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Cutter head for dredging soil and nethod for dredging
by neans of this cutter head Technical field The

wOo pwengiseon rel ates to a cutter head for a cuttECT/ERIA6/060082

suction dredger according to the preanble of claim1.
More particularly the inventign relates to a cutter
head, which is nountable to the |adder of a suction
dredger for dredging soil, and connectable on a
suction pipe for renoving | oosened soil. The cutter
head conpri ses a cage-shaped support construction,
which is nmountable to a drivable rotation shaft
extending mainly in extension of the |adder and which
has a circunferential surface provided with a nunber
of cutting tools for cutting and/or crushing the soil
Background art Such a cutter head (also called cutter)
is known, for exanple from NL-A-9200368. In

NL- A- 9200368 a cutter head is described with a nunber

g‘; Eter healor [4r8dgindPLdi SAdhe FOEdicicthb BY fH3hs of
of a support constructi ¢his diitteshgadrt construction of
the cutter head forns a conical revol ving body of
which a first end plane (corresponding to the ground
pl?neg IS Eoiged by a circular support ring, and of

i nd support plane (corresponding to the
top Pl aPRd jhgerktRy u 50 h
rotation %h‘ ?e ) A nun‘toaé fb? g%tft%r‘égﬂape? é e%tggnoimtlon

bedmigertmccrsdlpgotct the nlrwmtblehef feigdm \Athbrearpartlcularly the
provi ded with the chisels. sidered in thedirecti

of IVRBLIGR relatesh g ﬁa?l{tterthf@dc WRigh ds MmUNiabig: t@dthﬁnlagaghc’f a
ey, &yl Bﬁc{g‘e‘?%? EF’édlgtlrﬁg%oﬁ” §n@'doRREEGLI® bR é’%u?@o@j? pipe for

tangenti a tron direction. Cons

fr mmd»hﬂgslcxdsenédj esoihi Faks cattée rribatl lxonsprises! lay cage-shaped
parallel to the ground plane, or enclose a snall angle
wi SWPRart qanskuglien.t th%dl@em%mab\lﬁ ttA @ driyablenrotation shaft

drsgtgﬁﬁlntgh 8W§efn hg)?t%nbﬁ)n of the ladder and which has a

circumferential surface provided with a number of cutting tools for cutting

and/or crushing the soil.

Background art
Such a cutter head (also called cutter) is known, for example from

NL-A-9200368. In NL-A-9200368 a cutter head is described with a
number of chisels which are mounted around the rotation shaft and which
have at least their ends connected by means of a support construction.
The support construction of the cutter head forms a conical revolving body
of which a first end plane (corresponding to the ground plane) is formed
by a circular support ring, and of which the second support plane
(corresponding to the top plane) is formed by a hub for connection to the
rotation shaft. A number of spiral-shaped ribs extend between the support

ring and the hub, which are provided with the chisels. Considered in the
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nounted to the suction dredger by neans of a | adder.
Such a suction dredger conprises a vessel which is

w@ewhosmes t 0 t he ground by neans of so-cal |l ed BEIEP2006/060082

pol es, by which a neans is created to take up the
strong reaction forces which ?ccur during dredgi ng and
transfer themto the ground. fn the known suction
dredger the | adder fornms a nore or less rigid
connection between the cutter head and the suction

dr digeeiion ojpive rotatiay si@aftxrtbemmﬂeés aseumoun’aed dusueh wayae the

ith |ad d 1 in.,.
5 {185, e dnrendrinft MG ‘o nledF anaetiiafy "t rofation
bOBFré’éﬂod NCeh&igerdd thﬁnafHee sidy, i Ichidits Cé&&éﬁ(ﬂ él?&‘iantlally
over the bottomthe |ladder is hauled by means of

wi patadiel @l thergrausd plafneomreoctosemjematl angle withiitd si de

The cut Foprdarde Heoddd: seib iiied uchon, dgger Jng Guliebead is
Sofr]i‘)‘uhfeb ?d?%Q%L@ftloﬁodrbegépgypr%anésofaa NSg4ed Sﬁch"‘@ &lttion

pi eces are aten o he chisels at grea
f odreglgeBromgriset ianeessey which Isearmhdre@mo meegg&mdolwsmeans of
gi ven di stance and repeating the above descri bed

I aﬁ@'@?"%§9l‘l€rﬁmes& RoWHIGh 8 TagaNs i eealet cbéal@r Eﬂé@% strong
f]eéctt Bﬁ #6? 6ﬁ %ccp?gdrho gd%@%% ?rra%t]e‘? h'e?h do the

leve rot Ing | on S
t hgtodnﬂelmtheslehcamm\leucﬁbradmd@erm lerwdebfos-mya hesre or Iess rigid
tangentially to the rotation direction beat the soi

V\AFW‘QQ@'PF‘ phreemdbausettess hepd padethee fuptiomedredger. Upon
oS Bl4, ShbAB SEF IR LOLBP R8T B e oo s

paroWered wended wateivi 4 DSualyCcslafting direcidrel UrRiMRVHE thésbttom.
known cutter head has the di sadvant age that the

ef @rdmdy ke ableetcutraddhﬂg:uétsémadowernﬂaeebottom the ladder is

ol Bt o PR Foirendh Shefndle bl porEIRE 14 afitppard sice
powthaﬁ ae@ees drdeds birRvRartduat péihelschfbﬂ@cﬁ P tcuttBe head is

soil with sufficient force in order to have pieces
whratatedarelativedy sloavdy (gommonuestatiote speeds af ea to 40 rpm) as a

ef f' C' o é%la ﬁa@?pqeceshgrevgeéjtreﬁ oCH; S}qQEhe c |sels QF great force By
each time moving the suction dredger over a given distance and repeating
the above described ladder movement, a complete soil area can be
dredged.

With the known cutter head the digging operation is achieved by
rotating it around the rotation shaft, so that the chisels which are oriented
more or less tangentially to the rotation direction beat the soil with their
tips. Because of the repeated hammer beatings of the successive chisels
the soil is at last shattered into large pieces. These pieces are at least
partly sucked up by the suction pipe and removed.

