Cutter head for dredging ground and use of this cutter head for dredging
ground The invention relates to a cutter head for dredgi ng ground under
wat er, thwe 20udreroshead bei ng suitable for attachment tecrheé@desn2 of a
cutter suction dredger and for being noved over the ground therewith in a
| ateral s i n enent. . The inyention so relagtes to the use of this
cutter hoad dhs heRd ot B dging Siaund B Re pBines eiferiead b atadprioding: ouna
A cutter head of the type described in the preanble is known for instance
fromNL 1031253. The known cutter head is a revol ving body rotatable around
a central dhicsneention satedtomycugtchbend for drgdging geouind ndgri vedien, hiptutsebicat a

di stance therefr and concentrigcally thereto and between i ch .extend a
nunber of  SEE BRAYE BLAAARERTLE B L L EL G RN R LR E R’ Dot ween
the arnms amgRadssadic gt figscwitiofita WrslbwicBEing hdeedntg Thel i catidh 416

di scharged. For a good cutting action the cutting tools nust be first to

cone into coAlaa thgiushok this qyteiirad doir dradeipe Bundangdfin pHacKALIRAEEbt er head.
The cuttin%a&pgbﬁmﬁre therefore situated on a | eading part of the arnms as
seen in the rotation direction of the cutter head. The cutter head is
applied in conbination with a cutter suction dredger (also referred to as
cutter dredger). A cutter suction dredger is a ship _anchored in_the ground
by means of® glﬁ%fahﬁ%sis?fitfle PR o3 ﬁ%mfﬁa%&a B kgowadaisFBrcediBN ng and
transmijptingsiosst e GhANDEL R BedERalbRIvihOHEES rRAEHE hididd dWWehing adlseddi ng.
Attached to the | adder of the cutter suction dredger 1s a suction conduit
whi ch is cdomedltlech base ring andiatheb whedds ahrded htondistandectherefremcinddged ground i s

renoved. During, dredging the cutter head i set .into rotati.on, and with

| adder and QUTIATE Biep ene BRReRd eS8 ATt b e gEnadell Wb obl i que
angl e unti leyittgt@31§ Bieh & hetaramadd bERR R Wid #msheashsise Dpbsiag k4 Whithagged
t hrough the ground by hauling the | adder alternately fromport side to

starboard shaidredgidrggoundrands disthergedittiosr ghedqutiag eefyormhr euttiag kenlemast
sveepi g MUGIRNL SAE MG NG MDY o FRHS %GNG GUIIGL DERT iy Totate
e 0 er head - e I'rne ing

about t axi s e cut connec e centres of
rotation offhthettihgseols kkgh@dfbré fitiatedion-a lehiding b odthetahas edidckh Ngthe

rotation direction of the cutter head.

The cutter head is applied in combination with a cutter suction dredger (also referred to

20  as cutter dredger). A cutter suction dredger is a ship anchored in the ground by means of
spud posts. This anchoring creates a means for absorbing and transmitting to the ground
the reaction forces occurring during dredging. Attached to the ladder 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

25  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 subsequently dragged
through the ground by hauling the ladder alternately from port side to starboard side
using winches. The cutter head hereby makes a lateral sweeping movement through the
ground. By causing the cutter head to rotate about the axis of the cutter head - the line

30  connecting the centres of rotation of the base ring and the hub - the tips of the cutting
tools strike the ground with great force under the weight of the cutter head, ladder and
suction conduit. Via the passage openings between the arms the hereby formed

fragments are suctioned up by the suction conduit and discharged. A whole ground



tools strike the ground with great force under the weight of the cutter
head, | adder and suction conduit. Via the passage openi ngs between the arns
t he her ebyoforomeoior agnents are suctioned up by the suctcempre@odsson2 and

di scharged. A whol e groundsurface can be dredged by noving the cutter

suction dredger over .a determ ned distance at i me_and, r epeat,i t he
above st at S TG edp PR R Mo e SuBE SRy e Bl PR NP e
conpri si Ng afa Basant irélkaAREHR BBO sthed WRepimhieerdetUmber of arns, provi ded
with cutting tools such as teeth extend. The cutting tools are situated on

a leading part of the arns as seen in the rotation direction of the cutter
head. As s by i 4 of JP 9 r th i.ded
wen gur dr o opaiey e SesctRsrd GBIt ¢ Bhe T Radubb i BhN

ur gi ng the nuhder of areidf prooided mithrieinigabolk ever dSc@h suteid. dhe Conthgitbols Y0

