPRLE |sS 14SKRl cH NEomRGad 2SR pOA € 4 1S
used when t%éh‘?i rég&i spud r%Sgp((:)Pe Sr%%snsto be %j?s:}foaced. Tﬁe Invention will
now be el udiidatanf @ twmpef erence to figures 2 and 3 which show the sanme

cutter suction gfedger, g oYtaD: 3% LoFMUN RleR SUALEE 1A B0godOany SUCtion

10 kinds of operations on deck, a bridge 7, a work-platform 6,
for instance for performing maintenance operations on cutter
head 5.

During dislodging of the bed material only one spud pole
3 is used. The second spud pole 4 is used when the first spud

15 pole 3 has to be displaced.

The invention will now be elucidated with reference to
figures 2 and 3 which show the same cutter suction dredger on
which are mounted a cutter head 10, 10', suction mouth 14,
14' and cutter shield 21, 21' for respectively a less hard

20 material such as sand and for a hard material such as rock.

Cutter head 10; 10' is provided with a support or back
ring 15, 15' and is mounted on the drive shaft via a hub 9.
In figure 4, which shows the overlap of figures 2A and 3A, it
can clearly be seen that two cutter heads 10, 10' with a

25 different support ring diameter D, D’ can be mounted on the
drive shaft, wherein the support ring diameter D, D' is
determined by the torque and the nature of the dredging
material to be recovered.

The cutter suction dredger is further provided with a

30 suction mouth 14, 14' which is surrounded by a fixed cutter
shield 21, 21' which fills the space between the rotating
support ring on one side and theé suction mouth and the cutter

bearing housing on the other.



14" and cutter shield 21, 21' for respectively a less hard 20 material such
as sand and for a hard material such as rock. Cutter head 10, 10" is
provided with a support or back ring 15, 15 and is nounted on the drive
shaft via hub In figure 4, which shows the overl | 2A and
3A, it caﬁoc?#@gifs)§3be seen that two cutter heads 10, i%ﬁ]\%\n]i{o%%gﬁ@g
different support ring dianeter D, D can be nounted on the drive shaft,
wherein the support ring dianmeter D, D9is determned by the torque and the
nature of the dredging naterial to be recovered. The cutter suction dredger
is further prodAsdedronnt Anafi@dres ot ton soaticor moukd's WA chdl scayumeounded by
a fixed cu ield,. 21, .21 i,C il 1 e Spac e ot ating
support ri%%&%enc%r@e%ggge&aﬁhﬁ%%&stu(I% ;%k %%%{Er?nang) '?’ Hg %é‘?fi;?ﬁ qﬁ‘é{%’i ng

housi ng onThdergidyersecOor 004/ detE3n3 nPETH PEADO HAMR@84 £ Bhdsdrsdudmagi n fi gure

4, two suction mouths 14, 14' cap he coppnected. with a different entry
section tom?'ﬁ%r’rs%cttiooﬁepbfﬁ‘éc.’vesﬁ?g gxntgwg%%%tli‘%&q Yikht 8r MRS K He nature
of the dreggitibn MR @skdl £bp DEsiLRQVELEIsard SUGiIgudie IBYL bhaw tom | ar ger
entry 5 section is used for instance for sand (figure 2B) than for instance
for rock (FPRRAWSEPLT ECketfEH™ #B2t forms part of the set consisting of

cutter head 10 andSUGHiQRdMPY fordtt Phir@Ube S A Lbligkingheel d 21 of
the set 10", 14' (figure 3B). These cutter 10 shields 21, 21" both take the

formof a evtfratharddfeandCeeeidhonsmostt 24 1(tigune Shdedndnceeey ear side
(l'arge pegj POy Y91 W tReCY¥LE ”Pd",Ca_lelt'p‘?K(‘_:L@%F%?éB)Qd%e%@- cBotd. shields are

fixed in the same manner:. at the fron the truncated cone) they
sl i de @&¥ershheldutdler 215 bebhitakadirsi Agrasotiml wuakGagedoond. 14/ 14' . At the

rear they €Sy DhxedlYetQddia bhothe St A3 i%e G G4t Ler | adder.

periphery) with a cylindrical peripheral edge 26.