The known cutter head has the disadvantage that the efficiency of
the dredging operation, more particularly on soils with a high UCS

(Unconfined Compressive Strength), is insufficient. Considerable power is
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At present there is also an upper Iimt of the rock
strength that can be dredged. Beyond this limt

wale@dgsasege it i s not possible anynore and ot her PBER2006/060082

expensi ve excavation nmethods such as drilling and

bl asting, need to be used. Frgm US-A-4320925 a
drilling head is known which Tonprises disc-shaped
cutting tools. This docunment relates to drilling in
dry conditions and does not teach the applicability of

di eeem;b@momawei thatttbel chisels hratdhenspilimitbr swffieient force in
i | flected fact that,th | | .

nebter L ueShs BV, o SR W sl Bl St

Cugfiglen§ 3 indapi 15k %*Ighﬂﬂd %H"%‘il er it of@irrﬁ‘e Eﬁ&'p%%er

over the“ground at the end a ladder. D sclosure of
the i nvAhpresent there ismalso anofppehdmmlrm‘stdaetrochmngtmthab can

b BeGed o1 Bevonth P fhﬁéb@r o W 1565, BgsibRAnymore and

tecﬁ%| ca|"?%48§2§'?’ le to g eﬂﬁﬁggée@fglgfcﬁlll'ﬂpgeand blastmg,

ef heed embéwused. second aimis to be able to dredge rock
that, at pres s _not dredgeabl To this end, the

cutter e ch%'ﬂé?ﬂﬁzﬁoatqfé"ﬂw@?ﬂ ih kngwn which comprises
¢ h%ecsth%?)bge%u'ttﬁwtaqgélst h?h bgﬁwe‘kr)m?oPe?at‘éQ”% LaflliAg in dry

i SC ene ratl odi es of which

di eenditioms anex dess mtb’féa@ht tred b}bpb@immydofcdlwsﬁapetdheuttmg
rotation axis, so that they can transfer forces to

gr i99H fen dredeing updemvyser §pll%d5@§ is geflaetedi ipi thg fask that the
.C“&Fn‘ﬁ &ftﬂé tJba%gé& tﬁgbé 0(?r|v%nagﬁ§ tﬂieeg QLu%dt rWh%reas cutter

|nven e ave oad on tTh ead an

COﬁé@@sJﬂfrtdrédglh md@rwamrrswtaréer@méd avéothet rolna dtshe end
consi derably reduced. This is caused by the fact that

t hef @ ladder. head of the invention operates according to
aconpl etely different soil breaking principle with
respect to the known cutter head. The operation of the

exXpiddiogure'bf tHe fi@htion ful | y based on the

It is an aim of the present invention to provide a cutter head for a
suction dredger which apart from other advantages needs less power for
dredging soils, and which furthermore makes it technically possible to
dredge harder soil types more efficiently. A second aim is to be able to
dredge rock that, at present, is not dredgeable.

To this end, the cutter head according to the invention is
characterized in that the cutting tools comprise a number of disc-shaped
penetration bodies of which the disc planes extend substantially
perpendicular to the rotation axis, so that they can transfer forces to the
ground via their peripheral edges.

By providing the cutter head with cutting tools according to the
invention the average load on the cutter head and consequently the
average required rotation torque is considerably reduced. This is caused

by the fact that the cutter head of the invention operates according to a
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i npact of the chisels on the soil, whereas with the
cutter head according to the invention the penetration

W owbe%986é vi de up t he own wei ght of the cutt erpP¢EEP20861050082

as it were "roll" over the ground pl ane under
i nfluence of the hauling forcg of the winch, and the
soil is shattered substantially sinultaneously w thout

needing inpact. It is clear that the own wei ght
corresponds to the weight under water of the parts
| ocempletelyddiffeventesoil ibreakmgepmmglm with reapqsbrtOSthe known

wes it haatt FhelSaaratian Bf e dxistite tef tesd s HiPa88T on the
MO RY obithe chitid oﬁ'tﬁé é&lamréé@wltﬂ”thbaédtﬁér head according

perpendi cular to the rotation axis on the support
cotmthmmeohonftherrmnBtmatlen badids (divide ruppthee owmoweight of the

Rk S S S el Sl e o
t hﬁmesﬂ'ahllr‘fg tfﬁrctehﬁf rtn@%fngherafhld RLOLRIl dlghﬁ\étfe?éﬁtﬁgﬁsté’rﬁtlally
he own e construction and the exer

vv|mu’nulifaneoaslgf\mtﬁwtaeedmmmhawger is spread over t he
contact _area between penetrating body and soil

Appar entt[1§ Qlﬂ%tf@te@@egwnowslgw “carrasPengh opihes weight under
f t f
| el gt B S (ST gt

Souhdeﬁwa&rwﬂnuﬂ th welght of ¢te displdeed watgr)rost |y have

smal | er _di nensions than the pieces which are broken _
of f wi t Beeausathefiseghaped pepgiration padiestaie yneuredavith their

Pk 145 S Bofin Bl 8 Re BB REA the suppor
enb@m&&:tlbheofsmt c@tterchéad (M RY othdrtierdghwitih héivtdist planes
head will generally have a conical shape, such as is

t haubsiastially: patailel Rﬁd\m wiaiien direstion tafetheucutier head), they

ﬁié‘%f“?ﬁi?*iwﬂ it i BPfin il Sedagenday Ruifhndtige own

ex@eRiHt of fiehebRsiflictynS BRAT heS 8Lemad -wihble fordt oflth¥ suction
dredger is spread over the contact area between penetrating body and
soil. Apparently this creates locally sufficient pressure for shattering the
(hard) soil.

Another advantage of the cutter head according to the invention is
that the soil chips which are created in this way mostly have smaller
dimensions than the pieces which are broken off with the known cutter
head, so that they can be easily sucked up by the suction pipe, and
pumped further through the pressure pipe. This further enhances the
suction efficiency.

