1 Cutter head for dredging ground and method for dredging using this cutter head The invention
relates to a cutter head for dredging ground under water, this 5 cutter head being suitable for
attachment to the ladder of a cutter suction dredger and for being moved over the ground therewith in

a lateral SWG@QW&!F‘QY&Q&P%I_SH?E&QG?HB%F@QHda&M SHREBILEP ’fér_c'd#@ﬁéﬁfgr ii§‘ﬁ§ct—’hi§'own
from NL-A- 10 9200368. Described in NL-A-9200368 is a cutter head in the form of a

rotation-symnfélﬂ@&l'?@@&ving body which is rotatable about a rotation axis by means of drive means
and which is provided along its peripheral surface with a number of cutting tools for penetrating into
the ground. The cutter head is connected to a suction conduit for discharging the loosened ground.

The known reVBRiy8BHON selates fo-gnrultesrheaddfebAridiog alRHRE: Wrdsh Araliesn fisins
running betwegparhelser iBeRid Siflebid e sRifRichitesd oSy e aiawded witbauwingiain The

rotation axis of the known cutter head runs substantially parallel to the longitudinal direction of the
ladder to whicirdgefi@BALEr LsiRgidPevee Ryeutie franbiaerawiip 18 Rieel9vasPEigdter head
is applied in cRipbipaEian With a cutter suction dredger (also referred to as cutter dredger). Such a
cutter suction dredger comprises a ship anchored in the ground by means of spud posts. This
anchoring creates a means for absorbing and transmitting to the ground the generally considerable 25

reaction forceg Qae\y d0GtSIUREAIII8-a Refet Ry Bsider higteriagTs asstapa abwiofEb AP N1eation
between the cutter head and the cutter suction dredger. In order to enable removal of the dredged

ground 3&ucHAPE3REuResAIHEY IbNeOSR00#08 damePHitatihrAGIIREr iRt S RerRiateP-During
dredging the gytigiBRRGAIMEVIRIHE I MSENS PoRiHD e UG AoMsesgsr RIS WakRInat 6f 30

generally 0b|IL%J_e angle until it touches the ground. The cutter head is then set into rotation and

dragged throlihETGRR-RNS, WRIGHAS e Yidsskrlondises PO 3ot Eiaeary i BHRRSH T sing
winches. The guttiagheam TerasHRRERARIRIE tALSHORPBY TRVEIRAHBERL BN dbArEeieactBy rotating

the cutter heaéjurct%i%r;‘d ctgr?drl,(ljigtaftci)cr)ra i%,)éiﬁ atpg(?ncuttinq tools strike the ground with great force with 2
g the'loosened ground. The known revolving body
15 takes a conical form and comprises a number of spiral-shaped ribs running
between two circular end sides. The spiral-shaped ribs are provided with cutting
tools. The rotation axis of the known cutter head runs substantially parallel to
the longitudinal direction of the ladder to which it is attached. A similar cutter
dredger is disclosed in JP 61112065.
20
The cutter head is applied in combination with a cutter suction dredger (also
referred to as cutter dredger). Such a cutter suction dredger comprises a ship
anchored in the ground by means of spud posts. This anchoring creates a
means for absorbing and transmitting to the ground the generally considerable
25  reaction forces occurring during dredging. The ladder here forms a substantially
rigid connection between the cutter head and the cutter suction dredger. In
order to enable removal of the dredged ground a suction conduit, which is
connected to the cutter head, is usually fixed to the ladder. During dredging the
cutter head with ladder and suction conduit is usually lowered into the water at a
30 generally oblique angle until it touches the ground. The cutter head is then set
into rotation and 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 rotating the cutter head

round the rotation axis the cutting tools strike the ground with great force with



their tips under the weight of the cutter head, ladder and suction conduit. The ground is eventually
broken into large fragments by the repetitive hammerZlows of the successive cutting tools. These
fragments are suctioned up by the suction conduit and discharged. A whole ground surface can be

dredged by 5 {RayingneneetahsusdsheieOgRs BuaEA KRS MuRIGAistRNSactioh BBANE mReating

the above stated sweeping movement. In order to protect the cuttir;g)}lools to some extent from

excessive weSFOMI dga YISl s iRk IRIANITaR (TFRAUBUNS Jendhiy iRl e hammss 10
rotations/minge st iRS iRciauba kAL R RTITRESY ALRGkesiaiacspRaEHiRn UBastaarly in the

case of (hard) grounds with a high Unconfined Compressive Strength (UCS) is often insufficient.

