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WD 2004/ 111353 PCT/ BE2004/ 000084 1 DEVI CE AND METHCD

FOR DI SLODG NG AND RECOVERI NG DREDA NG MATERI AL OF
WE2RYINGSNATURE The invention relates to a devPCEBEZI04/000084

di sl odgi ng and 5 recovering dredging material of

varying nature, conprising a, bearing housing, a drive

shaft rmuntedtherelnfor tlatlngly driving with a

deter g u t | u i.0g,

whi ch cut ter %%ﬁ ???ﬁoﬁﬁ%a#%ﬁo#%eigﬁi %eé{ﬁ?‘h@i a

a hub, and DREDEINGOMAPEREADNOE WArINGE nagorected to a

suction 10 nouth which is surrounded by a fixed cutter

shield which fills the space between the rotating

SUPERt ihivBgt9Bnt P de angd h

and the bearing hogéfgggsonétge %141%0%%3{: ng)ggq%:g and
regogegéngr dregdoknovinaterba uot efazswlatg ortlsedr edgeribong a

d t t
-oE0LEEINE: AR B0, R ELLE AL OO Sy

dr&péngfw&thtypéebérmﬁm@mlﬁérqﬁétaﬂﬁdﬁﬂéﬁ/ﬂé&HrMQ@hOHtsupport
F}%Er a hard material such as rock, or for a
rlé‘@f'té’ t BRFRPT shedd abs dapintate dreddiengrérenanafbedia a
hulBt @htiak §UeRiss HOSK RMLIPLONE LLLIBIWULLES +8N At
one hand thatlt heﬁjt?%eth of the cuttern gf tg Sfction
mopithdwbéch gpeanrrownded HyraofiEd s:utet@ns SIhhatldf whiah
rideterpin sl Rossi bl e di aneter
l?L %% li:?:{]Sttg ?E% %E‘ivégrge%??e%oe? P ptpf e fmﬁaf)élrtcgfe one
side ksd tbet bectbor mokiiovand heno e nghabudihgngn the
Otg‘redgl ng of rock 25 or stone a |large part of the cut
&G material is not sucked up by the dredge punp via
t he saidet ek iaByt Are byéndsal tkn&%ﬂ“ﬂﬂjao%ukﬂ%ra%h%%gﬁn
dredged bottom as spillage. 1n order to Kkeep th
r§ﬁ‘9ﬁrra§8ra§e1:@wasn%o%%¢ Jenq tm3tee rsijado é@vé;hteag@ogéructlon
#f ar ctipe EUBhE b h
° 30 grocgss 'S ere gti?t uate as "(F:}%ga:ee as f)%-sg %g%&%ggc
typke Ofsmlete@maimuis htyﬁimally | sipee dudf, eheheradspoat hard
ma@% ﬁﬁéhsg pggi#%%%ono£“¥gr énggfég} %g%egagirsucgdagesand.
The dredging of hard bed material such as rock and stone

requires 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
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
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

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

to the WD 2004/ 111353 PCT/ BE2004/ 000084 2 suction
woeah1138 smal | entry section of the suction nBOL/BE2004/000084

and thus high water speed at the entry to the suction

nmouth are therefore advantageous. Conversely,

considerably | ower forces aré required for 5 dredging

of | ess hiéd material such as sand or gravel, and it

SYHedy BfttaGeotls ST isBR BT L LT R Pl virth HGTIoRt MBIl
al@iG®s BigRelate30spbal Lbherguiaiity 9f hgd MiGdnahouth
being cut into is greater, and a greater production
anes thewedpag. adientadeedgi ng sand or gravel it is
adv to have .a cutter 10 head | arger than.the
opt Rty  reRE B ab Lo E e 1 95 gretpaged for
dralgdhigalo fbeiesg auirdi ke cdnl t Hiedch besosend |af @favel, and it
jjiggggb enabling a greater production. In a |arger

