WO 2011/ 003869PCT/ EP2010/ 059568 Cutter head for dredging ground, cutter
suction dredger provided with such a cutter head and use of the cutter head
for dredgwogogroosssd The invention relates to a cutter heau/HPeo1006%dg)i Nng
ground under the water surface, this 5Scutter head being suitable for

at t achnent the lLadder ,of a cutter .suction dredger an or,, bei.ng noved
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al so rel at eattePhéaccatid e TURE c@Aeh@AIBE dPEIhESFbuMdt h such a cutter head,
and to the use of the cutter head for dredging ground, in particular

relatively hard ground. 10 A cutter head of the type described in the
preanbl e i Shegnventisn salaes torrommttef haawh it dre@diag ground enferdi weter swrachethth i s a
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into contact with the ground during rotation of the known cutter head. The

cutting tools are therefore situated on a | eadi ng part of the support arns
as seenVi n 4 fEtea heaElefi by yee dessriked Bhthe praapblcistoeinstapcsdknos f1e8 Mut t er head
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as cutter cutter suction er conprises a vessel anchored in
t he ground akis ang dormedfbysobasalihgdnd phdb phstdat a@istmgeettberefrom aadchori ng t he

reaction forces occurring during dredgi ng can, be absorbed and .transmtted
to the groGRBCCNEIRLY gt Petyesn H]éF’gtﬁ BAUMRE A SPPRA @H@tﬂr%ﬂéﬁf% er is a

suction corgdiinh 1L CihelkoGARNRM:RS01E Arettiflikd Whidh el Rtha! @agprivbhch the
dredged ground is renoved. During dredging the cutter head’is set into

rotati dh ardttovedrpartad derir fagedowerenidowitk thredidtsuifawerfechitinthey nivde wanteet at a

general ly obligue angle until i.t touches the ground, The cutt head is
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the grounda -séelﬂ igic}%a&irgcﬁgﬁgf%?gﬁ)hotf% Jelgﬁéadpf the cutter head, |adder and
suction conduit. Via passage openi ngs between the support arns the hereby

formed2fragnments are suctioned up and di scharged by the suction conduit. A
whol e ground surface can be WO 2011/ 003869PCT/ EP2010/ 059568 2 dr ed%ed by
nmovi ng t he TAGEHEe hsad {5 apRligd Brparbignfion vdthyewiessirdigndiredegh@dsodetesed fore and
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by means of so-called spud posts. Owing to this anchoring the reaction forces occurring
during dredging can be absorbed and transmitted to the ground. Attached to the ladder

25  of the cutter suction dredger is a suction conduit which is connected to the cutter head
and along which the dredged ground is removed. During dredging the cutter head is set
into rotation and with ladder and suction conduit lowered into the water at a generally
oblique angle until it touches the ground. The cutter head is dragged through the ground
by hauling the ladder alternately from port side to starboard side using winches.

30  Because the cutter head rotates about the axis of the cutter head - the line connecting the
centres of rotation of the base ring and the hub - the end surfaces of the cutting tools
strike the ground with great force under the weight of the cutter head, ladder and suction

conduit. Via passage openings between the support arms the hereby formed fragments

are suctioned up and discharged by the suction conduit. A whole ground surface can be



5i nstance rock, defined in the context of the present application as ground
with an Unconfined Conpressive Strength (UCS) of at |east 50 MPa, either
cannot bewdnedgesssdr can only be dredged with |imted ePCirmpenopssséhe UCS
is a concept known to the skilled persom and represents the conpressive
strength of a ground mass, the side walls of which are not supported during
conpression. Efficiency is understood in the context 10 of this application
to nmean t helrsdyed e nodvigy OuRditersacgaddipéger bherta dfteriringl dnendenitb tiode aver .

The present invention has for its object to provide a cutter head for a
cutter sucﬂﬁ%ﬁ“ﬂggﬁg@PV%ﬁP@ﬂSWF%”%&HPF@Bﬁ“to ot her advant ages, can dredge
ground surfaces nore 15efficiently and which nmakes it particularly possible
to dredge relatively hard types of ground with an increased efficiency
relative tdhetamokneownrerchend éns the dchwbhck dratiraigfiviety hdre grawndnduchas fdrere i's

provided faqr this u se .a cutter d which ¢ i ses a revglving body
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support ar reg vaict 1€ n6tulppbridte@ding dobhpedtbioh NBFfIcRALS ist dibrs@fod ik The context
axi symretrical at the soil contact side thereof, relatively hard ground in

parti cuPar of éhig ApRlisatien to meandhe solugmeiol geanndisedged pgeenivgftiinamnd wit efas ed
eff|C|ency6{%}Et|ve to the known cutter head. The axisymretry of the
cutting to las been found to have a favourable effect on the breaking of
the ground, and particularly relatively hard ground. 30The known cutting
tools are relatively wide at their free outer end to be able to w thstand
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al | distribut over e contact surface area cuttlng tools and
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is distributed over a relatively large surface area. The average pressure

on the contact surface is thus kept limted, whereby breaking of the
cutting tookesoidingioghe rtvention there is provided for this purpose a cutter head which

comprises a revolving body which is rotatable around a central axis and which is

20  formed by a base ring and a hub placed at a distance therefrom, between which extend a
number of support arms provided with cutting tools, wherein the cutting tools are
axisymmetrical at least at their free outer end, and preferably along their entire length,
thereby allowing free rotation around their longitudinal axis. It has been found that, by
providing inter alia the support arms of the cutter head with cutting tools that are

25  axisymmetrical at the soil contact side thereof, relatively hard ground in particular, such
as for instance rock, can be dredged with an increased efficiency relative to the known
cutter head. The axisymmetry of the cutting tools has been found to have a favourable

effect on the breaking of the ground, and particularly relatively hard ground.