Efficiency is (HRRIRIb &M ife 3hdischaigehpfivARIR ©ratch SHE SR FRNPErIIRRBRAIDY can be

dredged ger yabnhMRA RN QidiRNeard@gEhcoREasanddtspntistnasiands abiactilndyide a
cutter head for a cutter suction dredger which, in addition to other advantages, requires a reduced
power to dred§PERINEIRERR0YE strRiethRIELREG IS hnically possible to dredge harder types
of ground in a more efficient manner. 20 According to the invention, for this purpose a cutter head is
provided for dredging g{round under water, said cutter head being attached to the ladder of a cutter

suction dredght, WARhIR RISty REtIBDL Rk ity seram SdgNt FRPoRSERSI¥ S WM arMide using
winches, wherghytidie splgsSesdtisenyei?TiHOu Bl e e WshisyalllAiRRAteWas P Hoygment,

which cutter head comprises a rotation-symmetrical revolvinc}; body which is rotatable around its

rotation His 5§ Biice MdgnbamdendrbnekidBatalBRgaiicienpnehi berdeediinga
number of CUWgssrémaJﬁ,foa@ﬁ&%ﬁs}nmim%tb@ﬁwn@hme)agaﬂma@n@vhﬁm Ry thassharegation axis

of the cutter head runs 30 substantially perpendicular to the longitudinal direction of the ladder.
Surprisingly, &R RERID if%ﬁﬁﬁ'iHﬁ?Hi@%fﬁti%ﬁ'&!&é‘@f {poedaetpeddnite
substantially peymeRe LRI fplieamoe fodiaanl es iuphéerlgeslaid auisiehstanlipdydsgrafially to

the direction of the sweeping movement). The known cutter head generally rotates in one rotation
direction. In ttREE4EE f tme and unit of power.

15
The present invention has for its object to provide a cutter head for a cutter
suction dredger which, in addition to other advantages, requires a reduced
power to dredge ground surfaces and which also makes it technically possible
to dredge harder types of ground in a more efficient manner.

20
According to the invention, for this purpose a cutter head is provided for
dredging ground under water, said cutter head being attached to the ladder of a
cutter suction dredger, which ladder is adapted to be hauled alternately from
port side to starboard side using winches, whereby the cutter head is moved

25 through the ground in a lateral sweeping movement, which cutter head
comprises a rotation-symmetrical revolving body which is rotatable around its
rotation axis by means of drive means and which is provided along its
peripheral surface with a number of cutting tools for penetrating into the ground,
the attachment being such that the rotation axis of the cutter head runs

30 substantially perpendicular to the longitudinal direction of the ladder.
Surprisingly, an improved efficiency is obtained in that the rotation axis of the
cutter head runs substantially perpendicularly of the longitudinal direction of the
ladder (or substantially tangentially to the direction of the sweeping movement).

The known cutter head generally rotates in one rotation direction. In the case of



a clockwise rotation direction (as seen from the ladder) the cutting tools will, as the ladder and cutter
head sweep to starboard, penetrate into the ground with their cutting side above the rotation axis (in
the manner of an axe). This is also referred to as overcutting. As the ladder and cutter head sweep to

the port side, 3 KSRNHI ARQFoN HIOVIRYP[ RETEHR RIMANIA SALRAMATR i AYSRIMIAegelow the

rotation axis (in the manner of a shovel). This is also referred to as undercuttmi,%. Depending on the

sweep directidfetirddap ARt Getierdieathsverpale sharbpaiifdreratateninimile Hewertawidhwith
differing efficigngiy. cLGre} SRfchae\RCH HhadeinNsiBEERe ARFMBPLRAYEARE drandarckisnd 10

provides the option of breaking theéqround in the same manner in both directions, and of thus

obtaining the Saioaseiascvarauting Asthealegrenand sulien hpad Swrep itPte RRtRjdfficiency
per sweep strake eaiRGreRIbIS R kavvsverpenBaat ntd shoyrbbadONRA IriBsANPRR

describes a drag head comprising a rotation-symmetrical revolving body which is rotatable around its

rotation axis MatReortatienmdadianthe mannep el raharshy toisdspisrarefared Widsa
number of cutjRgdraliiiey. PEBRBEAIGIHA the Wrued. dinsclt sadrbRE L0&EPFhavRuST is used