Both shields are fixed in the same manner: at the front

(top of the truncated cone} they slide over the cutter

15 bearing housing 25 and suction mouth 14/14'. At the rear they
are screwed fixedly to the front end 23 of the cutter ladder.
Cutter shield 21, 21' thus fits around the front side of
cutter bearing housing 25 and around the front contour of
suction mouth 14, 14'. The angle of opening of the cone is

20 chosen such that cutter shield 21, 21' fits as well as
possible onto the inner edge of the support or back ring 15,
15'. The cutter shield 21' associated with a cutter head with
smaller support ring 15' is extended slightly with a
cylindrical peripheral edge 26 so as to fit onto the cutter

25 ladder.

Figure 5 shows the head of a cutter suction dredger.

Cutter head 10 is mounted on drive shaft 11 by means of a hub
9. Along drive shaft 11 is provided a suction pipe 13 for
sucking in the material, which can for instance be sand,

30 dislodged by cutter head 10. This material is carried away
through suction mouth 14 via suction pipe 13. Cutting blades
17 of cutter head 10 are typically provided with inserts or

adapters for receiving knife pointé.



Cutter shield 21, 21' thus fits around the front side of cutter bearing
housi ng 25 and around the front contour of suction nmouth 14, 14'. The angle
of opening of the cone is 20 chosen such that cutter shield 21, 21' fits as
wel |l as possible onto the inner edge of the support onﬁ%gck rin&315, 15" .
The cutter YOR®Y 134 associated with a cutter head wi tHVRHIYEI®*E upport
ring 15 is extended slightly with a cylindrical peripheral edge 26 so as to
fit onto the cutter 25 |ladder. Figureibh shows the head of a cutter suction
dredger. Cutter head 10 is mounted on drive shaft 11 by nmeans of a hub 9.

Al ong drive shafie Hrive BhE¥t defkes SUGLLOBwPEPEn b Whe puelsbsg o the
mat eri al, which can for instance be sand, 30 disloq%Fd by cutter head 10.
Thi s mat er FAFI GachpBRChWEY L9 rE\fyRUSHErROIP TR TLAHPE BIRITHE pi pe 13.

Qutting bl gdesn 1avels eHbigEL NeAd 0 ane,Lypig@l |y provided with inserts or
adapters for receiving knife points. WD 2004/111353 PCT/ BE2004/ 000084 10

The drive shaf tTheleslyaatrgprew ¢oFert of drdeptinpsdgrounddndi Kgter channel 12
for thesSunh@Undiig ¥akebulB0eln ML BINGInk &0 8ANAS ChaRARY 12 via a

nozzl e 20. The geous effect of “injecting surrounding water 5 under
hi gh pressanetimn the erpHaghein sderfsltiyowd 11 Dde¢rrpsoutwhiergbvhehgand grain

densi Uy wi L}, deereass. WIgheRysi e alume ol L Nesand mas hpggeases. This
creates a Nnegarive wat & pressure |nathe'pores et ween t heJgan grai ns
whi ch, in whberassssafreaiautherpdwssd baitiveent thezzdre] qraimet wheciH) in

imediately. relieve VWhen, a nornmal cutter he is used, .the negative water
pressure c%ﬂgegai’&hé’ é‘n&ugﬁefhléeﬁéﬂ#’ﬂ?%of]o% ec AR Plocat i gn to remain

conpacti,o Whsmedyadt#Ink dengkeiy8@s are possi bl e which are nuch steeper than the
natural bank an%ﬁg% a normal cutter head is used, the negative water
'
pressure causes the sand in the vicinity of the cutting
location to remain compact, whereby bank inclines are
possible which are much steeper than the natural bank angle
15 32 of sand in water as shown in figure 6.

After a certain period the negative water pressure will
be compensated by the water which has flowed in, whereby the
bank will subside again to form a natural bank.

When the cutter suction dredger of figure 5 is used,. the

20 water injected by the nozzle will compensate the negative
water pressure immediately, whereby an extra gquantity of sand
is sucked up and the bank will more rapidly acquire its
natural angle of inclination 32. The amount of dredged sand
per passage of the cutter suction dredger is hereby increased

25 considerably.