2005/ 005737, descri bes a cutter head of the known type, .the cutting tools

t her eof beiSHgtedbmhadadmetngritoh dhodrms af Kecaug hqetadiep slireglinay efighe ewter Bgad i ng
tools are t r e il il : ' a
ear 1 o9 poct an ok Le AR B AR UHE L R BB LG AR BN EARO 2 1y
i s desi gned2tthatrdeaet vxert dny duetthgetion but. aitllat 31H4O6 fdesef dub bettam cudtdret head
conprising a base ring and .a hub, between which a nunber of arms, provided
Wi th cuttiﬁ@w?g%ﬁéwgﬁ [f°8¢Ut-eet h extend. The cutting tools are situated on
a | eadijpg part of the arnms as seen in the rotation direction of the cutter
head. The hub is provided with a nunber of grooves that aid in urging the
fl ow of cutWO0M0HAT eddsartibas ewattdishead ofi thei kmowadpphuithe, cuttmgotodle thareofr educe

the load per.cutting tool at the fo st _part of the ar this rt is
br ovi ded weegreettied b FrsoRSueR hiTeRe P akEy e syt padibtafi US
5967246 desghh@@onahE AbRAEY, BrjakticulirtbyfHavings&reailed poitioh ekt ROINEStablR in a

subsurface formations. The rotary drill bit of 5967246 conprises a bit

body havi ngadty efzb¢ heldtnedidingviy gedpgened i isacive te leg porbedly bei ng provi ded
wi th a,aunber of cutting elenents, fluid channels and nozzles for supplying

drilling fluid to the channels for cleaning and cooling the cutting

el ements. Nieg ga9gge deggibena canp hesbsongpridanyd hge sugfaad @ habgieeweenawipbhinal i ty
of recesses are forned. The described drill bit reduces dril|ing vibrations
t hat number of arms, provided with cutting tools such as teeth extend. The cutting tools are

situated on a leading part of the arms as seen in the rotation direction of the cutter head.

The hub is provided with a number of grooves that aid in urging the flow of cut bottom
20  material towards a suction conduit. In order to reduce the load per cutting tool at the

foremost part of the arms, this part is provided with more cutting tools than the

remaining part of the arms.

US 5967246 describes a rotary drill bit for use in drilling holes in subsurface

25  formations. The rotary drill bit of US 5967246 comprises a bit body having a leading
face and a gauge region, the bit body being provided with a number of cutting elements,
fluid channels and nozzles for supplying drilling fluid to the channels for cleaning and
cooling the cutting elements. The gauge region comprises a bearing surface wherein a
plurality of recesses are formed. The described drill bit reduces drilling vibrations that

30  may cause harm to the cutting tools.

The known cutter head has the drawback that relatively hard ground, such as for
instance rock, defined in the context of the present application as ground with an

Unconfined Compressive Strength (UCS) of at least 50 MPa, either cannot be dredged



may cause harmto the cutting tools. The known cutter head has the drawback
that relatively hard ground, such as for instance rock, defined in the

cont ext ofothe/ppmsent application as ground with an Unecmnfarecho@ssupz essi ve
Strength (UCS) of at |east 50 MPa, either cannot be dredgedor can only be

drenched with limted effici .. The. UCS i ncept known to the skil
per son and °F &t el e SrdkbeEuih tued S g Trf UG S Bons R Rt Bhe o1 e
wal I's of WRkeddoR MQtefibRARIThEEorAptelsig ERAPhTSIPsundEhids Cthe Bl wabls of
understood in the context of this application to nean the vol une of ground

dredged pervhiel arcgpt supprertethénring qomprespioneEficTmey pr eslerstoodrin ditt govtexhas f or
its object . i tter d ter sucti ich, in
addi 1 0n t SRR LA E oG S e I CRRERT o' 0 1
and whi 6h panit.cul arly nmakes it possible to dredge relatively hard types of
ground in an efficient manner. The cutter head according to the invention
has for this purpose the feature that the arns conprise a first series of

cutting t ogiys O iheathRBaDA i 3iceRMrbal heuflhiBgd k91 il QLAL] on of the

cutter hea that at |east one armconprises a second series of cutting
t ool s on a dpaiger Whchng addaipnfte otinct hdvaotagty, adn docdge grdhindourfices thotes unusual