885 c EPoHSRDat RUERRT J1eRA bl it verF ol atiidieder Large

'di&ﬂ@%@&u%B!Qﬂathﬁ@ gPSHEiB _é@ﬂgeénﬁﬁké¥ﬁéikﬁ%in55fut into

~material is after a supplied to the suction nouth
is@nerider,deadgiengreabet akeo@ghaiceomi 14 ddhglesred. When
i t] Far. an onpm ¢ I.n rocess it is
I, S35 B, Heafioat he SRUR Ao TR i distnd Bopurter
hddie lkedierattémnalhbebpgingl atttde hdaghest passi lThe
densities, . this at th owest possi bl e 20 speeds,
i o ?egeﬂ‘aﬁﬁféﬁia’}’eﬂ%%sc‘ﬁﬁ 1Rfef? 1 P i e Comfe
1aRRiT,t @ nRHPY BRALEIQAGULL §redBeMBblod@sct Nish ener gy
required for transport, are then mnimal. A larger
suctifof ASRIeT Suaferagpansagblipereopele aese dkso be given a
1 ERRANGES Jee Je bk oW gL ot e i se
duri ng ?ﬁe gﬁgg%%ngwg%nsgﬁﬁggp% a??%n JS%Eﬁ&ﬁgﬁgﬁgg
nadtakds Iplisc e fitewarnd 1t keppilied of the swxiiemmsudih,oso that
hej ght of the. dredge pur it is an advantage for the
AT Rt FISeaa T R REoAEE RERS HotT (5 @
eddbnds pREPINGY @robBski eW 0§ A8LarPAYSoud ttd Srlize the
advantage in the dredglng of sand to apply a |arger
e 39

hdraulds rs@sPOok4n ofhk dvie earial dprinl CHtoraty ddie

highest possible densities, this at the lowest possible

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

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
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
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An optim zation has heretofore been carried out in the

construction of a cutter dredger for either rock
weeiotitngsdr sand cutting, or for neither of tPET/BRZ04/000084

Each of these cutter WD 2004/111353 PCT/ BE2004/ 000084

3 dredgers is then not optinal and thus |ess

conpetitive in the applicatton for which it has not

been optinized. The invention has fqr its object to .
drﬁggﬁ’é%l% bR e grpt V&g r’@w&r 3&@%5%&?&%}’6 ofn the
apBai ¥hBYoRat &F qh WK Cit dedd Gt D Qe ik@gehal cal

optim zation of the production for dredging rock and
st oRBeasnyentiars kas EoeddihPsarthitceprgbossoat Havice for
I.C ; [l y pr, i Vv co jtive.
<RGBS0 BRLLITL o £ LY £ A0 CTREL S e
aldewsceeabnbedl ngpt mitericy et itdre pkdduasibhe fbeative@ging
nunber of cutter heads with a_  different

rogiggtaaatswﬂ@ F afetbrat diP h P nRsieHred PeR FRESgipye so that

thehabli cWN8ERI Pe t HiS SHPPOY (o Fd ik divATRLRI cofpdet efgbned
bg the torque and the nature of the dredging nateri al
both Béeldscoferprlidstiie. support ring di ameter and the

l'ine of .tk poi Nt f the cutter head.to. .
mounesathas PRERSEe EhE.dPied et ARt e a B egt ion
hasatbei katype ainat thendmbapieovaittay édeadlds wWhehcutt er

.head, or in other.words as a function of the reguired
aif§2eEnGt <bRRSEECHHIT ety (A1 Hodsiiett noghe afive
shegel alkRe BRI R €héi ShEPdly . ridg i dnfitePASSidRl@rmined by the

depending on ‘the material for dredging, to nount a

toggieepnfiehiewre bute @fi the| drediipsr matiexd adi &veber by
re@g@g?egt the same hub on the drive shaft, which is a
si nmpl e operation which can take place rapidly and
ef f Thieestippooh bbdagddaameeelgi anp Vidssdline2® ffFdthea teeth

P ShETERS MhEe? feha LY SRl S Setar, B LAlLen o
a &dictionabradvanbagent betidher il tamy te0GeIgukakkeailable
pl ace closer to the suction nouth, whereby the

onCGpgaﬁéytSFeE@gdofor in other words as a function of the
required force of the teeth, whereby it is possible to
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.