30  The known cutting tools are relatively wide at their free outer end to be able to
withstand the great forces to which they are subjected during the dredging. The weight
of the underwater components of the cutter suction dredger is after all distributed over
the contact surface area between the cutting tools and the ground. By giving the known

cutting tool a relatively wide free outer end this contact surface area is relatively large,



5Because the cutting tools according to the invention are axisymretrical at
| east at their free outer end, and cone into contact wwth the ground with

t hi s partwotzha/sgepi ng t ool s al ready penetrate the groumdTatr2eeloadseyely | ow
forces. The pressure exerted locally on4he ground is noreover relatively
hi gh, whereby the ground, and particularly relatively hard ground, is
crushed effectively. 10 A preferred enbodi nent of the cutter head has the

f eat ur e t hatherdts thertdredgatsaoitad @rtke pouad isadistsijpare brécale]atiaely lage simdce
preferably of conical form Such a geonetry allows higher average pressures
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tool. A fur cutting tool according to the invention,
and 15parti%t@%ﬁ@§ﬁggg§%¥g% tQ(greferred variant, is that, owing to its
shape, it takes up | ess space than the known cutting tool. It hereby
becones _possible to provide the cutter head. with a | arge nunber of cutting
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al so i ncr easeundARCRLeagfft@ivanot her preferred enbodi nent of the invention,
the cutting tools conprise 25a substantially cylindrical shank part with a
reducedOdi aneter with respect to a conical top part. The cutting tool
according t S € k t el i i | i k part in
coupling ne%ﬁfse?érgerdoé\%gi on Otf H% ‘%Etrér@g%? (ilta%%lterc} ﬁ%t{j%rtﬁ%tedééc]ah%{og @S{}%?i ng neans
pr ef er abl y roatpii-spamatrivhbakd seaket prfefably aeohical fobar udhn gdohehytaliews
cylindrical shank part is inserted for ready rotatiaon. In this enbodi nent,
the coni calMi§sF AVEiRE ProtsHicst? e EapRiEr e R &g dhandy pREtPIGYER kNN ve

I engt h, micﬁﬂirfgstoél.ek%}tﬂél My R9dd ofi the &Rffpg{dow&om td- € ifv@h@dn, heagt h of
the cutting to6l. This has the advantage tThat nmuch Targer forces can be

wi t hst déd tpagrculurkyithe benistl prederndd vdrmnging thetubwvinggotieehime, ifhakeblupddsssocket

nor eover effectjvely. supports th tting tool agaj.nst bendi
Gt ormat i ortesc st KBBRR 2 htihe ket by Brrtotis sD PR 26 S R bt Bragt
protrudi ng g $1a8& hdrebed OF 8@fing YdohJ and this has been found advantageous for the

dredging efficiency of the cutter head. For the same reason the passage openings which

are present between the support arms of the cutter head and along which the dredged
20  ground is discharged can likewise be smaller than is the case in the known cutter head.
This is because the cutting tools according to the invention obstruct the passage less.

The number of support arms can hereby also increase.

According to another preferred embodiment of the invention, the cutting tools comprise

25  asubstantially cylindrical shank part with a reduced diameter with respect to a conical
top part. The cutting tool according to this embodiment is arranged with its cylindrical
shank part in coupling means, provided on the arms of the cutter head. The coupling
means preferably comprise a block socket with a central bore in which the cylindrical
shank part is inserted for ready rotation. In this embodiment, the conical part will

30  protrude outside the block socket over an active length, which is relatively short in
comparison with the total length of the cutting tool. This has the advantage that much
larger forces can be withstood than with the state of the art cutting teeth. The block
socket moreover effectively supports the cutting tool against bending deformations. In a

preferred embodiment the cutting tools have a length protruding outside its holder lying



WO 2011/ 003869PCT/ EP2010/ 059568 4 between 10 and 500 mm nore preferably
between 20 and 250 nm and nost preferably between 50 and 150 mm In a
parti cul awbyomwmssspr ed enbodi nent, the cutting tool is acrTargadospeeferably
inits 5socket, such that it can be rotajed freely or at |east readily
around its axis of rotation- symmetry. This is possible due to the fact
that the cutting tools are rotation-symetric. Allowing free or ready
rotation ofpetwenti9aing 500mimgmoRaieferadly beaeaeX) irfie230i vk, utd mbstgakiagelyand

al so self-sharpens the soil-contacting tip of the cutting tools by friction
with the sdefveernd addPUimmife of the cutting tools is hereby extended and
precious tinme is 10saved in not having to replace broken or blunt cutting
tools frequently. The conical part of the cutting tool is preferably

provi ded w Inn parharladénpetfdried eatbodimemuhe cuteng tosh ischranged préfatablycomsact wi t h

the soil.. The ti for [nstan e made of carbide. .15 | n _.anot her
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radi us of curvature of a maxi mnum of 500 mm nore preferably of° a maxi mum of