in a trailing suction hO%per dredger such that its 20rotation axis Is alwza{s perpendicular to the direction
|

of dredging. JPre2ko188 195MEdsks difeimRy WaYtoR Mo i AR Yl Witfedng pfficlafsyinibeakes the
bottom. As in §RdPIRORP. eedrintiPeaOT iR AliN QB IR PRRAtIGHAMRYRRRIPKticular to

the dredcl%i{r:g direction. 25 Because the rotation axis of the cutter head runs substantially tangentially to

the diredffbn dIddsFeddmPRIRRRENPreRRG: L0Rir dide EutBe healhd @RN§Fodmdisthoreover

obtained, therghydtibher AMPEMAdS b EipfinG S 185IRBHERMEYALH adeelidderattiaigad running
substantially perpendicular to the 30 longitudinal direction of the ladder (or running substantially

tangentially to8fe/lbiREldRTERRE N &P AYSTRAR A HeNRY ASICIERPSERK R ERTINRAFStAIR iNExis of the
cutter head aqgRI@ng iadpyEgPN makes an angle with the longitudinal direction of the ladder which
differs by no more than 20% from an angle of 90 degrees, more preferably by no more than 10% and
most preferably by no more 4 than 5%. During the sweeping of the cutter head the rotation axis of the

cutter hgad a%%ﬁﬁlﬂdoﬂéeﬂ_ﬂ‘t’&ﬂ“%wﬂE’th@’mé%uBééetl?ﬁf_éﬁtié'|)dF§‘§aH%H@ ESnapAdng sHrface. Sit
is advantageous to characterize the cutter head according to invention in that ) )
. rotation-symmetrical revolving body which is rotatable around its rotation axis by
means of drive means and which is provided along its peripheral surface with a
number of cutting tools for penetrating into the ground. The drag head of BE
1016085 however is used in a trailing suction hopper dredger such that its

20 rotation axis is always perpendicular to the direction of dredging.

JP 62225631 discloses a trailing suction hopper dredger with a drum cutter that
rakes the bottom. As in BE 1016085, the rotation axis of the drum cutter is in
operation always perpendicular to the dredging direction.
25
Because the rotation axis of the cutter head runs substantially tangentially to the
direction of the sweeping movement a better cutting of the cutter head into the
ground is moreover obtained, thereby further improving the dredging efficiency.
The rotation axis of the cutter head running substantially perpendicular to the
30 longitudinal direction of the ladder (or running substantially tangentially to the
direction of the sweep movement) is understood to mean that the rotation axis
of the cutter head according to invention makes an angle with the longitudinal
direction of the ladder which differs by no more than 20% from an angle of 90

degrees, more preferably by no more than 10% and most preferably by no more



the revolving body of the cutter head is symmetrical relative to a central plane and is provided on at
least both end sides with cutting tools. A further symrﬁetry Is hereby achieved during dredging,
wherein there is substantially no longer any difference between dredging with a port sweep or

dredging withisasbparsl iR WReRWERD RIS HRACRESFaRRBL ARITYRISASP SHinGrigal Qigdying body

provided on both end sides with spherical segments on which the cutting tools are arranged. Because
a wholly diffeR@REAGRBrAIBEHEN IS IBVRSHIRNY WEL SifreRvisan’in SuRsEiEHIRARIEh L IBR are

preferably als&gm{}pg@ﬁfjagg]er than existing cutting tools. It is advantageous to provide the cutter
head according to the invention with rotation-symmetrical cutting tools (also referred to in the present
application as bits) which are still more preferably received in holders arranged along the peripheral

surface of thef gyalying USSR RIRRHEE RS e QGteMAlantaaBdRANG RYVm Feiiidm 1PPIRAO that

they can be placed at smaller mutual distances on the jacket surface of the cutter head. The

rotation-symniaéritaylying PRy dbsr HEab ieathirAvBIN RN sptalivsrdmBiyeatial Oipaeall
compared 10 RieiKaqy¥BViHEHNEioRife AEEBL IR AN REHYRIMIEHS. IRERRABH SyfmRdplatively

low penetration. Because the number 25 of cutting tools that can be arranged on the peripheral

surface of thdthieeepeaghienad:dering dradgirgxmccain ther e is URsia MRy R @ RRSEREY and
moreover MogfahEREBIh AHEREH R IRITANBAHESRBEBMROGHRMIIREP e tHesgspbmstghippings

formed by the breaking will generally be relatively small compared to the fragments produced with the

known citter AWEEP30\IReeBiehdipadn Bretesays carBREsasy By eHinstiaabnreyaling ThRMrther
increases theﬁfﬁﬁ’@@@gcﬁﬁ IR YN PJiaBSI iR AR eSS SHIBEIRMWPNER R ey ebrdy. The

peak loads which occur are hereby reduced, this resulting in a smoother operation of the cutter head.