Although the cutter head will generally have a conical shape, such
as is the case with the known cutter head, the cutter head can be carried
out cylindrically if desired, or can have the shape of another revolving
body, such as for example a sphere or a sphere segment. The conically

shaped revolving body can also have a curved side wall.
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shaped revol ving body can al so have a curved side
wal | . The support construction of the cutter head can

WG ppo8dsed he penetration bodies in different WayBEP#06/060082

exanple, it is possible to provide the cutter head of

the invention with a support gonstruction which

conprises a substantially cl oSed revol ving body, in

whi ch a nunber of disc-shaped penetration bodies are
acconmodat ed, and which is preferably provided with a
nunber Bhe opuppart scorsireistion sappbe t cuttersheadt can sgpport the
very sinple ta manufacture and of fers by. way of. the .
opeineiATac podier i BB Al RS b ¥ Hetibledpatovide
SOjHe GllittBP- hddd | 6F MY ARVEHRSHSWi® 2" Qg ddhsEbhiéh which
head of the invention with a support construction
wheamprisés lay subsipntialis cosednteyolvirg Ibodyj iruavhich a nbmber of
whi.ch extend bet n a _hup for connection tq the . :
" obisErPeHamenelialipad bodies 13res (ARMRPdAEdantd Which is
su i n It afith Na2 maserd gn , a
nuﬁ§§§ﬁ¥#9téﬁégver§gﬂ¢iEs extendfﬁg%ggbgﬁght?g??ya support
pecorstclictiohais vent lsemplet & imanafackuret éved | affeys tbydiway of the
and/ or, tran%yerse ri bs, being provided with a nunber of

di 9ReRiNgH EHTicEart CARRPUHY KorHaksUP The eeatedagil cRIPEf er ent
tr ansve{t?sea&bé’rftﬁgé&\fé &?ﬁrd@i&é‘tr{ée&ﬁtérﬂéa‘&rbfqﬂg!iﬁ\?erﬁf%'ﬂ with a
support

be nounted on construction on a given

di suppare constractiealwisichenainlyheormpddena aumbdresivemgitudinal ribs
bei ng sel ected depending on the type of soil. In

pawhichupdend brbveemadi fon CREnegiian taée) retRjionghatblocated in

o TrFCHIR Bl 91403 SubpR i edtins i SU€0p8 gl@lpikHE! and o

MuhtimBef dietrahgvairs® b0 ekMmdiR) shbstduaNe perpendicular to the
peri pheral direction. It is advantageous to distribute

t heotpléoreaxis: thmlopgitidinakbaedioy transyerseerikappiagtprovided with a

- cBinbH b fRers ekl srs TR RS xed oper ati on of

Uyt her T o Py oah qwitn penetration

pebedieatdamnbé saowyed\amthe support igonsinpetion on a given distance

CoﬂanréJé:cghi 8trr]1eir,nche distance in between being selected depending on the
type of soil. In particular, the connection between the longitudinal and
transverse ribs is carried out in such a way that the transverse ribs are
interchangeable.

If desired, multiple penetration bodies can be mounted in
peripheral direction. It is advantageous to distribute the penetration
bodies evenly over the support construction. In this way occurring peak
loads are reduced, which leads to a more relaxed operation of the cutter
head. A more relaxed operation is furthermore enhanced by also
distributing the penetration bodies evenly over the support construction in
longitudinal direction. It is clear that by providing a support construction
with longitudinal and preferably interchangeable transverse ribs a high

degree of flexibility is achieved, so that the construction of the cutter head
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| ongi tudinal direction. It is clear that by providing
a support construction with |ongitudinal and

w@e@bosmbd y | nt er changeabl e transverse ri bs a PCTRAP2006/060082

degree of flexibility is achieved, so that the
construction of the cutter hegadcan be easily adapted

to the requirenents which have to be net for a given

type of soil. During operation the known cutter head
usual | y beats nonentaneously with only a few chisels
ageamde easilys adaptetniostheesequirenmenta whicbkhaveata g oet for a
of the,chisels, because the full inpact force created
bngﬁBtﬂ%?P€§9%d torque has to be carried by only a

few chipgliag ThSeratbh ertheeafindint heuttdlveREAEN AmIlyhepeats
I mportant advantage that nultiple penetration bodiés

di sromdniareoushye withhenlyenfeme chiselsaagaindt theesoduppisrtesults in a

constructipn can nent aneousl ontact_with the

= ofick wueariad: Sates e Ghisels Joseaiieinedull TRpgRL fofte Grealéa by
Fu - ' | id chi i t bR
nuisoAERTRE tbiqueFRat 18 it caicROBY ol el Rl ERISHIS: T Gutter
i nheadt aftthe tihvértions dids nibee importaat advesitage , thed multiple

that the force which is exerted per penetration body
r eR@NSIEAtiQN, Dodias distgbyted Qyereth H@a’g‘&éﬂl 3ceofl thaysupport

: _ __ PO |
oS FRHGREE HE midrABREABO el Hoffi YTPEYoP o8 (R they

ot Wi expgeriencddess webrirRurteraohe)i€ desined e gossible to maintain
efficiency it is however advantageous to nount a )
di the: swmped op ereetration Rodiggywhichdssimpttanequshe in ceptact with

o el §80 bre B Je8s wpRERE ST Rl {Bie' WRIGH,fY gR8HES per

pepenétpationbedbiemaAins sapdtantiaRy the ¥arh, of f set is nmeant
that with respect to the cutting direction (or

movenent helipenetiatan meansofcina sucerssive traeswersediilsican in

DeneiBle 67 eBSfiohBoTh BBFTR 8V Wb ape@iiiepotmer. n

i e R Seiency ' o Mbwever

pea@eaniagedus too mountcat discgshipesk tnemetrationobedy noffset with

di Fees%teic{) Pc) theBXeg%gp E)(iarrl]gtrétpoen gcri]i%ts,r gct> itr?zpc they can cover a larger
working width than the width of a single penetration body.

As used herein, with offset is meant that with respect to the cutting
direction (or movement direction) of the cutter head, the different
penetration bodies are mounted laterally disposed behind and/or next to
each other, their disc planes being directed substantially parallel to the
cutting direction (so the disc axes are substantially perpendicular to the
cutting direction of movement direction). By mounting the penetration
bodies in this way the realized production will be higher than the
accumulated production of each separate penetration body.