to provide art of an arm.facin way fromth entral axis with cutting
tool's, an ieﬁt})ﬁeﬁv@oﬁn&w e patigu Ly Bgkes heersiols torfliedgsdehtrgiberd SRR si ngl y,
that thg copngatihaR cBiciddieaaHit i ng tools to the part of the armfacing away
fromthe céntral axis is sufficiently strong to transmt to the armthe

forces resulting fromthe cutting tools striking against particularly hard
ground suc tin

as_rock. Mre,.cu tools, c ,h this b aced on a
Jnole armitREHEGRaY ArRGeiFet e pieRlpT niTor bk ARVt satubl A B sehs
parti cul ar leymipfisd  firsd s@ g ionguteihg (ML ¥ RladinBPad a9 kand thd dircdtibh bt
enbodi nent the arns conprise edges, and the arns are provided with the

first seri éetadon efthe cnigerihsad. gne thag al leasd iong) ame gemprajea gisgeongd seti¢peo freottingi on
N e L
central axipart oBeg ats acitpeavedit fron ghd @atral &iewih @cgidlg @sblg an improved
efficiency is obtained. It has been found, surprisingly, that the connection of the cutting
tools to the part of the arm facing away from the central axis is sufficiently strong to
transmit to the arm the forces resulting from the cutting tools striking against
20  particularly hard ground such as rock. More cutting tools can in this way be placed on a

single arm than according to the prior art. This provides advantages, particularly in the

dredging of relatively hard ground.

In a first embodiment the arms comprise edges, and the arms are provided with the first
25  series of cutting tools on a leading edge relative to the rotation direction of the cutter
head, and at least one arm is provided with the second series of cutting tools on an edge
of the arm facing away from the central axis. Because the cutting tools are placed on a
leading edge relative to the rotation direction of the cutter head and an edge of the arm
facing away from the central axis, the cutting tools are enclosed by a larger free space.

30  This further improves the efficiency of the cutter head.

The cutter head can comprise a variable number of arms. The cutter head particularly
comprises at least six and preferably at least eight arms, wherein passage openings are

located between the arms. It is unusual to place such a number of arms on a cutter head,



| eadi ng edge relative to the rotation direction of the cutter head and an
edge of the armfacing away fromthe central axis, the cutting tools are
encl osed Wy 2a1ipmer free space. This further inproves wvhemebdioosmnry of
the cutter head. The cutter head can conprise a variable nunber of arns.

| east six, and preferably at | east

The cutter hea articularly c ri.s at

1 ght ar s STRRGFE Aok ot A0 G 1B Blyast ibenTblhaen BrReCh AR Tt i<
unusual t o AHRGEHh SHEferdpBMAREEoUR] adVeiRIyITRt Glloheratibe ks ice& HegdSt BPace is
her eby avail able for the passage openln%s | ocat ed between arnms. Although

smal | er opdeingdgy the gpriray et g pyeratiqreis pbtamedgpuelaisigond &t nrpecssing hetd head,

it isf .Oun%'[lgu éltr‘ga%er%ﬁp tﬂe%%yse.tﬂt{'altnv ioRfLAL Ititﬁﬂ)s&iﬁlqu i)ﬁalcg g%}ﬂ%ﬁt(};%tf L3l od for
processi ng~hard ground materi als. 'Because tHe T nhvention es”’it "possible
to place at@dlsio@bisingleafrme tdldtivety dredlles pirocsofSirogldaarabbiince ldatihy étedgidgnl | er

pi eces of ground are obtained during dr edgi ng,. whi ch can be di scharged

ef fi ci ent | yhieh gadie dissbargse sffisgantlyihiongh therapapingeiidhe suigerhgsther of cutting
tools per armcan be variable, the nunber preferably being higher the
harder the ground. At |east one armparticularly conprises at |east eight,
pr ef er abl y Tat nluedst off @itingtools ppr &fhecalbeyvaatbleeths thutbet preferabhe beinpr e

preferably at |east fourteen, even nore preferab at | east sixteen, and
most pref erhé&hepﬁlgﬁlar%a?}e €D ST TP _.r*%@ewraew%aér CIght cut ti ng
tool's i fQurerabl Qﬁ&%eﬂﬁn&x@?r&%&ﬁ%ﬁatfl&@t VBRI rh&teq)r&!élfalfoly_cdt%gs{ y small