A smoother oBERIHNESHrther enhanced by providing a cutter head with elongate revolving body and
also distributing the cutting tools 5 regularly over the revolving body in the longitudinal direction of the

cutter head. It is also advantageous to make the holders for the cutting tools displaceable so that a

high degree dPRER RS WRRIK Hiffgreb &Ltting Aesrh8nism cifiiAgRILL, acserdiRdn e iSodiment

of the cyter hﬁ@grﬁﬁ%PQ@%@HQW@W'8@%%@19%@6”8%86?@_&@%9%@ @)ﬂéﬁﬁ eristics.
10 The cutter head accordlng to the invention preferably comprises cutting tools with relatively small

dimensions c6HBgePRIShdTkiSoRM VARG RIS LoARONidRe B rAItRINGBRE 2SCRHRROO Hhferably
amounts to behwaeibAOA RIS wHitRIICHROSHRI§aSHIsqaReNERi R Al yratRaUsidshetween

10 and 100 mm.
application as bits) which are still more preferably received in holders arranged
along the peripheral surface of the revolving body. The preferred bits are
20 smaller than the known cutting tools so that they can be placed at smaller
mutual distances on the jacket surface of the cutter head. The rotation-
symmetrical cutting tools according to the invention, which are preferably
relatively small compared to the known cutting tools, break the ground with
relatively little force and with a relatively low penetration. Because the number
25  of cutting tools that can be arranged on the peripheral surface of the cutter head
is relatively great, breaking can take place with improved efficiency and
moreover more uniformly. A further advantage of the present embodiment is
that the ground chippings formed by the breaking will generally be relatively
small compared to the fragments produced with the known cutter head,
30 whereby they can be easily suctioned up by the suction conduit. This further

increases the dredging efficiency.

If desired, a plurality of cutting tools can be arranged in the peripheral direction

of the cutter head. It is advantageous here for the cutting tools to be distributed




15 In a preferred embodiment the cutting tools have a length protruding outside the holder (the active
length) lying between 10 and 500 mm. The active length of the cutting tools more preferably lies
between 20 and 250 mm, and most preferably between 50 and 150 mm. During operation the known

cuter head oraitili Py (RaS AHRIN e GHBH" G\ s fee AARLR Edy U ABe U NB AR 0ol This

results in a rapid wear of the cutting tools because the full impact forCe developed by the produced

torque has toWaigreechy @fﬁ/@f@%ttw, Tinis é@ﬁeﬂin@a@ & SHnaRiges mrml@.ﬁti@ﬁ s the
additional advaptape, that 3Pl e, HLERA 1ROIR AIIRLRL RUE) B E%%M syriage.pf the

revolving body - owing to their relatively small dimensions - can be 25 simultaneously in contact with

the ground, V\)P@@ébwﬂéyﬁkﬁm%t%§§§9%%ti_b@ﬁb \ﬂ@df.@ﬁ_@ nﬁﬁ)‘i@iﬂi@ﬂﬂ)éﬁﬁlectﬂti{&ﬁ@g@stantially
constant ghe ?H&lﬁ&ﬁg)fo%?'ﬂ%t%mb%soﬁ}wﬁ?@ UIEAUREEHAT dpeHy Qupty FRIRL the

force exerted pér cutfing tool on the grotind rémains substantially constant during dredging. 30 The

mutual qistanEé%ats@adwmt@gﬁwttsbrgai(qémm@ac%mﬁ@m@m&m, dsnlrcemblenstons of
the cutting togis;EheARIVES R by MS@YRIAISUALSIVAE N piilet BE QUiRIERthahedafider and

other components. The hauling force developed can also be of importance. In‘addition, the properties

of 6 the groufPidr Wleeksiny e RAYMEIMERSr of Jee uttRr diragreafiohesreiagiiede isimplength ratio
of the groundn{ghﬁg%%é%&#@ﬁéﬁgmmm@&g}g%@y is obtained by a cutter head