The distance in between the penetration bodies in longitudinal and
circumferential direction is amongst others determined by the dimensions

of the penetration bodies and the total underwater weight, and also the
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bodies in this way the realized production wll be
hi gher than the accunul at ed production of each

WG epansases penetrati on body. The di stance in beP@EEP20D61G0082

penetration bodies in |ongitudinal and circunferenti al
direction is anongst others dr;terrri ned by the

di nensi ons of the penetration bodies and the total
underwat er wei ght, and al so thehauling force created

by the pulling operation of the winch. Apart from

t hbaylinghéorcagraatesk by tthe spulling lopesatidn af éhe wineh.aApart from

fo X | e the, conpressi,ve strength/tensije,strength
ety 208 CoaragiesRbRE o \iHE, 361 A% inpGtant St BEARIDe the
chgd ; i j i el @F

o SrEhGSRA Al ISRNTIGE UL cop vt

ar a sutitabte ohoiceoh theedistance inbetiveradhp gyanedtation. bddies can
cutter head i s nmoyed by the hauling operatjon_of the

i b rasy dags Pyl netses Sl A PG EEUHES 1@ ohe iapove
I NNRIMtIbARSY Egpg,ﬁg{és_t he soil substantially only by

nmeans of the penetration bodies. The cutter head is
consequ€h¢ Icyttpr bead ab inyovadoby theel hauling dperatishagfeitie winches,
penetration bodies [ are acconmodat ed rotata

whi ch bl
b duiRg which thecutier had AEPerdiad e iop saNeRtionEartiactyithe soi

pl and r ' . 1.0 i ' .
o By, 38y THPGhs ¥ pkbblefion Hofids) e At tieba is
di eerddquently npidiérabWayrovided twitly udise-shdpdd f pendtiztion bodies
rotation of the cutter head is reduced. In particular

t hwhighs caren aesamseedated: iretatallyi asowth thellr @Xis pe the axis
CEORBORA, BLE AN 20 ot Yerd R 8 otaton

| sagisehesmdihy suekertialy perpardicilar ©/MrOhauling direction. In this
construction. It is possible to accommbdate nultiple

peway thei torqusoaeeded torihe setatienof the evtterdigad isiredacemh

oot B BrPSHY HE R bR B g e rereto oo

adyeeirmgpdatf pvdlametdrath@ntheRrddiseaBxiseire@an laécommodation

replaced in the event of breakage or other damage. The

k nbogly,cwhicbracosadingde the ipveplierns isprafarably neleasablevirem the

a gtrjp?p%rt construction. It is possible to accommodate multiple penetration
bodies in an accommodation body, although mostly one accommodation
body will be provided per penetration body. Such a construction has the
advantage that a penetration body can be easily replaced in the event of
breakage or other damage.

The known cutter head has to be pressed into the soil with a great
axial force in order to have a good operation. Without sufficient force, the
chisels have insufficient grip on the soil as a result of which it will not be
broken up, and the cutter head will as it were “jump” over the soil.
Because such an axial force is necessary for the good operation of the
known cutter head, the connection between the cutter head and the
suction dredger is essentially rigid. As a result it is not possible to use the

known cutter head in heavier weather conditions because the increased
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axial force in order to have a good operation. Wthout
sufficient force, the chisels have insufficient grip

woemobiess®i | as a result of which it will not beT/BPIk&os0082

up, and the cutter head will as it were "junmp" over

the soil. Because such an axigl force is necessary for

t he good operation of the kno cutter head, the
connection between the cutter head and the suction
dredger is essentially rigid. As a result it is not
posweblvejlltmouedhelwcxtinomre&igereup aadddowin hehereby the ladder

oGt St Aiasicaid Gt heBE T i ararsed kg too strong
! agﬁﬁffo?é‘éé"ﬁ?hrﬁéﬁh § Of thY Sﬂ%ﬁeé&%t@%é%clﬁead will be

exposed t o stronhg axial forces (hanmering of the
cut t er hBadause the butteronddd aBeardingeta the inventon haad different

oS BRSUPE S B ok P e e or
thg §86é O¥r ﬁoﬁ.o‘?r‘?\is‘)&ﬁfe%'fwé aE!]u‘tf 18/ Eﬁé\ﬁdé NRe2Blittér Yhead

to provide t e cutter head accor he i nventi on
Wi aecardmgpioothe ineerstioruwith @supparh constumimcwblthns cbhaected
rotati on shaft %{ means of a resilient connection.

ol EPtaken SRk & Feaasiad [Tt PoRBRITE e Stoungig the
th@@té}dﬂééda rllﬂ{]n(’gl&hﬁntﬁu?%éﬂ&t dfoe‘?ﬁ@rl%aagﬁuo%w&ér‘ ¥¥e suction

vertical and zont al 'nmovenent o e suc

dr erkgigier am eceersing tverfical varid/oc horibentahaidventerit esf thp duction
the resilient connection. This enabl es ongoi n%M -
op dragiges rase e eyt Ifagwell Gasabrerasibhdakeronp Ry the resilient

u n Tk b
4 bR B A S HRANS AR o A Seater
peﬁ@rﬁdlﬁémQWh jigRisef smmaﬁmalt@bnbmadmégantly the
ef ficiency of e shatteri ng{ operation can be enhanced

by pr ovT @€ ngPit H% autleast padly whattegad |yadhe oppertipay of the

o eefirdidiehons B AEE e IR, ARIARUT dhel hiBhE of the

baéhathakﬂng bperatiod \CARIBDBANSNd By Qmmng 9he RURBEh&EA with at
injecting water under pressure, Wth conmon

pr leastione aprayref jekpipes formipiastingvated met’anablycal highr prasisure.

gg | redgn e\f)%]sslargshezr:\r rL?SSUSa ryesarggnéo165% q%r bazlarre but it is
advantageous to provide jet pipes for injecting water under pressure, with
the common pressures being between about 50 and about 900 bar. If
desired, even higher pressures up to 2500 bar are possible.