Figure 6 illustrates a sandbank immediately after the
cutter suction dredger has passed, for:
~ a cutter head without water jet injection which results in
an angle of inclination of the bank 31;

30 - a cutter head with water jet injection which results in an
angle of inclination of the bank 32. The hatched area 30 is a
measure of the possible extra production because of the water

jet. The water jet moreover ensures that the breaching



15 32 of sand in water as shown in figure 6. After a certain period the
negative water pressure wll be conpensated by the water which has fl owed
in, whereby the bank will subside again to forma natural bank. When the
cutter su er of figure 5 is used,.the 20 wat by the
nozzl e w Iﬁogg%g’éﬁ‘ggte the negative water pressure |rrrrlgécim“?)“F‘&(}D%g Wher eby an
extra quantity of sand is sucked up and the bank will nore rapidly acquire
its natural angle of inclination 32. The anmount of dredged sand per
passage of the cutter suction dredger is hereby increased 25 considerably.
Fi gure 6 ibrostgaescaesandbeakreagnledilat ewlyeaébmrpztdnielct@untm BeKs | on
dredger ha d or_: guttar .hea o wat er. .jet on whi ch
results i némgsﬂéae{ﬁcglaéldo i ncig lec lgf p?ﬁ an%%lopefstje glgcb:u ]tﬁcéd head with
wat er jet thg e:mtmtomaﬂhllctmtssuét sn rvatagangi¢haf gmelichabhobs of t he bank

32. The hatched e of the possible extra production

because of 2FHES &’ é?f’ $ﬁe Cg:rlyj 8F°%Y%o%§l%s&$85 ?ﬁ‘g LlC(a br eachi ng
VO 2004/511&8531rPGF1&52Qﬁ_4ﬂaa@9§4a QlrRi0GEsE PHOTICRAS1MDea fn@géli:ﬁf]l,y, wher eby
production is nore constant and on average it is possible to operate closer

to the cripichiingraases progucaid-age hi gher production is achieved. Due

to its directl ypeL os{vea36h! 99, ndhe MakeH k:St tRe R} RIse216Lg! odges a
quantity of additional bed material, which increases production. The

inventi on EXemRtary rimbedimenthe anshidedssepehef Pry@ERHigny iengetinacht s, and

t he scopeg tiect e lely by the following clains. 12
CLAI M5 1. Dé\l/igj(:: lﬁgrﬂh%n £ g?%ggan l?n%coverl ng dredgi ng



material of varying nature, conprising a bearing housing, a 5 drive shaft
nmounted therein for rotatingly driving with a determ ned torque a cutter
head with a support ring, which cutter head is nmountable on the drive shaft
via a hub, and a suction pipe which can be connected to a suction nouth
which is surrounded by a fixed cutteryshield which fills the space 10

bet ween the rotating support ring on the one side and the suction nouth and
t he bearing housing on the other, characterized in that a nunber of cutter
heads with a different support ringQl2daMs er can be nounted via the sane
hub on the drive shaft, wherein one of said nunber of cutter 15 heads having
a support ring dianeter which is determned by the torque and the nature of

the dredgi ng mat efd@lcd e AT SLOYEIRS and raamad pn dhesgidye shaft. 2.
Device as clained in claim1, characterized in that a nunber of suction
nmout hs windter i ¥ faf emrydma ynaests orrawy 1 2 dha dmatkotediaus e suct i on

pi pe, gme({%{‘geetsl}gra &ntn{c}{mé:eec(%it n ri/EEsiA:Iegoerr n‘i%e%bjg}/qfﬁhgq%a\%ﬁurrﬁe Vg%%ﬁ he dredgi ng

. a . :
mat eri-al covere ce as C acterized in

that theighemnsians fqidier stiedion Haud hviadte adagwsrtsucind hathidh 25 the
operative position the bottomend fits closely between the cutter shield and
t he suppotitiehdiedd tife rpydakedn ciie drieashait pela ce Hebclanded in

ei ther of . i -3, i i urt cgpqg' cutter
| adder, %%Qgh% %ﬁer i%‘ggld:lrl1 ‘r’]@ﬁ]:;%é‘aé%ﬁq%%é%&%u t%?éf’s i el déséglgnﬁ?oleéﬁrmunt ed
on the cuisesulasdetecaMibchy flikedigcutsieeOfsiidi@r@nich ciilrs tleadésaed | on

nout h cor%i nations, allow the cutter shield to be connected on one side to

the etfhe RFCYRE belf i Tl 2 Hotd i PR the SRR i OiF iR B HR T tFRS ot her si de
to the 135u-006% RSGEL Ofnd NenSUPPLFIng i MG &y the {xondriepd, of the

characterized in that a number of cutter heads with a
different support ring diameter can be mounted via the same
hub on the drive shaft, wherein one of said number of cutter

15 heads having a support ring diameter which is determined by
the torque and the nature of the dredging material to be
recovered, is mounted on the drive shaft.