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
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
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rock can be sucked up easily into the suction nouth,
and the 30 spillage remains limted. According to a
wo eoothersszslevel oped enbodi ment of the device aPCDBH2G04/000084

to the invention, a nunber of suction nmouths wth a
different entry section can he connected to the WD

2004/ 111353 PCT/ BE2004/ 00008 4 suction pipe, wherein

t he entr, sechlon of the suction mouth is deterni ned

r&

S 1Ol Pri&fur ¥76F StRe t0F eBRF 1Y FRETEYGMIOF Fhise suction mouth

19 ee@erfded Byl Rhe WAYufe SHETHIOD JRUHAL ERAMARrial to be
connected for a 5 material such as sand or gravel

refiveFeilas an entry section mhlch is larger than that
w9yl d 0 rder 1o dredge f
|nstanceqTo@E% %o%ﬂgﬁgggoﬁ%%f% C%P b?mf?ﬂ%%%§% £ s

maﬂenmﬁ&amh@@eaBOsaﬁdrategmaﬁéﬂtﬁﬁnéhEﬂﬁﬁﬁadﬂﬁﬁﬂﬂy %ectlon
densi.ty of dred geng materjial in the surroundi ng water

WS d S 1A oerahlpsr teat Whlchevelfde me&t@dsp}@e@rder
td hired¥d R ihReandeedgbng FBL L al - Sedime iy ?ro@ess

material such as rock this transporting spee
1thde afo alge amitgher tphaper@te sahich the dridregto pms@ul@le

i ock ans_t hat snaller
AR She e SRt e tRlel OB AR g s cosbe

t mptsipouragpl, o durc tthen Loke s O plb £ig)i b De aspekd hefhnfseatlltmﬁu@f the
th .dnvention, .the _.di nepsi ons of the suction nouth

TBGa PPEG e dh SEALTCT R R %e FObed 48 tRF IftsiSUiEh 3h&ock

tIﬁQi ttrEnepdfdinhg sbesal ¥ibetNeed thene GMdIRIr HN8! qfo%n@and
t he. support ring of the associated cutter 20 head

i @rdedr tdepeIodpededipent abhen of whheh dexs c@cafc@mamSnghat a
sﬂélﬂé?aéd% i s bHr bRety, O Li BES &%ﬁtfg JAfd8ly for

er of cutter shields can e nDunte agail nst
Onﬂumumﬂpnadudta@@er whi ch, durlng use of different

tter h d/ ti h nmb | | th
cut PR B, b e DRRBC Sat SBR Bhct & b TR o ade

dﬂﬁeﬂdﬂbn&ﬁaﬁ]&@eheu&tmgn&ﬁgutﬂeare 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
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suction nouth and on the other side to the inner edge

of the support ring and the front end of the cutter
wo aedar13she shaft is retained permanently, WhRCEBR200l@00084
~hub of 30 the different cutter heads remains in the

same position relative to the cutter |adder. A part

of the greater axial Ilength of a cutter head with
| a r_support ring dianeter hereby situated in
suPﬁ’é? FéBB 8h Bff:‘lf he it dted di:l“éis Lics WOTEH64 P1E5580e

cuE@é/rBEa@@ékOQQQ§4th§t sePPOrduttdyd Hfad Riigncut kak1head
thus lies further over the cutter |adder than that of

SURPEEEt ELNHeadnwprfAen soetduge tdmowtttem' wgield sedéit
clbgegglugga&Hchghgeinr?@f %&'qé L | éhe %;‘%Jr% 394 %gq bhe

i nne € suppor on one de an
s1dbsanﬁ|toanSOtEﬁtcomt@uthéﬁcdﬂﬁbdﬂ(uﬂ tedgEroht thge of
di verse suction nouths on the other side, there is

Ehs, SFVEEGSt RECEHPT RO L SoRint TRy AR S8 deadithiceg 1o

prostitied 8B 8bEsoANGE nﬁomgtalt@éﬁ@%lfﬂé@%%eg
to a possible variant, the cutter shield takes 10 the