According to the invention, the jet pipes can be mounted in front of
and/or behind and/or at the support body with penetration bodies. When
mounted behind the penetration body, the fluid which is injected under
high pressure in the at least partly shattered soil will aid in removing the
soil chips via the suction pipe, and/or further reducing and/or fluidising the
soil particles which are already broken off. When mounted in front of the
penetration body, the fluid which is injected under high pressure in the not
yet shattered soil will aid in removing softer ground layers from the soil, so

that a better defined ground surface is created in which the penetration
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According to the invention, the jet pipes can be
mounted in front of and/or behind and/or at the

wWGE apposesedody w th penetration bodi es. When nORECIL/EP2006/060082

behi nd the penetration body, the fluid which is

i njected under high pressure hg the at least partly
shattered soil will aid in rehoving the soil chips via
the suction pipe, and/or further reduci ng and/ or
fluidising the soil particles which are already broken

of bodiehexannpenrteateibetler oAtsesondradvantrge of this mauwting is the
the fl.uid ich i.s injected unde i gh pressure in. th
nofregtib s ph ATt Al aPbSVs By arieh o el meiefiaighr geptn' of the
01 BERelrdiHP DB} WAMiAIRa88! Wherp nidithed abthé YupBH! BEdY with
ground surface is created in which

p epenetaaticm Homdiiess tl’mwftn@esml]eactbdt under Alghacpmdsure in the

PerIPY iyt Gonulatath PSS DN ERRIDA Renstration
peB&H* %%Qg’egﬁf’%n&"ﬂ'u'id WﬂFé&?eﬁ?%tgg}ﬁ‘tgﬁhEQﬁQ&ﬁdwﬁ&hté}% already

support enetration s
[ npanlyefdrmedeindwsgrsqeedssputhae lshatthleng)mﬁshéulsymlnsmo,eeme high
etely shat tered hard soil under peat
E&ﬁsﬂﬁ Yiatgfoiys remoxe the ghattererd SP!'LR%“Q!PﬁIa'SO the wear of

pgg@ d@ﬁan@ﬂ%ooad?sswmsﬁeea@negt are already partly

eed u ering of the soil.

Si nce tmmr@bep’r s they dinverisiong of the' aémmeattdmbodles it can be
shattered soil particles also the wear
pemalﬂsedowabdae%% will lamengst afheesd bewaﬁctedslpe%mctlgn of the

r o BB doleeR, A7 e BbbRSRRE WY, TogrlapBer of the
f upéhetedtion bodies LEPEvAgtbEnRBRUS Fol Otrf andaﬁﬂjltiﬂ?@ decimeters.
operational wdth. The dianeter of the penetration

boEFE@CI@%}h ak@tayleoaa;veeter& arewbetweatd Smandi B0ecm. Penetration
deéf'a@%er <8 Bt Shof acoded Bk APyl 1E6 bower
dred ed Soi lﬁ:'ﬂé@%&)g?hé\/?ﬁpnthbgifrfﬁlagﬁgn%fg&@hbgG!oWacﬂﬁeved,
ache etheonumber oft mé dnedgrd soil pes seeenit;ddorppiefgrably the cutter
* nSH AETEnG 1€ BRaRuslar seihargeiatRd, Aot Shediatter of
L?@fi?}gﬂ@ilbﬁnbaeﬁbe% i Seth@bneqd hAdaad 4fh.c'Suchupheferred
diameters lead to a deeper penetration in the same soil. As a result, a
higher efficiency is achieved. If the diameter of the penetration bodies
becomes too small, the penetration may be further enhanced, but this will
be at the expense of the movement of the cutter head, which will
experience a higher roll- or haul resistance. Because of the increased
resistance a higher torque and consequently more cutter head power is
needed.
The invention further relates to a method for breaking up and/or
dredging of at least partly hard underwater soils with a suction dredger

equipped with a cutter head according to the invention.
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di aneters lead to a deeper penetration in the sane
soil. As a result, a higher efficiency is achieved. If

wo bmodsmeet er of the penetration bodi es beconmeBCT/BP2006/060082

smal |, the penetration may be further enhanced, but
this will be at the expense o()the novenent of the
cutter head, which will experience a higher roll- or
haul resistance. Because of the increased resistance a
hi gher torque and consequently nore cutter head power

i sBrief degcripbion ofthe drawihgst her reI ates to a net hod

for bre n [or dredgi st paft

hor o uniie (el haad acoording B Bedtvemion Wiges RElisrusidated
t r t

L SR S Héwﬁ@"cﬁftdé?“éﬁ?é’d%Q‘C%’r'@.‘*ﬂ"gs and

t odtawings\weithoutniniting the inverttioar Thleuefereneel nuyneranelate to

of the fol] ovm ng.description of preferred enbodi ments
antNeRRRANASS dradiindfut | initing the invention. The

referen e & e
Figur o SOMEE TP ShBIBLE e Lo, BPReBAITicr e BN aredger
sugithocorthienigerladién providect edihl addetter (headi decbrdirigh ta the
cutter head according to the invention. Figure 2 is a
schpatior. si de view of a cutter head according to the

i nventi Y,

of the E é:bq dén %ﬁﬁ?ﬁ ure \é/eogf#q?t\fﬁ r‘%éé&o ?é%%bﬁ]:g to the
ofmwbﬁn@@tatlon shaft. Flgure 4 shows a side view of a
detail of an accommodati on body with a rotatable

penet r aFiggre kb sghematieathu shewsia frant weweef the cutter head of

o 15?586 R AR B Do s8R RBHAI T, "o ommect oc
ar ound Rigyes UZsHEvid adside view D@ dedfl&f arﬁaéécﬂﬂtrﬁﬂﬁtlon body
wth a suctl on pi pe 4 which sucks up | oosened soil

pawith & rotatbblecpeneirationdsody accommodated in it.