350 mm st iAllowing érep pefeady itgtiar ofghertpel sdwnngfopeioommdugesdtherisk four ef er abl y

f [ f 50 20 her . ferred i . j coni cal
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bet ween 1 afi¢h theQoilMTheaRBfulTifeeofRhet@fiAbloy 1 Ieh¥RB elterdbd 30 pldBiodsninyeeis
anot her preferred variant the cutting tools conprise a holder in which a

coni callOharsavadeinaiot hadeg to ieplagelrekener blonf catthiedpels fisgueiyodi nent of t he
cutter head according to the invention has the feature that the cutter head
conprises at |least 5 support arms, nore preferably at |east 10 support
arms, and rietcopicel iradtlthe aittihgasl isliveferippoprovaledsuithl 4 hardened €ip apdesi bl e f or
the cutter head to conprise a revolvingﬁsurface-provided W th passage
openi ngs béMis&Rd PhEchoges frta gontAet Wiehguall- Tsdinapy fYngidee Pevdgiohg
surface |yifng,;lpaet ween the openings then 30 fornms the 'support arnms' of the
cutter head. Another option is to provide the cutter head with axially
runni ngSsupport arms on which are nounted transverse arnms running in the
peri pher al direﬁtion yo %0 1/00%@69P / EP2010/.059568 .5 . .

In another preferred embodiment the cutter head according fo the invention is

characterized in that the top part of the conical cutting tools has a radius of curvature of

a maximum of 500 mm, more preferably of a maximum of 350 mm, still more

preferably of a maximum of 100 mm, and most preferably of a maximum of 50 mm.

20  Yet another preferred variant comprises conical cutting tools, the top part of which has a
radius of curvature lying between 1 and 100 mm, and more preferably between 5 and 80
mm. In yet another preferred variant the cutting tools comprise a holder in which a

conical hard metal insert is received.

25 A preferred embodiment of the cutter head according to the invention has the feature
that the cutter head comprises at least 5 support arms, more preferably at least 10
support arms, and most preferably at least 15 support arms. It is even possible for the
cutter head to comprise a revolving surface provided with passage openings between the
base ring and the hub. The part of the revolving surface lying between the openings then

30  forms the ‘support arms’ of the cutter head. Another option is to provide the cutter head
with axially running support arms on which are mounted transverse arms running in the

peripheral direction.



The nunber of cutting tools can be varied within broad limts, wherein it

i s advantageous if the nunber of cutting tools is as high as possible. In a
pr ef er r edwornthudiosssnt t he cutter head according to the | RCEMPROO/OSBAPri Ses
at least 50 cutting tools, nore preferabjy at |east 100 cutting tools,

still nmore preferably at |east 140 cutting 5tools, and nost preferably at

| east 180 cutting tools. The cutting tools can here be distributed

regul arly, Thetnuadbeoof ¢utegioalslcin beveried WihiheredMiimigs, siiefdg & iof the cutter
head. The nunber of cutti ng@t oqQl s per support arm preferably conprises at

least 10 cufYiHRErBbIidhe murkerpf epEpama)s ks st PeSIRG: NiaRseiesr's, stil
mor e pref ere?@oﬁnﬁém h?eaéﬁtezﬂeaa%&gaglgtts?algﬁnvé}&%n%ﬁ&bnpers%ft fe.ra%OVCL@tﬁné east 25

cutting too 10 The cutter hea cording to the invention cuts the
ground i n godlsindaepndfetably aildaselEntuttmentoels, stilamotethpeefierablynatderst &40 hieuk

VWhere the known cutter he strik | arge fra nts. out of the ground with
Trent 13 OSthatitasf hreliatly ShlaS T80 5B oie AT Fufie o SFe Mr B ot e

smal | er pi eGRSHRED AR, b drbSulhile FELRE 8EvoMHAPSITRE of Hetdufter Haliool s in
the direction of rotation of the cutt'er head the ground is noreover cut in

nmor e rapi d Kgowedsi ohcuttitg olyper support A prefardin eonrutses at lpast 40 hitgher
efficiency, particularly . in. harder grounds..lt has further b f aund
aavant ageole TP ReAE TGRS R BEBRET ubma e LR 68780 cLBHRL i ng
tool s on a tb@adindgndapiefersbls @aCRadt25tchRinditbalct i on of rotation of the cutter
head, and at | east one support arm conprises a second series of cutting
tools df a part facing away fromthe central axis. Although it is unusual

to provide @ Ra[L, &fadﬁc&?ﬁﬂg? (t3Ti A AGh Bk 0 I%Pi Ia{f*ﬂﬁ%ﬁﬁﬁ%@w c}iiﬁ%f.e (W th

cutting tools, an 1 nprove Iciency 1s ob ned. ound,
sur pri si nglifannththbin thecknoomraet lsadoWhelkeahe bhdwingutteddbsd dtokdésiergpart of the