ShﬂGﬁﬁﬁaPntﬁéebéﬂménﬂ@tt%¢t¥Q¢QQMed cone in the
d'r%&%b%@ingftérgné?é%fg+g ﬁ% Cﬁ%? n th t%ﬁ%ghg %h%akes

support rin
thwodnmmdatthhegbeatem o8 armxunnqﬁeﬁ(mbn&pemim@eoﬁlthetion

ncat cone e cutt [ be nnun in
of 1Hac hELeEPREAT, WRErCHR etk e yhe RuPopat. Ting
disuReRert ofi Bge Eﬁtﬁeﬁolﬁl@a&aib%%&ﬂi&ﬁ hdR@Rstel s the
peri pheral edge as far as the front S|de of the

angder OF PREBERY Thetheverarcatrd teanssKife|tds caktegr shield
td Bl %'a%t@hl bg_biyed £ ff@ SR Mot %‘a&h% sr of the

cutter |addér. That is, by sliding thése
supiperftr gaigever the cutter bearing housing and the

th d fi d th
SaCiE TRHED AR LR RS d N A e 2 eSS gdge

asTEkes asephac €FOAt sSHEPOLr thACEHOEth NJ ddAANOtIRY diverse
cd%%%gp%hgzlhgecggvggglggstggcéegﬁg be fixed in the same
manner to the cutter ladder. That is, by sliding these
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
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
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
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25 one nozzle is provided for spraying a fluid,

typically seawater, under high pressure into the
waee@dging material cut into by the cutter healPlCT/BE2004/000084

Production can hereby be increased further,

particularly for sand, for ich a cutter head is

used with a relatively 30 large dianeter. Injection

of a flﬁid under high pressure ensures that

hepghut Foel Mg RS 1o ERe @TdGFIRE qEﬁPHE{j Phtdand

cahOpel Qﬁéa@@eug, sandpank des ddgmdirieliv retheyedithy

the injected fluid. The foot of the bank bei ng cut
refareny® pO0E qUISHED RPOUH BE2 (04000084 sapdhépthy a

L COL ' di at .ext '
++ G4 ER0R8E JITEL ALy Al Gl ERAUBTARLY Ol ey ve

sucke escri tarl

~matekeaencehé onbirgurepilmmnthdre Bragdchiang sandetosaala

sigpificant part of the productign part|cularly in
br?ﬁ%ﬁ&“ﬁeﬁa% E%?e?f%ﬁc 'Fﬁglﬁﬁ%Q?QQ%ﬂﬂ &FC HﬁFéoPapld and

. cohaaaet_»aﬁwl ern bi&achi 19 hasctihe &fdest ehel wgeseshag also

production considerably. In addition to this ef
hashe darertigtenpding hawncetidi edtilah dridevagef @m@regﬂes the

[ t h t f d
gt b T PO PR A r e che” ot cREln, anc
themefease$npredue$|pﬂbdd&ﬂﬁﬂﬁﬂ ng to a p035|ble

t variant of deV|c accordi,ng. to_th
Iy BEPE Y Eoat | Here) O OThAG S BB device

acebeghntotH ot He ai ERaEdn f thé hee fddlishayder kBEESSHBR 1 ow
wherein the at | east one nozzle is nounted on the

fognt ép enderstof fore Ar¢hanndaffor dheediedd yngpe pressure,
wh%%%ﬁﬁrthgagt l%é§t tﬂé%%ié”lJ"H%dﬂ%%dagﬁaﬂﬁggguggr end

bei ng very e I nvention further ates
ofcthedrsuetsbaftd¢Qmm§ntédnthtﬂ&xﬂyﬁﬁ;rah@adecover|ng

o) 24 aERPAFRE 187 (HRS T RO G OR 294 12 17 e oty
robention |ikew se relates to a nethod for

The invention further relates to a cutter suction
dredger for dislodging and recovering dredging material,
comprising a variant of the device according to the
invention.