pi eces, while the discharge of the pieces of ground material “is not
i npeded, orfourtaed] gves ;morbyreférablyat teastgixteml snd Bystpreferabiyng I¢dsecighteerer head

with a larger.n er,of cutting.tools than.kn hitherto, a favourable P/'S
Fatio i s obeirRdte sith artibef & SPGietob T BRI o istirad e BT S at o
i's known t drdddengPiatosuficiitlyl @ehii pleddRewnild the ANh&bablthepicet Baround
penetration/spacing ratio, wherein the penetration involves the depth over

whi ch the cuatetialds naddmpedsdnert ragdls spivothe kettige dems Byandvidig tBpaettangeachvol ves
t he di stan be LV i t, . td] I Jt is
advantzéeoﬁﬁt %%§§$g9&$%éﬁgﬁﬁﬁ%§gﬂ?g% §%B%%g%ﬂg?§gkégﬁ?%Jg?ggﬁW8#§y al ong
t he | engt h obfaitddeinaganticul akifer cpeiakly Haedhgi®uindy. The PLCrakio & kendvat @hlic pashiced,
this resultjng.in_a snoother operation of the cutter head. In an

advant ageod§EdHbic REntng fiznds dot tha RGBS/ SACHR Tation WtereiRdhe pstatily j es are

of f set involves the depth over which the cutting tools penetrate into the ground, and the

spacing involves the distance between two successively impacting cutting tools. It is
20  advantageous here for the cutting tools to be distributed regularly along the length of the
arms. The (peak) loads which occur are hereby reduced, this resulting in a smoother

operation of the cutter head.

In an advantageous embodiment the cutting tools of an arm of the first series are offset
25  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 working 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.

30  In yet another embodiment the arms have a length and the cutting tools are located on
either side of the middle of the arms along a maximum of 80% of the length of the arm,
preferably as measured from the base ring. The absence of cutting tools of the first
and/or second series close to the outer ends of the arms (close to the hub, and preferably

along at most 20% of the length of the arms, as measured from the hub) is not found to



relative to the cutting tools of the second series. This further increases
the efficiency of the dredging process. Because the cutting tools are

of fset, awoiznoweamed wor ki ng area of the cutting tools ipsTaPe@ionesho2 This is
because cutting tools of the second series are not obstructed by cutting

tools of the first ries et ,ano odi e e arns ve a length
and the. cuBfTTIEY BBPS i STFiSHSY SO That "N S R (HENHTE 7 t e af v
al ong a maxbAcadn 80 ehittdrhad beahdsifpldrhad @{emfo&rc%ﬁfeam MasAsecHBamdr ed

fromthe base ring. The absence of cutting tools of first and/or second

seri es cl oderticylarlydhal ghagbserpgpfeecontd sutingsoqle pl@@fetOttbe hhleofhfdib cutggidead is
preferably alon at nost 20% of the length of the arnms, as neasured from
the hub) is no ound t oadversely affect the eff|C|ency of the cutter head,
while o%ing to this nmeasure the construction of the cutter had becone
sinpler and therefore cheaper. It has been found partlcularly that the
absence of T@é@Bﬁ’é}gé‘Bﬂ $ P%gbﬁt fopmned mrtessa ot with the Hms obfher qyéichradepneiberd | s

advant ageo eth Ef’@ ,&not ee@tglh&ﬁ(all%ct%f:ﬂ?’ttﬁg afy @aarqnétﬂ%%% A d1din cﬁﬂﬁné j@ar ms_of

the cutter r neth connect t |rect e arns,
for instan@embﬁmdthmmgmhﬂMIMagtmanh&nmmﬁmﬂw@dssMhaﬁmhyﬁahiyednhsteel to

arns nanufac red substanti al | omsteel, this r ting in a, strong
connect i on 'eSEHEEIOASTRBE P%egtl%‘aﬁﬁ‘ﬁé‘(}“inpg {dls Fap H?é“%’i%l"}' nggieq Wet[l%r ms Vvia

coupling ”%ﬁﬂ§v1a@dhll5l'1ﬂg9m5£8' SutFiap ! @éﬂ%e@&yﬁ%%ﬁﬁ@é@l &8, WhichMab ¢ Be may be
necessary as a result of wear or danage. S advantageous here to connect