25support armfacing away fromthe central axis is sufficiently strong to
transmt t ératgﬁ@ngﬁpag 8t the gronndmath geaiderceedigictitsidiepd arRordiBe EUNE iMGNtioDdI s

striking agaitakhat huEi Al pRakdo0EBURE RHAR (el r MR 6840 tool's

can in this way be placed on si ngl'® support“arm tthan according to the
prior dbt. tddls & the ducces ddvanoagethe cpegrtheed Hherdryuridnis niveeaee dgfiim gnood
relatively hard ground, 30 |In an.advantageous epbodi nent the cutting tools
of the fir<tPdapsiasioh THAQRSHUO ISfhPd Feror tot Mebea Toendyo PRREIEHY 1 ng
tools of thgrkesprnddseries. This further increases the efficiency of the
dredgi ng process. Because the cutting tools are offset, an increased WO
2011/ 003869PCT/ EP2010/ 059568 6

It has further been found advantageous for the support arms to comprise a first series of

20  cutting tools on a leading part as seen in the direction of rotation of the cutter head, and
at least one support arm comprises a second series of cutting tools on a part facing away
from the central axis. Although it is unusual to provide a part of a support arm facing
away from the central axis with cutting tools, an improved efficiency is obtained. It has
been found, surprisingly, that the connection of the cutting tools to the part of the

25  support arm facing away from the central axis is sufficiently strong to transmit to the
support arm the forces resulting from the cutting tools striking against particularly hard
ground such as rock. More cutting tools can in this way be placed on a single support
arm than according to the prior art. This provides advantages, particularly in the
dredging of relatively hard ground.

30
In an advantageous embodiment the cutting tools of the first series on a support arm are
offset relative to the cutting tools of the second series. This further increases the

efficiency of the dredging process. Because the cutting tools are offset, an increased



wor ki ng area of the cutting tools is obtained. This is because cutting
tools of the second series are not obstructed by cutting tools of the first
series. Iwoyeti/mssspher enbodi nent the support arns havePaT/EPghlosengl t he
cutting tools are 5 |ocated on either sigle of the mddle of the support
arnms al ong a maxi mrum of 80% of the | ength of the support arm The absence
of cutting tools close to the outer ends of the support arnms is not found
t o adver selworlinkeeda dfhie @ftfihgiodisdy obhirel eTlts it eralse aditingliod€odthe Recond t hi s
nmeasure the construction of the cutter becqmes sinpler and therefore
cheaper. OFHeBPARPSHYFE] by Ritige Bobneldhefird 8¢4S5ng t ool s cl ose to the hub
of the cutter 10head is advantageous for the progression of the cutter
head. The cutting tools can be fornmed integrally with the support arns of
t he cutter Ihgadnofrotmbodimenhihd sigpdroarosrines b lanjgtnandi thecutliyg taoltdre support

arnms, fqr instance. | di.ng cytti t ool s enbodi ed subst ant | y .in steel
o suppar t AT GerilATn P bR S APy SRTOHPS: SERR TR & BRI g ©
a strong cq&mbfﬂa@-suﬁ?ﬁwtﬁﬁi%@gbgeﬁeé St GAMPBLLICEE 35 1ht RRrepmGGhed to the
support arns via coupling neans. Cutting tools can hereby be repl aced

easi |y, whisspparhgiisas neldesrdioyadasrselyragicot the efficigagy obthedattergead. whiles

advant ageous .here,to connect the coupld ans thenselves integrally with
the suppor PP this s Ui continrimierahoro B Resomss “ERledid BeRse 1 h a
preferred emnbgdr®nthe@kthd Agnd Wid Hesdheadf aseer @onrg1dse té iR Hub\EMd Qitef he
support arns of the cutter head are provided with guides on which the

coupl i 1§ mieadispdurwpgaoneferihe piegresyen sf e sudgrdishdceabl y nounted. A

sui tabl e gui de conprises for instance a guide rail over which the coupling
means and/or the cutting tools can slide. The present 25preferred vari ant

has the advirtcagigttbelt cimhbe foompd imeprapwih alrddupport hencoft the ngitdrdedd can be

di spl aced easily. The internedi ate di stance between the cutting tools can

thus be adjARated maihed e eonparirarm daBemuioge StPPRHE B -dpeFPBeS Danglding
particul ar chhﬁlfgha&g BE®Sdie@ bl igfi PN Geel @@slﬁ)?oh VB0 ALRR supkalesyt 0 the

use of a cutter head according to the prese Invention for cutting ?nto
gr ound 1par tfsona stgelo thadresultihg ana $inmgrronnexdioCoRipr @stsi g/eoStcne pgttiulgiICsy  of

bet ween 50- 200 I\/P(ﬁ referably between 60-150.MPa anQ? noﬁ]tgéeg)r fbfera[b([ﬁy