wherein the intermediate distance in rotation direction between two successive cutting tools is a 5
maximuh® of ten times the penetration depth of the cutting tools into the rock, and still more preferably

a maximum of fie diines HAASHIMYSRPIRSTRe MBI Braeim bl ¢ SHBREdELataRAR IBIICIPle be

positioned in all possible ways in the 10longitudinal direction of the cutter head (the direction
perpendiculaMiiitielatieelioseatiimentenscorapaieddaibe ikepvuz suiingriapitd\cHiitRpIgy it is

advantageou{RliagAgtA RSP BLAIHEB PBIRALTSRIy lAEr Gy Baiaets 8uateibiighalong in

the longitudinal direction. A greater working width is hereby covered. 15 Another preferred
embodiment SiufiebiateanivaisecdbrangiensheraioeiyameHatderbabuasn tHaame tofenfkad

comprises jet|piges e/ AiaCERbadimid: Hefe WGBSR HEVES U B BRSHHRITUBLRSRRSHIE IS
understood to mean pressures amounting preferably to 1500 bar, more preferably 2000 bar, most

holder Ehe active length) lying between 10 and 500 mm. The active length of
the cutting tools more preferably lies between 20 and 250 mm, and most
preferably between 50 and 150 mm. During operation the known cutter head
generally only strikes against the ground surface momentarily with one cutting

20  tool. This results in a rapid wear of the cutting tools because the full impact
force developed by the produced torque has to be borne by only one cutting
tool. The cutter head according to the invention has the additional advantage
that a plurality of the cutting tools distributed over the revolving surface of the
revolving body - owing to their relatively small dimensions - can be

25  simultaneously in contact with the ground, whereby they will be less susceptible
to wear. It is moreover possible to keep substantially constant the number of
cutting tools that are simultaneously in contact with the ground, so that the force
exerted per cutting tool on the ground remains substantially constant during
dredging.

30
The mutual distance between the cutting tools is determined, among other
factors, by the dimensions of the cutting tools themselves and by the overall
underwater weight of the cutter head, the ladder and other components. The

hauling force developed can also be of importance. In addition, the properties of



20 preferably 2500 bar. The efficiency of the cutting tools is hereby further increased. The jet pipes
can in principle be disposed according to the inventiof: in front of, behind or at the position of the
cutting tools. It is also possible to provide the cutting tools themselves with jet pipes. These are then
embodied for jistagrs A% 2 et ifg ! Nedet ﬂ'%?t. cap algsad g@asrigem jscharai e%g-gppken
ground parts via thae suction condult, ng/or in further reducing in }Qze and/or %Jidl%gi%b?hesle ground

parts. It is alsétpm@iutenﬁilméﬁeﬁrmﬁégaﬁcagjiéhm esesvindisbagripenrieuadkibaiom rsbed that
has not yet beep rokeR.$¢ihak a R AiiAReEa By ﬁgﬁ/@fﬁgé&(ﬁﬁé@gimﬂﬁhﬁ%%ﬁmg tools

can penetrate better. Jet pipes arrangéd in a cutting tool advantage that 3 d under high
pressure can Pistiese imtdiRrbaty piestipnfdpeiueernchue asdeessivgeilingcdralteiBredking of

the ground. This i RASSHAARA S8 der AR GuBiR%HE cﬂt'ﬁﬂgecﬁ‘é?éi‘{ﬁt%ﬁ@%a{he

known cutter head must be pressed with great force against the ground By the ladder. If the force is
too small, theadiftisid! torpsannrefriialiytairmasimer &f Jive dimas Hrewrnetmtiendantvofidh@ead will
move only sueg{ﬁﬁ&\{%@é{er the ground and not break it sufficiently. Owing to the 5 required high
pressure force the Connection between cutter head and cutter suction dredger is necessarily rigid. It is
hereby not possible to use the known cutter head in bad weather. The ladder will be exposed to

excessive presaurg RiAgS HUR (4P ABlinERfaUSe Besiid sAdAcHIsldqBediPntian has 2

different operating principle, the pressure force required is lower. This 10 provides the option of

preferadly prdorgiydinat diesaiiend atdbriicytisriHeciadetihon disgctioreamensityaohactied by
means of a SpRE LSRR AAYRR) AFds 1 B 0 FRARKIYI Her LT A L IRRY RerEISHRER [Banner