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

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
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di sl odgi ng and recovering dredging material using a
device according to the invention, which nethod is
waoleeiiingss shed in 25 that the di aneter of the BUPBBLI04/000084
ring of the cutter head is selected as a function of
the dredging material to be _recovered and the torque,
wherein a smaller dianmeter id selected for a harder
terial, and that t el ected cutter

s or 8 PRadur| JEedRars Mt AT W Seisked

suvianc eduehbedi BBRheotclines MBR Ot cBCGPSligY, to the
i nvention, a suction nouth with a deternmined entry

sectlitén inyessiont wdlasba funthevnebicidrien edyitiye basis of

Bt AIBRERNE By MBS EL B STLLED, S meson,
irselleichedmony athardeandeseghhgryeémsodinerandf e device

selected. suction nouth is, . connected to the suction
A GHPEI &S FOBNTRBARAPP BoLt UPE hek et ticd et o Tori Aehe
dRasing :0f the annexed drawi ng and the figure

description hereinbelow, 5 in which anong others an
exerpiBme drisbowsent séfleavileyi e a aslebp diigh ta aeer

degmggidy%dgggL be illustrated. In the draw ng: figure
1 shows a sidé view of a ship with a cutter suction

dr edgerurel QK iigure s2Aematacsaehbaht sectakoml oSectpart aff a
a part of a. deyice, accordi to the jnvention on
ISHITh PO 68 BPCCUDTERT R STRA Forr ToMRHhRe 2
cwitddreheshd, elsdctevht Abushi ghd) cutf&F dmdBNC@dtier shield),
relatively soft bed material, sand etc.; figure 2B

th s tanciPo o s eeLrEAVEL BngOT Tt need Imaterfpl A andate - ;
2R FAHi ABC<HRNNS 28 DELLONLYL P8 01 41 14 Of 15 ol

used 1n the device of figure 2A, on e recess
fifaywre Z&; suction nouth can be clearly seen; figure 3A

S RIS S R R S PR P
in the device of figure 23, on which the recess for the
suction mouth can be clearly seen;

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

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;

figure 5 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
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cutter head, suction nmouth and cutter shield, for
instance for relatively hard bed material, rock etc.;

wo p@une33B shows a cross-section along |ine | 1PET/BE2G0#w000084
figure 3A; 25 figure 3C shows a bottom view of the
cutter shield used in the device of figure 3A on
whi ch the recess for the suction nouth can be clearly

s pSeen. figure 4 shows the overlap of the schematic
Al sect i ons of figures 2A and 3A; 30 figure 5 is

an a@%igalres@CthORs0h dhedferg wissexutite! cued @liction
dredger _according to the invention; figure 6 is a

dregiyefrat ToeviERi 681 acpapRNefEeroheiur) cutshipnegepy dadder

Lrog0 TRHES REREIORAY thovna” o o "R S ey

v

1laghiews wandhedgi Ajjtuesseél oni the cuittear esutdfon addiceddenre the

he typi cal conmponents of _such shi.p a a | adder
g BRGRS o PR BOSReCS 4 Authr dlaat . 20abiPE it
alorngaddatew MCArd. sobtuah efe His t1e & RAhAfsd addaktion

1 are the cutting nmeans in the formof a cutter head
lime apd prBWHed along |l adder 1 are suction nmeans 13

whi c [ [.0 ' T P d

A R e R e R
kigfdsopdr apeonsionsdenkdeakpra dogeidge a war kequilatfl@tfiogm 6,
fJOL ins%ancg forﬁgsrforniq? i nt enance oper.ati ons on. .

Fut e REadO5. PRAF PR AP STHHYT HP6C (9RS P &N &M
hedd p.one spud pole 3 is used. The second spud pole 4

Is used when the first spud 15 pole 3 has to be

di splugded. dEréoradBat PENTHRI PeRdir R B Lidat ersnisipd pole

3 rief erepcerhe sbboHReSpAaapdid h Sh SOWHAE SR irst spud
cutter suction dredger on which are nounted a cutter
PHead b@s 10 besdéspdbacedut h 14,

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
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 33, it
can clearly be seen that two cutter heads 10, 10' with a
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
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 the suction mouth and the cutter

bearing housing on the other.