80- 100 MPa.CORRFtGH8 hRMRRPY GHES Y copRlingdneans. (g fofygan ybseRasde is
made to th%aﬁ%%‘i&ﬁﬁ%Béﬁ&%%rﬁé@é&%l@@pw&r%fr dhxﬁi@%&!ﬂttik ﬁﬂvdﬂ@%@omﬁi ng to
the present invention.” WD 2011/ 003869PCT/ EP2010/ 059568 7 The i nventi on

al so rel at @onngst hegupléne wewtsithemehed dgae2plpwitidbe sipphrtamutstdr astvad
according to.the resent idnventi on. Wth a cutter suction dredger provided

with a cut tnréarki 3 accV(V:)er1 i ncg?nfl%c%oﬁe present invention ground, and in
particgbar relatively hard ground,
In a preferred embodiment of the cutter head according to the invention the support
arms of the cutter head are provided with guides on which the coupling means and/or
the cutting tools are displaceably mounted. A suitable guide comprises for instance a
guide rail over which the coupling means and/or the cutting tools can slide. The present
25  preferred variant has the advantage that the coupling means and/or the cutting tools can
be displaced easily. The intermediate distance between the cutting tools can thus be

adjusted in simple manner depending on the properties, and in particular the hardness,

of the ground.

30  The invention also relates to the use of a cutter head according to the present invention
for cutting into ground parts a ground with an Unconfined Compressive Strength (UCS)
of between 50-200 MPa, preferably between 60-150 MPa and most preferably 80-100
MPa. For the advantages of the use of the cutter head reference is made to the

advantages already stated above of the cutter head according to the present invention.



5i.e. aground with a UCS of nore than 50 MPa, can be dredged wth an

i nproved efficiency. The invention will now be further elucidated with

r ef er encewoaotime3geol | owi ng figures and description of pPrefr@aPe@d/059568
enbodi nents, wi thout the invention otherm se being |imted 10t hereto. The
figures are not necessarily drawn to scale. In the figures: Figure 1 is a
schematic side view of a part of a cutter suction dredger with a | adder
attached thereto and provided with a cutter head according to the

i nvention; gure 2 is a perspective view of a cutter head according to the
i nventi on; T#iegmeéltlgn ?@%@%ﬁ%@ YFWlr syction dugdgey Providgd ditha qigtet Bd accor di ng

to the i ”V%@Edrﬁﬂl{gﬁ% elgng% tﬁllvérftld% Wlﬁf; é’dtfaeWs&;tloﬂ ddeﬁf%gll ﬂl):ogfde@ v&ﬁﬂ{[ téurt'tgr t ool

according to ano I ment of t i nvent1 on igure 5 is a side
vi ew of a debdnd¢coadingtocthe prasgqthmﬁnuangmudd,mgldtm psttichlar erbatviebr haedrigodindent  of

| adder 31 Sorb@RLE BINEYGRR) PHPS N ) VBt b RE AICCEFLN 3 ITARIED o | &

provi ded V\/letﬁkh@n@uctl on pipe 4 which can suction up the | oosened ground
parts to a | evel "above water surface 100, after which they are di scharged.
Ladder 2 is haul ed over the ground surface 9 for dredgi ng or breaking by

nmeans of a nch ck of t r _suction dredger
25 1 and | < Msavleh il oRh oA RRE il Wi g TR Et E R S er
winch 8. La®delptidnios pRfa@vddigtbdaiméhs waitioat theffventieh etierwisé beidg GHfife@r head
10 accordln to the 1nvention. Cutter head 10 can be | owered under water by
means df tH rpfadﬁmflg\nlrﬁweé@bn@@ssenwaw\ﬁ@acaémﬂmHtjftgeléeSe)ver ground surface

9 in a reci t. st ar board
si de of cutﬁ%@ggd%F?%hﬁﬁﬁﬁgggggléﬁgﬁd ac‘&{%gplﬁt%? r ep&’btfl%l%(?ﬁ to absorb
the forces agactedahaeohad rovidddneitiyn outrd heud daorling e theinvettsdd;on dredger 1
is anchored_in the ground by neans of a spud post 101. Figure 1 shows the

| ef t - hand (EEYFBIaR BFSRISHYC Fiset of %C%ﬁ%ah%*cﬁcé%r B8P thGRVEHED he i ght - hand
(port side)g P@Hg iP9%ide L wARCH QLS opé)él!lthhé)ﬂ)ol aéé@rdm to the invention;
2011/ 003869PCT/ EP2010/ 059568 8 Referring to figur e 2, cutter head 10
accor dilhg thogurhd is myidatvieonoicodgiail skscwting ool véaegding to another embodiment of

the invention; and

Figure 5 is a side view of a detail of a cutting tool according to still another embodiment

of the invention.

20  Figure 1 shows a cutter suction dredger 1 on which a ladder 2 is mounted pivotally
around a horizontal shaft 3. Ladder 2 is provided with a suction pipe 4 which can
suction up the loosened ground parts to a level above water surface 100, after which
they are discharged. Ladder 2 is hauled over the ground surface 9 for dredging or
breaking by means of a winch 5 which is arranged on the deck of cutter suction dredger

25 1 and is provided with a number of swing winches (not shown) and ladder winch 8.
Ladder 2 is provided on the outer end thereof with a cutter head 10 according to the
invention. Cutter head 10 can be lowered under water by means of the ladder winch
cables 8 and moved during use over ground surface 9 in a reciprocating, sweeping
movement from the port side to the starboard side of cutter suction dredger 1 and back.