Modes for carrying out the invention

Figure 1 shows a suction dredger 1 to which a ladder 2 is pivotally
connected around a horizontal axis 3. The ladder is provided with a
suction pipe 4 which sucks up loosened soil parts to above the water
surface. The ladder 2 is hauled over the bottom surface 9 by means of a
winch 5 and winch cables 8. The ladder 2 is provided at its end with a
cutter head 10 according to the invention. In order to yield a horizontal
surface the mantle surface of the cutter head 10 preferably has a conical
shape. The conicity of the cutter head 10 is chosen in function of the
angle which the ladder 2 forms with the ground surface 9 and/or in
function of the dredging depth. In another preferred embodiment the cutter
head 10 is pivotally connected to the ladder 2 by means of a pivot 6. In
this way always a substantially horizontal surface can be yielded, this

being strongly dependent on the ladder angle. The angle between the
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surface. The ladder 2 is haul ed over the bottom
surface 9 by neans of a winch 5 and wi nch cabl es 8.

wabmelosadeer 2 is provided at its end with a cupCPEPvea@as00s2

10 according to the invention. In order to yield a
hori zontal surface the mantl e11surface of the cutter
head 10 preferably has a conical shape. The conicity
of the cutter head 10 is chosen in function of the
angl e which the ladder 2 fornms wth the ground surface
9 axes of thewcnﬂhterclneam 16fanchthedladdgr @gcarefitam. for rexamplé e set
ﬁferred ryent the cutter head 10 is pivotally
H g @ [Ffadder 2 by nmeans of a pivot 6. In
t hi's VVa‘Yhé"cY)ﬁ&ﬁ héa& ljl*@s’(‘sélgltflg?ﬂilré 7} Q@Hp?%@%fﬁ s&bﬁcfr%@né’cﬁfbtlon
be yi el ded, this being strongly dependent on
I atitievhicim maanIdemnmsﬁsea mﬂmlmmftlormamnajfr|ttslw1a2 wlma;reextend
d 10 an hen f or | e be
v Bftuises B1hyp G, RCatEar, Sl dntheRae ol [ egtiog to the
2) I
core) |%se§ﬁ§%r%§’?9§?’bf’§ﬁ& (4 VockRed | #3sE0ndEnBiofanc 111
exHabdl deamvbencannected & thecshaftl 14 rin aarfyi kr&twremdayplfmample
| -1 for connection to the rotation shaft 14 and

sub¥dreans (R assqrew:ganneckon. dBeosPRATH %"§H@Cﬂ@q 111 further
Hu@or}nﬁngé’é‘ fe nﬁmﬂgﬁcb‘?dnﬁ& sﬁggeah?rfahsaélrsbn r . T%\%{endmg

exa SCrew connecti on

s uppendivuart tou tHe wtaildmfsnatfh ¢4. dorithe i @pbodintentisfrthef cutter
ring- shaped transverse ribs 16 extending %trpendl cul ar
t ohea@ 1Psthawnbin dglret2 Qﬂ'y the transversstipsrd BrargrproMided with a

chibeP oo U 2B, HHBLLT Y HOBE T B dR o
an@ﬁsﬂbl@got grovide alsy ené iiewgitudi naﬂ&&isfﬁzimtlh GG $5018120. The
to provide also the longitudinal ribs 12 with cuttin

t oewtgingo toatRe 2@utaq0ﬁgdlngo|t@, the dpwentinmgcarppeise disc- shaped

of Deihe i B0 21, P S RS i PRBE el REGLFBo gt 4

exéﬂ@ﬁd%mﬁé’fmdll?' ;bé/rpéﬁﬂi@ﬁﬂﬁ' touiner rétatidhahbAt 134 i é?d‘ that they
shaft 14, so thaf they can transfer forces to

gr cam transtertfoedes tpethergfeuad vmj@‘ar peripheral edgeeaa ftHatclear
\émeﬂ%gﬁ\&fthgﬁ{e te?rh?r%fog Su%%s an |aI|Iy rztarqse\l/ré%/ee’r Sz’a?so penetratlon

bodies are meant whose disc-planes enclose a limited angle with the

rotation shaft 14, as long as it is possible to transfer forces to the ground
via the peripheral edges 22. It is for example possible that the disc-planes
of the penetration bodies 20 extend substantially perpendicular to the
longitudinal ribs 12, so that they are more or less perpendicular to the
ground surface 9 (see figure 1) during use. The disc-planes in this
embodiment enclose an angle with the rotation shaft 14.

In figure 4 a preferred embodiment of a cutter tool 20 is shown of
which the disc-shaped penetration body 21 is pivotally accommodated
around its disc axis 24 in an accommodation body 23. The
accommodation body 23 comprises a U-shaped profile which is

constructed with the desired length. The accommodation body 23 is
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bodi es are neant whose disc-planes enclose a limted
angle with the rotation shaft 14, as long as it is

w@omsiokdses t 0 transfer forces to the ground vi aPCTEP2006/060082

peri pheral edges 22. It is for exanple possible that
the di sc-planes of the penetrgjion bodies 20 extend
substantially perpendicular td the |ongitudinal ribs
12, so that they are nore or |ess perpendicular to the

ground surface 9 (see figure 1) during use. The _
di Bethelr pneferably pndWdedrwilhi atdeasteong axis pem 2 il whightthe disc-

e nDRARIAE AETGBH0R eody 21 sAnIBe aiveRUl SerOTIFPERtedhdt goes
d' ﬁ/ﬁhéﬂta%ﬂn@etﬂﬁf rtﬁé 'd?r‘?leh@féx)‘\szaﬁd itfe Rh¥kidl lof the penetration

accommpdated around its disc axis 24 I n an
achodynZdataccommadatizi. boty 2% aodnaxiatpem 2bcarg 283be selected

RGeS R W B iy RSl

I
ISR A B e S o
c aby heegrisvaftsalitable bearingsodat ed. 1t goes vvithout sayi ng
that the dinensions and the paterial of th

penet r al 18 ACEAANOUatIoN bed RS A b caBagCied tarhedengitudinal
h@b%ﬁ 2hRa/op tRE . tﬁﬂs&%ﬁﬁ 86%% mgt m'éhﬁ@ér kAGWH! tbhﬁ\teaﬂgrson

oads occurrin red Iredt

axslillgenn 2be i art arcaccammtﬂéeai we1dédh e:oaneomrqdatﬂtm borihection
23 bx means of suitable bearings. The accommodation
boWith ihe aggomanedatieachedy £3 is placedripia cefrespondimg opening of

a0 HeOfesBENS ABS 44 SEsEbE sddlebhyAmEBRRSF 1048 e, Bibrew
coparartddtion, ett. fThd eftcopimegatiom b@dthB hig prsTeraBnd able@Bably
body 23 is placed in a correspon %wg}gopenl ng of the

regcpimqte@ toi the sHBEP@EseANsiicien| y itsedhs, &r axample by
o208 e R GFRIBRcT cacabl y comnect ed (o the

suppor t TRe 'ﬁ)‘éhé#ﬁild)@ Bf fidpenetratior b&dies 22rinaKamare n’ibterlal of

neans of a fitted connection. The penetration of

pethet bettarn® ¢anioecurzt any dasiredaeptiedepandingon amongst other
the dimensions of the penetration body 21 used, the power which is
presented, the specific characteristics of the soil 9, the pull force of the
winch cables 8, and the number and the distribution of the penetration
bodies 21 over the mantle surface of the cutter head 10.