t he coupl i mgcaseames b hesnt off wesr ondapgugal Ik 15 adwarttagdws henrdo coneht ths complimgki ng
use of a wel ded.con ectlg lh' §9ﬁ§eferre OdiﬂEnt of .the ¢ @tter head

accor di ng t‘%ea{lﬁglef“ﬁ St G e BPStHE 830 ¥ DRRE A §F LVEISTi ded wi th

gui des on whhgdetibine coupling nmeans and/or the cutting tools are

di spl aceably nounted. A suitable guide conprises for instance a guide rai
over which the coupling neans and/or the cutting tools can slide. The

pres en pr ?Il ? goefqgrrélcﬁé @&fl ftﬂ?e C }a[_fsil td%t%go]rﬁﬂl%;[to ttltf'e 1n8é) tﬂga%fs%rﬁheand/ or

t he cut i ng S canh |sp ace termedi ate distance
bet ween t heutttttehd gret@ovidedaith ighidss b@w&iﬂljhlﬂié eésupling $hdaps end%@ﬂ‘thébutdﬁg)endi ng

on the properties, and .in particular the hardness,
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 preferred
variant has the advantage that the coupling means and/or the cutting tools can be
20  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.

In another embodiment the arms are provided with plough-like guides for urging ground
25  parts in the direction of the openings between arms. This measure is found to positively
affect the discharge of ground parts through openings in the cutter head. Fewer
blockages of the openings are found to occur when the ground parts are urged in the
direction of the openings between arms. The plough-like guides can be embodied as
upright edges on the leading part relative to the rotation direction of the cutter head and
30  ona part of the arm facing away from the central axis. The plough-like guides can also

be integrally formed with the cutting tools and/or the coupling means.

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 of



of the ground. In another enbodinent the arns are provided with plough-Iike
gui des for urging ground parts in the direction of the openings between
arns. Thiwormessusmsi s found to positiveldy affect the di gchrapg@ontsogzr ound
parts through openings in the cutter head. Fewer bl ockages of the openings

are found to, occ t he gr d, part rged in th irectign of the
opent ngs. baetien 00 Ve et BlitPRE eV 3R e ehrs Bt S b or P gn
edges on t hepd ¢d€tHGdP@ithgds O ael 148 of thetdifier RbatéfoRned fs86ddeqp t1Rf the cutter
head and on a part of the armfacing away fromthe central axis. The

pl ough- | i kedguitatss abeadystatesd Hhove of Bgreaiteyhong peodding ththepeesenitinyangionool s
and/ or the coupling neans. The invention also relates to the use of a
cutter head according to the present invention for cutting into ground

parts as5gr diednwntibn alko kklgonfoechtCo pties dradgcShroeidad itfdatteeriad50- 200 MPa,
preferably between 60-150 MPa and npst preferably 80-100 MPa. For the
advant ages 26foréig tQ e mescphiaveniioneVithepentice sustion decdger prayded withigecutter

advant ages ) eadyil AlAYpARAN SnRhibDEGHA LAk INEARCASCRIARAG 0t LR esent

i nvention. e 1 nvention relates™to a cutter suction ger provided
W th a cuttiera peadd adthordCH@f hord than 50 &dRa)tcan by dretlpahwithVah hmprosed t er
suction dre? er provided with a cutter head according to the present

i nventi on §HOUM¥Y- and in particular relatively hard ground, i.e. a ground
wth ajh)CS of nore than 50 MPa, can be dredged with an inproved efficiency.
The invention wll now be further elucidated on the basis of the follow ng
fi gures andhdeseniipn ivolhnoW berfeftlear chaidatddadi the hess ofhe halowinhEgimyemnt i on

ot herwi se being linm.ted theretq. The fjqures.are _.not necessaril.y.drawn to
scaler T dreRrgh PLoRRed Gt din g O R R uOThuBRORE R it " of %
cutter sucth@odredgaireyirthotndcadidaly @hivaehadid hemetrpuald provided with a
cutter head according to the invention; Figure 2 shows a perspective view

of a cuttefigivad shewo? dihegratie sidpaidwnolhpirbet a arr FIGioRdralgehwitl adadder ai |
vi ew of .t h t fiaur i h [..suction
dredge#sl %ﬁ&%ﬁ??%xggﬁgggqu ﬂ?ﬁh%ﬁﬁgg%g%f$%?§¥€m%éﬁ%ﬁﬁ%&§nhorizonta
shaft 3. Lagee 22hows pperspettisic wichhofa aitet hed aotgding titticCihvedion; and

Figure 3 shows a detail view of the cutter head of figure 2.