30  In order to be able to absorb the forces generated here on the ground surface, cutter
suction dredger 1 is anchored in the ground by means of a spud post 101. Figure 1
shows the left-hand (starboard) spud post in unanchored position and the right-hand

(port side) spud post in anchored position.



body 11 which can be set into rotation around its rotation axis 12 by neans
of drive neans (not shown). Rotation axis 12 herein coincides with the
central awD=200f003860t er head 10. In the shown enbodi nent PCeEERRMioO§SHHAY 11
is set into rotation in clockwi se 5diregfion R as seen fromthe bridge.
Support arnms 15 extend spirally between a base ring 13 and a hub 14 | ocated
at a distance frombase ring 13, these support arns 15 being connected to
base ring Refafidghufigdd.2, Suppbeid B axoidngfoehs @iventidrceomtpgisewhesvelving he
convex sides are directed in the rotation direction R._Base ring.13, hub 14

and suppor tPo8Y it WMIBCh38 hesflimERofion 2WFEH RAPTEPT §Xit [ oRY S1588E Of 4K not
only makes rﬁ%ﬁgé it %QO\DI%aﬁo%gpﬁaJa@ﬁg hRkn &iSQdN WS e Wehdl a %?dri: cgg%la gr eat

wei ght, wher uring dredging the cutter head 10 1s urge
di rection dfad he Igrticushedwhemtddedgit mgvalividg bodshel isntl inenoeatioh in bleckwise

gravitational force. Support ar 15 are herepn placed regularly round the
er | phery  GHegUtT R HER T e Ses g rE T LS TECHY o 10 SF B Bt iien
support  ar el andQURIb 10 oPRENS aldstARRUTAR bieath S N b pblarhs o5n st eel
are welded to a | eadi ng 15edge 15a of support arns 15 relative to the

rotation dibeggdooneatdd tolhaseringédandloutt bt Supeorpampoldeare hergguglatengyharein r st

series of tting tgols to support ar 5. .Co i ng.ne 701 kew se
ranu act ur it SRSy RET S refRRr bt 28008 EReuPR G A Edud bt Stopor
arms 15 fagupgbremms [frpemiahefaceidd abstanislydfort bletleThiR@MoAI) nhakes biieerpur pose
of coupling a second series of cutting tools 20 to support arns 15.

Coupl i i§ ng@ﬁ%l(i?tr%géo%lalsergﬂ‘@@ csz@@d@hc? 1 & arreahwefghp rithesghyeduging srgdekigng si de
of cutting ] fii- . i di in rotation
i roct i on  HEBPL A0 § b e GRAGREPIE gRahians: BefMLLRERI (0" 207 s
shown. The isfhemoe ofithe igigyitatonal 26-covi Suppov armad 15 hremgicin pldceiorpuilage souad
substantial]y cylindrjcal part 22 with 25di aneter 25, and a conical second

part 23. CUPE PHP EOON DHCHIIINE. BIP2RRATREL O BiFIIPHIES REAVCPaUPPID AU an
above descrﬂsbegugi Bhég 178@0R 2k furld s&@{ahégug{»?@lﬂ steel Ai@hwdIMSBRGE I, Means

of a snap connec n 220. A pernmanent conne on Is also possible, or other
f or m ofl5r eledgs &fd ef swppore a0 relative hethsirotation dimeotioe € cettartheady 19 twlthe20 i s

arranged in coupl ng nmeans. 17, .conical part 23 will profrude outside fhe
Coupl T ng meuALeBp! SRIGE Ak syriGUarC Rt FePERG ARG CHRIBRMB 7 23 of
cutting toqfkedfheiarRiRYir@subMahRai®; femdenreshetiddedBoate ddpe 18 eLufpagt Whi ch
cones into contact with the soil. "The appropriate radi us of curvature of

t he tops ofarmetld fargng vwlysiroo tkegratrdkaxonot cutonieadt fdpr thgpurnose of ¢rarpling

properties of tQﬁ d.and specific n. of thelgutter g%ad, but

rou 0 e esi
P P bl y eatiefE Loy A0 SNSRI A8 18T Eb GDin imdaRF L el HsplER

cut ti n@ot oghcrthapthefrenabity or WekidQ LideQP3I86ARCIJ1ER2 OBk 0hR2G8 s&ontiBeiidss t 0
bet ween 20 and 400 mm Suitable transverse dinensions 25 preferably anount

to between AQdigriEdipgotstion giccdiopRef erred enbodi nent the cutting tools 20
have a | ength 26 protrudi ng outside holder 17 |lying between 10 and 500 mm
nore preferably between 20 and 250 mm and nost preferably between 50 and
150 mm Referring to figure 3, an embodiment of a cutting tool 20 is shown. The shown cutting

tool 20 with overall length 27 comprises a substantially cylindrical part 22 with