10

15

20

25

30

14" and cutter shield 21, 21' for respectively a |less
hard 20 material such as sand and for a hard materi al
wGeh/1a853 ock. Cutter head 10, 10" is provi dePCWBEO&000084
support or back ring 15, 15 and is nounted on the
drive shaft via a hub 9. In9figure 4, which shows the
overlap of figures 2A and 3A7 it <can clearly be seen
t hat, t cutter heads 10, 10" with a 25 different,

SUpBSr EOPFHG B SNELES B 'O CHEHEIGATA e’ can be
cotlhe¥€eghalith Wheieidrdhe SBPrdedditg HoARBEEEuP:ibh pipe.
is determned by the torque and the nature of the _
Thgr ea§irigSerbieni bf doteanimadbvat ddie Nieduget Pér thaceredging

r +i\Si.ELu Vi it iQn

mel G UY conPenr oot apdih rogly MIFH A1 TRUEE jentry
se2tioBliswnseld folrl snétencpater betnde et itguerer @Bat thgn for
. s§$gortfrin? 0 ng si de _and the suction nmouth and the
TIEGPOEF TB&a PHB Sy the other. WD 2004/111353

PCTICBEZQR4/509808421 9£Lems NOW: i 8k flglr 4.cdnea sedeti 8f

mout hs 14, 14' can be connected with a different
cugkery heagt 18nang shet ek o pilde. (fitveee Bty agdcEnbher

is ebenm.red, hy e, mat y O Iﬂg dredgi i
Sh%%l%ebgeggge?gg.S%Psb@tﬁg%£n0&§ mfiﬁ&§'|§%§§gaéﬁ%ksk5
shdeddisodli,s 20dedotbrtalstancefdmr sfard Hfunguted2Bpnthan

for instance.for rock igure 3B). Cutter shield 21
R AR R L R e R T
pediipheuel) i aitAOHt By 1éndfi €Al oadA)pradvh ICHdRr 265hi el d

21' of the set 10", 14" (figure 3B). These cutter 10

shi §1048 shiedds Bpenfisgd thethdria®d mennqficatedhe front
(cEpNeE tHel £ehin8htehdedde) | ShXIENARd QR A Rg o @A caide

(l'arge periphery) wth a cylindrical peripheral edge
beg ingohlpushingl d8 anéd $uxledbn madish sl 4tanddgr thet rehe they

r op.of .the truncated cone e li de er th
axd, e bt Ba by oL o o I 24 0, st BB atfaer

CuAtterhehriedad they21arehssrenes dtoatd wHo fidtatf saae emd

%% of the cutter | adder.
cutter bearing housing 25 and around the front contour of

suction mouth 14, 14'. The angle of opening of the cone is
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
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,
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.
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Cutter shield 21, 21' thus fits around the front side

of cutter bearing housing 25 and around the front
we@omourssdf  suction nouth 14, 14'. The angl e BET/BE2004/000084

openi ng of the cone is 20 chosen such that cutter

shield 21, 21' fits as well as possi bl e onto the

i nner edge of the support or 1%ack ring 15, 15'. The

cutter shield 21' associated with a cutter head wi

smallber dgiBporhaftnriss sh%&¥%ﬂmﬁﬁf¥ﬂﬁ%ﬂHQH?\HWﬂ@Qﬁe of
fd%ﬂlh@d%'Eﬁgnﬁgi'PQef@£ erlges b Shdihd Ualddr %&H%rt essure

cuttér 25 ladder. Figure 5 shows the head of a ter
Whmqm|leavesedgennelcm2texah@ambzzlesQQnounted on drlve

shaf dri ve shaf
oo actalEBPRRS e Becdt oD, AL S ilildint ke
unﬁﬁxefhllgh pwesghréaaaﬁomel &g Bt Pea s vl 1 33 disiradged
cutter head 10. This material is carried away
Cwq%le@gﬁ hgygtpengmplt hdgrsity vkt |4ﬁFrpﬁa}§§r13VheG§@tth e

vAhaless Lhe0karHth éshfﬁgr% &L € i Gald M U virdeltive

Wth inserts or apters recel ving knife polnts.
WaN812®@¢E£m1353nPtﬁéBEQG@d/EEEWEHh I3 Bendrdneg rshaftich, in

takes a for rpose of fornln A
armel © %2 fSP % n%ﬁ??oﬁhﬁ?ﬁ W UndEP e Ssur e
1mMedﬂaﬂe&§veelmhaeael 12 via a nozzle 20. The
advant ageous effect of injecting surrounding water 5