As shown in figures 2 and 3 the cutting tools 20 are distributed
over the mantle surface of the cutter head 10 by means of the mutual
distance x; in longitudinal direction between two successive transverse
rings 16 (i and j) of cutter head 10, the mutual distance r; in radial
direction between two successive transverse ribs 16 (i and j), and the
angle o; in circumferential direction between two successive cutting tools
20 (i and j). Preferably the cutting tools 20 (or the penetration bodies 21
which means the same) are evenly distributed over the support

construction 11 in circumferential direction as well as in longitudinal
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the bottom 9 can occur at any desired depth, depending
on anongst other the di nensions of the penetration

whomy/08t6 used, the power which is presented, PEEEP2006/060082

specific characteristics of the soil 9, the pull force

of the winch cables 8, and t nunber and the

di stribution of the penetrati bodies 2 1 over the
mantl e surface of the cutter head 10. As shown in

figures 2 and 3 the cutting tools 20 are distributed
ovdirectian. ket mtmlrdistaece's X Bee amangst othars Ireteryninedrlw the

peobatar e bR HolhowbRBZShlRosSh FgHiS o be in
of c&r\{hbﬁvlth qR€ s%ﬂ tHeGormiBFe3lvelsPéRtARensild ﬁrér?dih ?Jé'o;(xi)rtlon

direction between two successive transverse rib
andf ihe, saih dandhethen ga@torse YCommoinr mwikiad rdistaneds are &art @x@mple

en t cesswe cutting tools 20 (i and j).
é? %Df‘ag cdPting tools 20 (or the penetration

bOd' es Phé 3YYEQBH CFRBBCHNE 15 B Rhe %ru‘ﬁe?}ﬁ%%wo accordlng to the

dlstrlbute er the support construction
ci inventien és preferably @ohneotedstontle radatiom shaft 14 by means of a

| ongi t udi nal di rect| on. The nutyal distances Xy a
nﬁ‘%ﬁ@ le” sPRBeStiaN:t 18 nuy & flexfhle 4eaNeSHON, ABoFans be easily

o dgg?d tRﬂ]h%t %@flé&‘opﬁéﬂﬁéﬁé‘?ﬁﬁéﬁrﬁg%rﬁéﬂ BEit 50ch that the

e conpressi

st cetbgrt heaens0 | witls tperrettationr bpdieti 20 isf slidables aiubstaiidlly in
ot her factors. Common nutual distances are for exanple
beewé@ﬁloe afnthesotatipn \shaﬁswpp%y resiierliy guspending the support

Eoblgion ERTILR dBREYeH, I sblifi’ SEAO B) gfendn heavy

Of wéafHe@bohHﬂloﬁﬁnﬁﬂhbupﬁads‘?ng gaftage, foreestathgle to the ladder 2.
connection 18 can be easily real i zed by the skilled

peTb@rﬁleame r:gnrpe@tm %anfﬁarélédcmﬂ iR @y neannertkaewn to the

p trati di 2 i s slidahle.
cuBLERRCAIa M tHelalt EAE B A ina %, BRefbf Lohusd MikRafical,
Byhj’/&%'uhd: eaﬁdmzsr smﬁﬂsu@gretsn@néyp@wtén@onmt RISt i‘éﬁbebi it is
it 1s achieved that dredging can go on even in heavy
weadvantageous ttbohaye va tsediable apsingg cdastagt, depending on the
fl exible connection 18

cafonifier pfdfe shErRie Gt M e Blnown ot he

The cutter head 10 further preferably comprises at least one array
of jet pipes for injecting water under high pressure. The jet pipes can
inject water or any other suitable fluid, possibly under high pressure, into
the soil. The ducts needed for this can be supplied via the ladder 2 and/or
the suction pipe 4. Upon hauling the cutter head through the bottom the
penetration bodies 21 will develop a high pressure on the hard soil 9 by
means of their peripheral edges 22, as a result of which the soil 9 will at
least partly be shattered at its contact surface with the penetration body
21. The injected water jets, preferably directed at the bottom part which is
right underneath a penetration body 21, can possibly aid in loosening
sand or sedimented hard ground particles, which can then be sucked up

more easily. If desired a second array of jet pipes can be provided. The jet
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person skilled in the art. As an exanple, it is
possi bl e to use nechani cal, hydraulic and/ or pneunatic

WO e®6l8BHcy systens. In this respect it is adveeil/BEEO6IE0082

to have a settable spring constant, depending on the
condition and the characterlsh%cs of the soil. The

cutter head 10 further preferably conprises at | east

one array of jet pipes for injecting water under high
pressure. The jet pipes can inject water or any other
supipeslasefdimed at pedter.ley deeger fluidiging thes soit 8t therhejghhef the
sojl. .The ducts,n e or. this can be supplied v