2. Device as claimed in claim 1, characterized in that a
number of suction mouths with a different entry section can

20 be connected to the suction pipe, wherein the entry section
is determined by the nature of the dredging material to be
recovered.

3. Device as claimed in claim 2, characterized in that
the dimensions of the suction mouth are adapted such that in

25 the operative position the bottom end fits closely between
the cutter shield and the support ring of the associated
cutter head.

4. Device as claimed in either of the claims 2-3,
wherein the device further comprises a cutter ladder,

30 characterized in that a number of cutter shields can be
mounted on the cutter ladder which, during use of different
cutter head/suction mouth combinations, allow the cutter
shield to be connected on one side to the edge of the bearing

housing and the suction mouth and on the other side to the



cutter ladder. 5. Device as clained in any of the clains 2-4, wherein the
cutter shield takes the format the bottomof a truncated 5 cone in the
direction of the cutter head, characterized in that the smaller the support
ring dianmeter of the cutter head to be nounted, the greater is the angle of
opening of the truncated cone of the qgtter shield to be nounted. 6. Device
as clained in any of the foregoing clains, 10 characterized in that at

| east one nozzle is provided for spraying a fluid under high pressure into
t he dredgingernadgei af che isnppoby rhagcantethhefdony?. emdvipEeths clained in
cl aim 6, 3h§E%%tﬁ55@3? in that the drive shaft takes a hollow formin order
to form a“15 Channe or the fluid under pressure, wherein the at |east one

nozzl e i s nounted pewilche aguiarn igrd ah the dfi vBeshabimscornect @letreihhe
cutter head. 8. Cutter suction dredger for dislod in% and recovering
dredgi ng fEefM&ItercSRPEILSI fgkgsdEhPcéCal élathedPrhtamycéfa poupgated
foregoisng lal g, Rl Mithed iLar o shadgipgcand tacournind.dredang, material
using a device as clainmed in any o the oregolng clalns, C aracterized in
t hat the dhatetér chatllersuprosuippbirng rahgt He ackteer oliedtdei susekecheddas a

function of the 25 dredging material to be recovered and the torque, wherein
a smal | efodPgmBrcentesd sdhEct98GAtEE 4 ShafGerNFatePitaPPeRABIt Rat thENe

sel ect ed qytienhend.dis conneel ek ! e i/ oS0l fiouhQeqibt hod as cl ai med

in.claimag, aracterize n that a suction nmouth wth a determned entry
section is sel éct dbvid® ass alfainetd dm eyt kg dheddiongguaher icdlaite,be

(eoovared i S A G et e gssherted e, A ender
suction pisgraying a fluid under high pressure into the dredging
material cut into by the cutter head.

7. Device as claimed in claim 6, characterized in that
the drive shaft takes a hollow form in order to form a

15 channel for the fluid under pressure, wherein the at least
cne nozzle is mounted on the outer end of the drive shaft
connected to the cutter head.

8. Cutter suction dredger for dislodging and recovering
dredging material, comprising a device as claimed in any of

20 the foregoing claims.

9. Method for dislodging and recovering dredging
material using a device as claimed in any of the foregoing
claims, characterized in that the diameter of the support
ring of the cutter head is selected as a function of the

25 dredging material to be recovered and the torque, wherein a
smaller diameter is selected for a harder material, and that
the selected cutter head is connected to the drive shaft.

10. Method as claimed in claim 9, characterized in that
a suction mouth with a determined entry section is selected

30 as a function of the dredging material to be recovered,
wherein a smaller entry section is selected for a harder
dredging material, and the selected suction mouth is

connected to the suction pipe.