Figure 1 shows a cutter suction dredger 1 on which a ladder 2 is mounted pivotally

20  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
1 and is provided with a number of swing winches (not shown) and ladder winch 8.

25  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.
In order to be able to absorb the forces generated here on the ground surface, cutter

30 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.



suction up the | oosened ground parts to a | evel above water surface 100,
after which they are discharged. Ladder 2 is haul ed over the ground surface
9 for dresgingympior eaki ng by nmeans of & winch 5 which ipsTaPR@e@eshopn t he
deck of cutter suction dredger 1 and is provided with a nunber of sw ng
wi nches (n shown) .and .| adde inch 8...Ladder. 2 is provided on the outer
ond t hor coRTRE D Galte ar HEE b R etiiny FoirFruRrirai e ReghiE “head
10 can be lyguen edhidhdh beatehtdtBaRfual ik Retali@rses 13 eltasodt 858 and
noved during use over %round surface 9 in a reciprocating, sweeping

n

nmovenent f maaens (fwt parwn)sRatatiomaxipd2 bergimpesanddesiwigh G cenfral exisofevritasn dr edger
1 and back. I e | 0 e, farce r at e ere on the
roind o K e 106 e S8y d:? (AR LAE | GBI ATORRE I AoRLS, O Lhe

of a spfd p@asttickOR as sdehgione tht Bligessct igutced)t ARands cstbad hoallebetined apost i n
unanchored position and the right-hand (port side) Sﬁfd post in anchored
posi ti on. ROREHHHE sl & hyultdlogated facineravryafgom hasecians B fFse ameneingvent i on

conpri ses i i C i L its
otati on asr LYy BRI, A 17 aihor) BEITHLAMALIMEE 15
her ei n coi naicsles ditettedtiltheaetatio@mbirection RufBaseitihgn 3 Headdl 41:hd akrms t hereshown

enbodi nent revql vin ody . s set into rotation in clockwse direction R
as seen fr GRS éta@%@v Frgatel #}SW%@@@%@% @55 HF¥greiveen
base rijpg Lobsdulitithedd 10 AGRLL Y I AE ILraNPHIrinp URPAREE tHer h3ad 11GSE ar s
bei ng connected to base ring 13 and hub 14" Arns 15 are here arcuate,

wher ei n t hergdriudhe ditattign af the giroundtfeddicdginpendayttia infincrticrod ¢hd graviRtioBals e
ring 13, huyb 14 and ar 15 are manufactured substantially fro teel. This
not “onl y miREE ATH LR as e SRy prourd regienai e of puter st o a gr eat
vei ght, V\'h@ra@ﬁ%e Bpdnin}g 16126 Wchgd bBEvceh by 1 heasiphifly hizask DBMahuTadthed
direction of the ﬁround for dredging under the influence of the

gravi t at i onabstgnsied frong stecl 28> weldehior eleadipg adesd] Sead @rmas 1y radatvigrie thehe
i ph ) P ' | .
Ve, Coup e fRLAELy AR chpr PRP AT RORDNPRG PO 4 GRELFEPEMMERL G 1

| eadi ng edgeold bt soval)n® ads 'R ICGaupNgg inearishie8 matidtomd duisemitib by fiofn gedlt er
head 10 for the purpose of coupling a first series of cutting tools (not

shown) to &Fskendse weldpd forige regmo DI armn b Rang wyshioyadhmesndrl 3415 9fom st eel

cutter head 10 for the purpose of coupling a second series of cutting tools (not shown)
to arms 15. Coupling means 17,18 are oriented such that the front side or striking side

20  of'the cutting tools of the first and second series of cutting tools are directed in rotation
direction R. Seven coupling means 17 are placed mutually equidistantly on leading edge
15a of arms 15, and six coupling means 18 are located mutually equidistantly on edge
15b of arms 15 facing away from the central axis of cutter head 10. The portions of
leading edge 15a and the edge 15b facing away from the central axis of cutter head 10