¢ nlldctinennd aprrBET net lind i Jedhening SiBiears-plyng the
th%ogghé@hahfgg"through the bottom the penetration

bodies 2 1 wll develop a high pressure on the hard

soil 9 myordexnto pfeventithatpampiophsucking afe the? broken aff ground
result . qf whic e sojl]. 9 will at least partly be .
et sURpY veteowdld be shpalias diond thn sSBve ubreguctive
bo t

at RS o the SBrbThEAd 10, MR ElttdrHicaa PO Berbp|ded Wit fbsure
peocap abthese Ibcat;on’s 1, can possibly aid in | oosenl ng

sand or_sedi nented hard ground‘§art i cl.es, which

then beTBoER@MtiQR IFHPLImied ig th abena festribpcampadments, to
arﬁ/ﬂ}d’cho%dgg{'attﬁhge&ri:% Eerl%rdo dlﬁgngé‘% é%@%?n g{llﬂ‘\ln the

ai ne deeper

t hecdp ghthecdppemeed Glgints. on and at further shattering
and | oosening and/ or pre-cutting the | oosened hard
soil. In order to prevent that, upon sucking off the
broken off ground material, supply water would be
supplied along the relatively unproductive sides of
the cutter head 10, the cutter head 10 be provi ded
wth a closure cap at these | ocations. The invention
is not limted to the above described enbodi nents, to
whi ch adaptations can be carried as | ong as these
remain within the scope of the appended cl ains. d ai ns
1. Cutter head for dredging soil, which is nountable
to the ladder (2) of a suction dredger ( 1) for
dredgi ng soil, and connectable on a
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suction pipe (4) for renoving | oosened soil, the
cutter head (10) conprising a cage-shaped support

wa@onshgased i on ( 1 1) which is nountable to a dpewEPR1086/060082

rotation shaft (14) extending mainly in extension of
the | adder (2) and which has circunferential surface
provided with a nunber of cutting tools (20) for
cutting and/or crushing the soil (9), characterized in
that the cutting tools (20) conprise a nunber of

di Etgimgaped penetratlon bodies (21 ) of which the disc

o1 £Lonl S a0 e AR B L g o
tO{Z)th 0slictich dféégérh?’l)r fdﬂeﬂf r‘ié" sdNdeaRy Q:%ﬁhect%ble on a

Cutt'er head accordihg to claim characterl sed In
t hewctidme mp@pc#)t faroretmavirtg dno$eneq sml nthe cautieri heada(10)

o Sep  Sok s sewtet o ekt G et % ISiatl
| Oﬁﬁ*aegnwblé fdthfidn Péi‘%ﬂpg ee%ﬂd@é‘ﬁ%ﬁ tid e??er(s?orﬁ of the
cated in a second end ne, and™a number o

ri lagdeh)eahd whithVieassa circbafdréflialesurfacei prgwded W|th a number

substanti al | erpendi cular to the rotation
(195 cuing tpe'.ysg&%%rn@vt ting @ngfor: ¢ryabing, te $qily )behaf@cter'zed

pravi It d,p tI@N gicn
bofh JHE{' ) ot ERBls. R2ps RPARE jan HfSeR) of ldipc;shaped
2, pehetratiore ibiodigs (21)t batwlible ttesdisshplaads pextend asubsnantlally
bod (21 ) is pivotally acconnndated around its disc

axpgrp@M)cular tartha detstiepahafiol 4oty that dyey gan transtar forces to

terized in that the
ac@%ﬁ%r:@{)%{]nﬂb @%@%FAI edq‘é%a{eﬁ ‘able fromthe support
construgt Ouftet Heald -aceording tier cmﬂd1amréi¢tagséd> iBNthat the
one of the clains 1-4, characterized in that the

pedeppart p@nsﬂsm0@s(1(12 mainkt @or@paﬁes; adngmpepef éangitydinal ribs

| FEATER Tl B RGBS P HRRR i o ragon shar

e ie o g e i g led n
second end plane, and a number of ring-shaped transverse ribs (16)
extending substantially perpendicular to the rotation shaft (14), the
longitudinal and/or transverse ribs being provided with a number of disc-
shaped penetration bodies (21).

3. Cutter head according to claim 1 or 2, characterized in that the
disc-shaped penetration body (21) is pivotally accommodated around its
disc axis (24) in an accommodation body (23).

4. Cutter head according to claim 3, characterized in that the
accommodation body (23) is releasable from the support construction
(11).

5. Cutter head according to any one of the claims 1-4,
characterized in that the penetration bodies (21) are evenly distributed in

circumferential direction over the support construction (11).
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11) . 7. Cutter head according to any one of the

w@b@b0g9886 6, characterized in that the supportPCT/EP2006/060082

construction ( 11) is connected to the rotation shaft
(14) by nmeans of a flexible Cﬁnecti on (18). 8. Cutter
head according to any one of e clains 1-7,
characterized in that the cutter head (10) conprises

at | east one array of jet pipes for injecting water

under hBgkutieesbend. aJ:comﬁngodof@nybrmmb tJne agldines  1-5,

e ghteedgatet BF bedkililinORBE 2L b oy igiiodied in
(1@13%6?%%%??80%?1 @«Fé’rtﬁ@%uﬁboﬁ%n@‘cr@bf@ng , the

cutt head (10) being | owered by neans of 't he | adder
(2) ontd. Cutesoihkad9)acandlibgi g lamyl ezhe nof hthesoi:laimry 1-6,

B‘ga SrPalr g aaL tﬁglgjpnﬁfahﬂ eahiridtand (§1: Bneanie e to e
( ofotafn shatl (Ph(byAhoaRis o ALY cBRNECHGH ng%g'uitirsﬁ'ead

(10) en81 RQaitten| Ihleag fancoaimgertoetﬁnlyy driee of nthie, ¢tlhiems 1-7,
soi | ps which are broken off this bei n%aat | east

paF"P?'?CE%'@@Qd"JBa*oV‘Gt %t%rJ!ﬂqdoﬂ %’@"R"lﬁes atgcagkpmR @rray of
aC gbﬁil%)gf& mﬂgétmsgmg& er‘ﬁ'ﬁ%ﬁ‘ﬁfg‘ﬁ rp:%ggtrn‘g; g?a} e: hgl gg;t er
vvhl ch i9j Mdthodtfor bredkinghighant/es Sredgingt at ldast Ssartly hard
underwater soils with a suction dredger (1), equipped with a cutter head
(10) according to any one of the claims 1-8, the cutter head (10) being
lowered by means of the ladder (2) onto the soil (9) and being hauled in
the soil by means of at least one winch (5), the disc-shaped penetration
bodies (21) at least partly contacting the soil (9) and at least partly
penetrating the soil (9) under the weight of the ladder (2) and cutter head
(10) en the pulling force exerted by the winch, the soil chips which are
broken off by this being at least partly sucked up by the suction pipe (4).
10. Method according to claim 9, characterised in that the cutter
head (10) comprises at least one array of jet pipes which inject water

under high pressure into the soil.