relative to the ladder and/or cutter suction dredger a possible vertical and/or horizontal displacement of

the cutter sucBdadiaggousalesairapgsariaas bl Geting teolsopifalseialivy theafiting-faslnted
connection. T&ig MaKSRHRASIBISArF MENLRYHAIKING R IDR2AWEREH {sKiRe WrN&

considerable economic advantage. The invention also relates to a méthod for dredging ground under
water with a JTEERREEIVRIRM dredger equipped with a cutter head according to the invention. In the
method {he cutter head is attached to the ladder of the cutter suction dredger and moved through the
ground therewith in a lateral sweeping movement by means of a winch, wherein the cutter head

rotates and tHANQIRGTPISSRIeR IR RiipeRitrfiteeyFolied Rerfrerardiatioctig praatiotnsrein 25
e he g oo i ol 486K GBR 4855 WSS QuPTALENTG G e

ground is hereby broken, after which the broken ground portions are suctione by a suction
conduit. It is attr@%r@@}aowﬁﬁheHrtﬁernm@hoar@%eac&ﬂaEearﬁsma@waténdﬁe@pﬁsgﬁopmggme is

injected into thr.gEpwesl- e iRy etSr b adne5er WW@BYJP&%’BI?!%@W%W%@Q
reference to the description of the cutter head, and are not further repeated here.

0 preferably 2500 bar. The efficiency of the cutting tools is hereby further
increased. The jet pipes can in principle be disposed according to the invention
in front of, behind or at the position of the cutting tools. It is also possible to
provide the cutting tools themselves with jet pipes. These are then embodied for
instance as a central bore. The jet pipes can already assist in discharging

25 broken ground parts via the suction conduit, and/or in further reducing in size
and/or fluidizing these ground parts. It is also possible for the jet pipes to assist
in removing softer ground layers from ground that has not yet been broken, so
that a better defined ground surface is created into which the cutting tools can
penetrate better. Jet pipes arranged in a cutting tool have the advantage that

30 liquid under high pressure can penetrate into already partially formed cracks,
and can therefore accelerate breaking of the ground. This will possibly also

reduce wear of the cutting tools.



8 being limited thereto. The figures are not necessarily drawn to scale. In the figures: Figure 1is a
schematic side view of a part of a cutter suction dredger with a 5 ladder attached thereto and provided
with a cutter head according to the invention; Figure 2 is a schematic side view of a cutter head

according to thgriRYRIdiE; %b@aé%i%mw&ew PRl MUY Y resserliRiR_d A fhgeee 2; and

Figure 4 is a side view of a detail of a cutting tool according to the invention. 10 Figure 1 shows a

cutter suctiondgaingéthecarauichly tridaddrrnib thretorsodatouuat dheorebiid taeds Wil adder 2
is provided wihe AN mﬁ’@fﬁbl’éwtcbr?@fbﬁ%@%r‘éﬂﬁh‘? esRIRA B igtdaHsda wifvRbaeove

water surface 100, after which they are discharged. Ladder 2 is hauled over the &r}&und 15 surface 9

for dredging B8RRI MehtAGyBRABAVARG ROARIRKJIbRUHicigatl o RG tdfieh

dredger % angdg gired deghvidied Suralier &l Wiecksintetich Lsstdrieh IstieYi #RAQ NS eutrsrend

thereof with a cutter head 10 according to the invention. Cutter head 10 can be lowered under water

by means of WP BHIRdILR R PREGSSAIVMlPidsdiofchefirmdetirasaiienta s59dbp iseany,
sweeping MoygahEAMINBRPISKIALR thRsSIatRRa dvfidsobrpiss P st derdiaehieandraack. In

order to be able to absorb the forces generated here on the ground surface, cutter suction dredger 1 is

anchored in thHePSUHEIP thepeel: e putieghrad areqrding iR Aheainyepliengeasin
unanchored ppsyifarant bsdistirpapariipie PeskinrasserE diersidaqairdde iRy riRavis figkwe 2, cutter
hea_d 10 accprding to the invention comprises a rotation-symmetrical revolving bodal_ 11 which can be
set into FtatighowWegsdths option of preferably providing the cutter head according to the

invention with a revolving body connected by means of a spring connection to

the ladder. By disposing the cutter head in spring-mounted manner relative to

the ladder and/or cutter suction dredger a possible vertical and/or horizontal

displacement of the cutter suction dredger caused by swell can be readily

15 compensated by the spring-mounted connection. This makes it possible to
continue working even in bad weather, this resulting in a considerable economic

advantage.