25  close to hub 14 are both left clear of coupling means 17, 18. The portion of the edge 15b
facing away from the central axis of the cutter head close to base ring 13 is likewise left
clear of coupling means 18. Plough-like guides 18a are also formed integrally with
coupling means 18 on their leading side, i.c. the side directed toward rotation direction
R. When the cutter head 10 rotating in rotation direction R is brought into contact with

30  the ground, loose ground parts will be forced rearward in the direction of openings 16
by plough-like guides 18a, whereby suction pipe 4 can easily discharge the ground parts
urged through openings 16.
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first series of cutting tools (not shown) to arm I5 on | eading edge 15a are

here of f setsemasl ati ve to coupling neans 18 for connecting a second series of
cutting tools (not shown) to arm 15 on edge 15b facing away fromthe
central axis of cutter head 10. Figure 3 also shows the plough-1ike guides
18a. Wen arm 15 is rotated in rotation direction R possible |oose ground
parts will be forced to the rear of arm 15 and openings 16 (see figure 2)
as according to arrows P. This figure also shows cutting tools 19a of the
first series of cutting tools coupled to coupling neans 17, and cutting
tools 19b of the second series of cutting tools coupled to coupling neans
18. Cutting tools 19a of the first series are here offset relative to
cutting tools 19b of the second series.Cains 1. Cutter head (10) for
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rotatable around a central axis and forned by a base ring (13) and a hub
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that at |east one arm (15) conprises at ?east twelve cutting tools. 7.
Cutter headcgnt@)axas clainmed in claim®6, characterized in that at |east one
arm (15) conprises at |east sixteen cutting tools.8. Cutter head (10) as
claimed in any of the foregoing clains, characterized in that on the sane
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15  head (10), is provided with the first series of cutting tools, and wherein at least one arm
is provided with the second series of cutting tools on an edge (15b) of the arm (15)

facing away from the central axis.

3. Cutter head (10) as claimed in claim 1 or 2, characterized in that the cutter
20  head (10) comprises at least six arms (15), wherein passage openings (16) are located

between the arms (15).

4. . Cutter head (10) as claimed in claim 3, characterized in that the cutter head
(10) comprises at least eight arms (15).

25
5. Cutter head (}O) as claimed in any of the foregoing claims, characterized in

that at least one arm (15) comprises at least eight cutting tools.

6. Cuttexj head (10) as claimed in claim S, characterized in that at least one arm

30  (15) comprises at least twelve cutting tools.

7. Cutter head (10) as claimed in claim 6, characterized in that at least one arm

(15) comprises at least sixteen cutting tools.
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that the arms (15) have a length and that the cutting tools are | ocated on
either side of the mddle of the arns (15) al ong a maxi num of 80% of the
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13. Cutter head (10) as claimed in claim 12, characterized in that the arns
(15) of the cutter head are provided with guides on which the coupling
means (47, 9 8) s | | .14.
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ground parts a ground with an Unconfined Conpressive Strength (UCS) of

bet ween 50-&00 a, pr ferabléibetween, 60- 150 MPa and nost preferably
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head (ﬂ@) &% 16428 dR6ngd AnARinth of @@"/&Jf%é”ﬁnéth%‘?the arm (15), as measured from
the base ring (13).

11.  Cutter head (10) as claimed in claim 9, characterized in that the cutter head
(10) does not comprise cutting tools of the first and/or the second series along at most

15  20% of the length of the arms, as measured from the hub.

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

that the cutting tools are connected to the arms (15) via coupling means (17,18).

20 13.  Cutter head (10) as claimed in claim 12, characterized in that the arms (15) of
the cutter head are provided with guides on which the coupling means (17,18) and/or

the cutting tools are displaceably mounted.

14.  Cutter head (10) as claimed in any of the foregoing claims, characterized in
25  that the arms comprise plough-like guides (18a) for urging ground parts in the direction
of the openings (16) between the arms (15).

15.  Use of a cutter head (10) as claimed in any of the foregoing claims for cutting
into ground parts a ground with an Unconfined Compressive Stréngth (UCS) of

30  between 50-200 MPa, preferably between 60-150 MPa and most preferably between 80-
100 MPa, |

16.  Cutter suction dredger (1) provided with a cutter head (10) as claimed in any of

the claims 1-14,
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