25  diameter 25, and a conical second part 23. Cutting tool 20 can be arranged with
cylindrical part 22 in an above described coupling means 17 of cutter head 1, for
instance by means of a snap connection 220. A permanent connection is also possible,
or other form of releasable connection. In the situation where cutting tool 20 is arranged
in coupling means 17, conical part 23 will protrude outside the coupling means or

30  holder 17 over an active length 26. Conical part 23 of cutting tool 20 is provided with a
hardened tip 28 at the outer end which comes into contact with the soil. The appropriate
radius of curvature of the tops of cutting tools 20 depends on, among other factors, the
properties of the ground and on the specific design of the cutter head, but preferably lies

between 1 and 100 mm. A suitable overall length 27 of a cutting tool 20 preferably



5 As shown in figures 4 and 5, the cutting tool 20 is preferably coupled to
the support arns 15 through coupling nmeans 17 in the formof a bl ock socket
with a cewmorali/dessse 170 in which the cylindrical shank paTtEP2R005§9588 cutti ng
tool 20 is inserted for ready rotation. g n the enbodi ment of figure 4, the
conical part 23 with the carbide tip 28 10protrudes outside the bl ock
socket over an active length that is relatively short in conparison with
the total laenghts tobetween0tahd HO0 ol Su@ble Thaser@cekmsaidkst2Siptefetypport s t he
cutting tool 20 agglnst bendlnﬁ deformations and allows to transfer |arge

conpr essi véMPERLEHeHY andi 190 neinr B prstrree embpdinpiat giaufting teelsr0dave The
cutting togli.20yhg &ﬁﬁhggeauglaé Rolh&qﬁngr&kw%ﬂﬁ% a%%obrn%m bR drfflefaprpt 1|

t he snap connectlo 220 engages a 15co spondi ng annul ar groove 221 In the
socket . | n behecearland @58 hahmndirhest prefernbly beowden30 and 160 eent o r ot at e ar ound

the axis 171 in the central bore 170, due to the fact that the cutting tool
20 is rotation-symretric. This rotation nmay be hindered sonewhat by

frictional Aodhees iRelwrsn 4hS, métce&m%%&%qs ?f-eférﬁﬁ $BaMKd RAtht ségpornd t he
i nner surface of the central bore 17 or ween he contact surfaces of

socket and agomils diropgly eoupBng mganPi the St dfal bleckf sogketmvithat ¢amtral Botet her

T73 such 130 1 trighyhe Stz i e 5L Fad Bohe i e siea Wi h

cor r espondirp@tiam i ltied e davientd2 Fighass, ithe Ednecat phods MeMmiths bavieitip i gure 4)
it expands and | eaves the 25outer surface of the shank llaEart 22 free to

rot at e 10Lodketleoputside thaublorigckeiotvepan pefiviedensal fhat isaplabeely skertint | s
acconpl i s h%‘ér | nn?d%%ﬂﬂﬂ%%ta?fen%@%fEl%ﬁéut@‘?%ttoo?&? TRE bfdékt h&&t 490, p%Qts ggai nst

t he annul ar ead “accordi ng i nventi on i's
particul ar |Cylttﬁ’llg| tballP0eaghinit temealel degormatiais avel a)VloB/@ h@trdnsjerdhlﬂgd compressive
sel f - shar peni ng. and has an extended service

2011/ 003869PETT BPLD VAL EEN 16! of e sRitipg @Hltzgr Tlpre%lamegm)ﬂ £ ipesagi ng
ground undep iR MRk Ehore Y7h ASk the FFPhLR tRDspk smcﬁbmz@%@agéslal) which is

rotatabl e around a central axis and which is formed
15  corresponding annular groove 221 in the socket. In the engaged state the cutting tool 20

is free to rotate around the axis 171 in the central bore 170, due to the fact that the
cutting tool 20 is rotation-symmetric. This rotation may be hindered somewhat by
frictional forces between the outer surface of the shank part 22 and the inner surface of
the central bore 170, or between the contact surfaces of socket and conical part 23, but

20  is essential a free rotation.

Another embodiment shown in figure 5, uses a separate holding ring 172 with a slot 173
such that it may be made smaller by compressing it. Once engaged with a corresponding
annular groove 221 (as in the embodiment shown in figure 4) it expands and leaves the
25  outer surface of the shank part 22 free to rotate. Locking of the cutting tool 20 in the
axial direction 171 is accomplished by engagement of the rear part 222 of cutting tool

20 against the annular ring 172.

A cutter head according to the invention is particularly suitable for breaking relatively

30 hard ground, is self-sharpening and has an extended service life.



5 base ring (13) and a hub (14) placed at a distance therefrom between

whi ch extend a nunber of support arnms (15) provided with cutting tools
(20), betwoenimdodssh support arns (15) passage openi ngs @CH)EPare/oprsesent for
di scharge of the dredged ground, whereinggthe cutting tools (20) are

axi symmetrical at least at their free outer end. 102. Cutter head (10) as
claimed in claiml, characterized in that the cutting tools (20) are
arranged orClafmes support arns (15) such that they can be rotated freely
around their axis of rotation symmetry. 3. Cutter head (10) as clained in
claiml or 2, characterized in that the cutting 15tools (20) are conical.