The invention also relates to a method for dredging ground under water with a
20  cutter suction dredger equipped with a cutter head according to the invention. In
the method the cutter head is attached to the ladder of the cutter suction
dredger and moved through the ground therewith in a lateral sweeping
movement by means of a winch, wherein the cutter head rotates and the cutting
tools make contact with the ground, and penetrate at least partially therein
25 under the weight of the ladder and the cutter head and the tensile force exerted
by the winch. The ground is hereby broken, after which the broken ground
portions are suctioned up by a suction conduit. It is advantageous when the
method is characterized in that water under high pressure is injected into the
ground. The advantages of the method have already been elucidated with
30 reference to the description of the cutter head, and are not further repeated

here.

The invention will now be further elucidated on the basis of the following figures

and description of preferred embodiments, without the invention otherwise




rotation axis 12 by means of drive means (not shown). In the shown embodiment revolving body 11 is
set into rotation in the indicated counter- 30 clockwis€ direction R. Along the peripheral surface the
revolving body 11 is provided with the number of cutting tools 20 which in operation can penetrate into

the ground 9. ,%RgrdiAdE thRiBUSNTPR theurigtian axbt heebssdiay hermviOteiRe sebsiantally

perpendicularly of the longitudinal direction 200 of ladder 2. In the shown embodiment cutter head 10
Is connected B%?a?ly to ladder 2 via a pressure plate 30 by means of pivot connection 6. In this way
the position of cutter head 2 relative to ground 9 can be set largely independently of the angle of
ladder 2 to ground 9. Cutter head 10 can be rotated around the pivoting connection 6 by means of

hydraulic cylifd@¥re 18 8 siehemalic RS It GoRARy Yo Y e Buriemesedagiawith a

plane-symmetsigabprttatnddecherdidhasytingviorla 20ien Jogurad Rsies, ascehainy ifolighee 3. In
this embodiment revolving body 11 is formed by two parts 11a and llb situated on either side of a
central statiofBY§HR014 with which cutter 10 head 10 is mounted on ladder 2. In the context of this

application plgqgufy P iseirssHepridtidesRieaieln BTenoUhial REtErtRIRNGI6IS iBvrely relative to a
plane of symmetry 13 _running perpendicularly of the rotation axis 12. The revolvingz_ bodies (11a, 11b)

disposed on BdgtEhd §RS Fimhsiseesiyaey AL e BiRIERMIPHERER SR which cutting
tools 20 are regqivedt EoASidéndidanls Adedailib sl BotBiegiekesRay @inte it éralst surface. The

angle chosen depends, among other factors, on the design of the revolving bodies, the characteristics
of the ground and the maximum allowable reaction forces. Owing to the plane symmetry of the present

preferred varigiguke susiesweas &0t breasiharatysidIndhewisigle sManesirrespanbumidhe
direction 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
15 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 winch
cables 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 winch cables 8 and moved during use over ground surface 9 in a
20  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 suction dredger 1 is anchored in
the ground by means of a spud post 101. Figure 1 shows the left-hand spud
post in unanchored position and the right-hand spud post in anchored position.
25
Referring to figure 2, cutter head 10 according to the invention comprises a
rotation-symmetrical revolving body 11 which can be set into rotation around its
rotation axis 12 by means of drive means (not shown). In the shown
embodiment revolving body 11 is set into rotation in the indicated counter-
30 clockwise direction R. Along the peripheral surface the revolving body 11 is
provided with the number of cutting tools 20 which in operation can penetrate
into the ground 9. According to the invention the rotation axis 12 of cutter head
10 runs substantially perpendicularly of the longitudinal direction 200 of ladder