AnddineRt ghTRTEELLFREESE BeagxbE arsRd A9 GISGATLVe water

prAY IS c%u%tegneheheaﬁenﬂngtﬁé Ny densidy o ldhdeanaass
whereby the volune of the sand mass i ncreases. This

lagadaioss te megatnveompackr pheselhy édnk tinclgarass are
f
Psggfﬁ%ng%gghsg?% hngt%Q#QP tﬁ %ﬁ] ARG L éh(ﬁ angle

cutter nozzIl e, "canno 18 Hhredi
37 elfi eamﬁﬂ. 1Wmatarnarsrmho®n|t ierfheack i &. used, the
negative water pressure cggses the, sand in the

vi citHiSF G6f SERE2LTt PPRGOY bBEt PRFRtHYS R T dorpare will
bavha@ian hark bgckheeaaeée_ wROSEI Bi & Fhuwdy &g, Wdreby the

st eeper  than the natural bank angle
bank will subside again to form a natural bank.

When the cutter suction dredger of figure 5 is used,. the
water injected by the nozzle will compensate the negative
water pressure immediately, whereby an extra quantity 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
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;

- 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
weoopansst ed by the water which has fl owed i n, P@hYBEZI0Y/000084

the bank will subside again to forma natural bank.

Wien the cutter suction dredger of figure 5 is

used, -the 20 water injectedL y the nozzle wl|l

conpensat e the negative ter pressure.i di,ately,
OB e LR Er BOUaart SRR oty A SIS SR oy more
cdnRe ahankna bh a%@agrapiﬁilys st 1181d ti dpididl asgke to

of inclination 32. The amount of dredged sand per
theasyddd cofl dhmitagrter asucaVoredk duggrel Prinshustihjion is -

j e 25 c [ . Fi 6. il uystrate :
ek e S8 SERPPYy Ll pagtdthy (B g ot
hehad npadsed diksdbdgesaacgtidet i the astt vaddiotitonsdlt éed @laterial,

442 ection which rgsults in an angle of inclination of
WGl BRGEC§PeS38TOYCELPRer head with water j et

i nj eGid QmvehitGRn @gUhbe i Imbhed PG| EnOTad e i ald M cof

the bank 32. The hatched area 30 is a neasure of the
exePdisElye edooddamensducendntipe caeere of f e igttdon jigt defined

). r r es that the breaching WO
Séﬁ%%ﬁﬁ%%§§§% %8??@2%%%4?8%%@%1 11 process proceeds
nore reqgul arly, whereby production is nore constant
and on average it is possible to operate closer to
the critical limts, or an average higher production
is achieved. Due to its directly erosive action, the
water jet 5 herein also dislodges a quantity of
addi tional bed material, which increases production.
The invention is not limted to the above descri bed
exenpl ary enbodi nents, and the scope of protection is
defined solely by the following clains. WO
2004/ 111353 PCT/ BE2004/ 000084 12 CLAI MS
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1. Device for dislodging and recovering dredging
material of varying nature, conprising a bearing
whomgilings3 a 5 drive shaft nounted therein for PCI/BE2004/000084
rotatingly driving with, a deternined torque a cutter
head with a support ring, wq_ cutter head is
nmount abl e on the drive shaft™“via a hub, and a suction
pi pe which can be connecteg tg a suction nouth which
is surrounded by a fixed c shield which fills the
space 10 between the rotating support ring on the one
side and the suction nouth and the bearing housing on
t he lot Revicecharagi et Poetng ranhate PRI dBleddinger

ma*%“é?c‘i%l""'otfhvﬁﬁg%{qfﬁé@ﬁ ; ]‘38 i 4400 A AELer %%%s?.%a a

nmounted on t ive sha t, ierelh t he support rin
dnmvaneheft|modetedntnedehw fde ﬁdtatungkyzﬂnimﬂm@ nattir e

f the dred in mat erj recover ed Devi ce ,
ol efe SOTHRE) A1 e hLSE Rt b T SUPAGRE T Rn A
cudft esUGlela@n lgombbﬁwbla &n dihé edenfe HAH SAH i0Mm®BNand a

be connected to the suction pipe, wherein the entr
SUCddiroRiPe WEight 8RR hedcpynedieehdiure Bicttipn GFé@éi gich