4. Cutter Head (CGuter Beadc(18) foedradgingrayowtd yndar the medsishigacs, apmBrising a
characteri z 901%1%%98‘35 ha%vhﬂé%ﬂ RAh&p Rl s Cc%ﬂlr&las!mscéhtdt\blpQ%Es%hﬁe@épé has at

the free ou er e US of curvature of a maxinum o

Cutter Beadaelfig a)ahdia h’eld(]mr) payd ofa cﬂlbtencfeahagfrbmgbetk»aemhldhrbateadtaer i zed
in that the cutter head (1 2 conprises at | east 10 support arns (15).
Cutter headhgy oLWPRPIAHRY 1|5P1P%9ﬁgﬂeéf\mfh@ttmﬂ ©gl5i (RY)- betaienn WhighamBeqier i zed
in that 25 tQ (20). 7.
Cutter hea @Hggﬁggssgég?%?%sg%é@%e go#cg@é&%%éﬁtg(g?%d ﬂja{lr%act erized
in that thevieutititegeutto ®©0ls200)) aae exisymmatredl atddaat atvkeit fre¢ baesengport ar ns
(15) such that during rotation of the cutter head through the ground they
strike substantially perpendicul arly 30of the round surface. 8. Cutter

head (18) & cl a@%&lh?’%i @My asorlaimed if glaiy bi Fhgractesizad n hagthe cutdipg joals i n that
a support abh £d3 mhltgﬁeg?@oﬁ afid (1 %gﬁﬁ&lsth&fth@;uéawa%{a%' ﬁceﬁﬁﬂb

| eadi ng part (15a ereo seen in e direction of rotation o

cutter headhgil@is oﬁmﬂatiohaynmysupport WO 2011/ 003869PCT/ EP2010/ 059568 11
arm (15) conprises a second series of cutting tools (20) on a part (15b)
facing away fromthe central axis.

3. Cutter head (10) as claimed in claim 1 or 2, characterized in that the cutting

15  tools (20) are conical.

4. Cutter head (10) as claimed in any of the foregoing claims, characterized in that
the top part of the conical cutting tools (20) has at the free outer end a radius of
curvature of a maximum of 50 mm.

20
5. Cutter head (10) as claimed in any of the foregoing claims, characterized in that

the cutter head (10) comprises at least 10 support arms (15).

6. Cutter head (10) as claimed in any of the foregoing claims, characterized in that

25  asupport arm (15) comprises at least 20 cutting tools (20).

7. Cutter head (10) as claimed in any of the foregoing claims, characterized in that
the cutting tools (20) are oriented relative to the support arms (15) such that during
rotation of the cutter head through the ground they strike substantially perpendicularly

30  of the ground surface.

8. Cutter head (10) as claimed in any of the foregoing claims, characterized in that
a support arm (15) comprises a first series of cutting tools (20) on a leading part (15a)

thereof as seen in the direction of rotation of the cutter head (10), and that the support



9. Cutter head (10) as clained in claim@8, characterized in that on the
sane support 5arm (15) the cutting tools (20) of the first series are

di sposed wbf2eatoosssbati ve to the cutting tools (20) of tReTEPe@OWSE6S | €S.
10. Cutter head (10) as clainmed in any gf the foregoing clains,
characterized in that the cutting tools (20) are connected to the support
arns (15) via coupling neans (17). 10 11. Cutter head (10) as clained in
claim 10, clharast@mpres i fecohditertehef sufipgtdolar20%of 1 phrt Of5H) ieigdwer head
are provided wi th guides on which the coupling neans (17) and/or the
cutting todi¥n tEEitpleXih spl aceabl y nounted. 1512.Use of a cutter head (10)
as clainmed in any of the foregoing clainms for dredging ground a ground with
an Unconfined Conpressive Strength (UCS) of at |east 50 MPa, preferably at
| east 60 MPa and utesheqalr(@0pasathdiynedtin tleas 8, GlrdvRaized B Bat drethe sarot suppodr edger

(1_1)12!” O%I d%gm%g)hthg cgtltﬁgt; ?orolsh(%%g oé t%lg)firﬁséer?flzsaz{re gp(l)srf]:d %rfli}éetc}];latzl% tr(])ethg | ai s

cutting tools (20) of the second series.

10. Cutter head (10) as claimed in any of the foregoing claims, characterized in that

the cutting tools (20) are connected to the support arms (15) via coupling means (17).
10

11. Cutter head (10) as claimed in claim 10, characterized in that the support arms

(15) of the cutter head are provided with guides on which the coupling means (17)

and/or the cutting tools (20) are displaceably mounted.

15 12 Use of a cutter head (10) as claimed in any of the foregoing claims for dredging
ground a ground with an Unconfined Compressive Strength (UCS) of at least 50 MPa,
preferably at least 60 MPa and most preferably at least 80 MPa.

13. Cutter suction dredger (1) provided with a cutter head (10) as claimed in any of
20  the claims 1-12.