1§ngd?@o%5dggapgctgffg¥ ggtt%atgﬁﬂ%ﬁ§aﬁﬁxﬁlQ5ﬁﬁ% ' thpace

'ar m c r|ze rnt mensi ons of
b@metelnorthﬂombhaamgadappedt sutig tdratthen ortehesw?@eraatd rhe

it t d {15, SLosel v betueen 25 th
=Bkl TR P BT Eo SO ESH T G HE St at ca

cl'mﬁatdtérliead id. th¥eyi senasbé&t %ﬂwhﬁﬁeﬁlnéws ofi drhe
clains 2-3, wherein the device further conprises a .
didfierent] s4gePIt ERAPaRi@PPLRE Fap hemepTifhean ghe drive

sl'ﬁé'ﬂtt eﬁvh%ti'eghd§h€agu$§o§9 ppyat edh i 4:he Wi 3d8ehy the
whi ch during use o ferent cutter head/suction

taonsineh aggnisheanetnse afl bhet deedginematshiielld to bse
E@d on one side to the edge of the bearing
E:nousmg'and the suction nouth and on the other side to
t he 2023041 35323 aPndABER00MA D00084chdrhcterized in that a

number of suction mouths with a different entry section can
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
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,
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
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i nner edge of the support ring and the front end of
the cutter ladder. 5. Device as clainmed in any of the
W@ b@ie1323 4, wherein the cutter shield takes POEBEZOWN00084
at the bottomof a truncated 5 cone in the direction
of the cutter head, characteylzed in that the smaller
t he support ring dlaneter offX he cutter head to be

. _hount reater is the a of _openin
L0 RN EE08 O EOHEE Ut S A T G (OB e PR,
cub@¥k-Ceaa8egl @i med in any of the foregoing claims, 10

characterized in that at | east one nozzle is prOV|ded
for S.speayragaa ¢latmednderamy ghf pﬁ'fk%ﬁhaemsntZU‘ltrheWherem

e BA0L0D MBLERT ol QUL AR A AS.GUERE 0B o e
conhkeidr tue shﬁéttI@Me@fatﬂﬁﬂdumténnhnad) @hd&hctériléd1ﬁn

5 annel _for the fluid under ssure wherein th
fcchsFma OhET nb2S | BUPRO T Unt ey O[iﬁa l?tferthén&uéifter head

totB% gbu¥ecghathe sPONELE eds tidhd he LW ter pRAAnBof the
Cutter suction dredger for dislodg |ngé?nd recoverlng

tr@ﬁ@é@ﬁﬁg¢ﬁﬂ?e@fathec@%@¢¢%|$RPQiQM§H a@uﬂhﬁdwed in
an f he_f
y 6o De%gcg % Qiggrgé@glrgda@egg? Ar\:g oS a uqSIClalmS'

di sl'odgi ng recoveri ng
chaeabterazedlfnrMMhﬁrmtu@eaﬂttdnefnﬂzxyﬂru; pﬁdﬂﬂ@@d for

char.acteri ed in that, the dianeter of t su
SOFARIRGT o1 Foogtt Lere paatol ST s M iR gy
malthe 122 daedghbg PRt ené atutebendfcovered and the

torque, wherein a smaller dianeter is selected for a

har der De¥i6ei 8F, Chpdmedatn ¢haeindh e @haraqhardzeseidn fhat
th“eo'al'}g%eghta@ttggkgyé(ehéff&»% £ MR A% £ ngf&P%'n

claim9, characterized in t a suction mouth wth a
cheemednifpedtbat Eyusdctundar i Lsr@mlem,edvh@fmas the arictlicast

or gL S0P RTBh R o d S L SR L g BV e
cohnedgledg toataei alittapdhé e, selected suction nouth is

connected to the suction pi
8. Cutter suction dredger for dislodging and recovering

dredging material, comprising a device as claimed in any of
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
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
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.