2. In the shown embodiment cutter head 10 is connected pivotally to ladder 2



20 of sweep of ladder 2. Sweeping from port to starboard, or vice versa, gives essentially the same
result, this enhancing the average efficiency per sweep stroke. Referring to figure 4, a
rotation-symmetrical cutting tool 20 is shown. Such a 25 cutting tool 20 is recommended, although

cutting t00_| 2Q,£8 iﬁr@é‘é@@'ﬁl?ﬁé%@%f (Pﬁé‘a?@@plﬁ\f& EEPAEBELD 6‘_.“]‘:@' WW@V@F@’-@QHHWWOO'
20 according to the present embodiment with overall length 27 comprises a substantially cylindrical

part 22 with d@infatienbeat 2 srislieste Gra st 2£atukmiges desgrbainserenrdrily wtiRSindrical
part 22, for inglagRedtY86ans & SRAMACCTIRESIRBRP 0Bk ddetAbPhreuatyite Rtk A

permanent connection is also possible, or another form of releasable connection. In the position of
cutting tool 2CF8RARERRNIR By eI SHENNETRISSIBWIRAI protrude outside the holder over an active
length 265 The bit-like part 23 of cutting tool 20 is provided with a hardened tip 28 at the outer end
which comes into contact with the ground. 10 The cutter head according to the invention applies an

improved cuttlfg rivrGferednisahRadinent KryAMiraBPHLal! RftriditefolReastad ColdirjaBane

present prefesoghyritABAPSAPOVRIEY sMa/iptoarifietkBRVIDCHHiIBetPals Situsaka auaie lengths
27 amount to between 20 and 400 mm, although this must not be interpreted as being !imitative. Such

cutting tools HReARYWR grofnths mbeuiment TRyeins: Refdiwith IR 16X PrAdiRttR 1Because
the number ofgidftinthtanlfatstasinaandosideveidneehady dthdaiiepsead Lats iehdtylyttaroe when

compared to the known cutter head, breaking can take place with 10 undiminished efficiency, and

moreovéPmofEarifdOnfy. TIRMRIRG:HSs laAde cive!edhth)cantaingfidbis APRlisaHB RIaHSs outside

holder 21 lies dpramesfrisedy aiiamdeeiv@ e 2mhaad dhatmentandiagse prefismais bshwrasthp and
150 mm. Cutting tools 20 are distributed re%ularl over revolving body 11 (or parts 11a and 11b

thereof) in thel FRENEiRe IRERO MMM e ifaFUNTENGRERRENA ISR i tBe: BRI YR 8 n two
successive CUBNT FROKeEVMEIBEIRIY P BB IspdSadiBesdhie BN eltrRipBArPEd AipfIsdng tools

20, and more preferably a maximum of five times the penetration depth. Cutter head 10 is preferably
also provided IBFet Sivdaca AreMider) whibRldRTS ahiBrunies: #Hdingrials0-are [eChiNed are
advantagsoush(airgNarsidLe Gdtng ovhedlasrmare i \aAgleingtRatR jacket surface. The

angle chosen depends, among other factors, on the design of the revolving
bodies, the characteristics of the ground and the maximum allowable reaction
forces. Owing to the plane symmetry of the present preferred variant the cutter
head 10 will break the ground in the same manner irrespective of the direction

20 of sweep of ladder 2. Sweeping from port to starboard, or vice versa, gives
essentially the same result, this enhancing the average efficiency per sweep
stroke.

Referring to figure 4, a rotation-symmetrical cutting tool 20 is shown. Such a
25  cutting tool 20 is recommended, although cutting tool 20 can in principle take
any form suitable for breaking ground under water. A cutting tool 20 according
to the present embodiment with overall length 27 comprises a substantially
cylindrical part 22 with diameter 25 and a bit-like second part 23. Cutting tool 20
can be arranged with cylindrical part 22, for instance by means of snap
30 connection 220, in a holder 21 of revolving body 11. A permanent connection is
also possible, or another form of releasable connection. In the position of cutting
tool 20 arranged in holder 21 the bit-like part 23 will protrude outside the holder
over an active length 26. The bit-like part 23 of cutting tool 20 is provided with a

hardened tip 28 at the outer end which comes into contact with the ground.



Cutter head 10 according to the invention is particularly suitable for use in a method for dredging
ground under water with a cutter suction dredger 1. é@f[ter head 10 is moved for this purpose through
the ground 9 in a lateral sweeping 25 movement by means of winch 5, wherein cutter head 10 is also
set into rotation around rotation axis 12. Cutting tools 21 in this way strike ground 9 repeatedly,
wherein they penetrate at least with tip 28 of the bit-like part 23 into the ground under the weight of

ladder 2 and dhgepyitaidheadReerEdiBgdintha davertioaapp s @nsmprevad outtingred)dirbken with

good efficiengynfy §rQ@K?W%Mﬁ%%PH§éH?@H&EH§%§dI@@M %@@i@ﬁé%éfﬂés&*@ims 1.

Cutter head (10) for dredging ground under water, this cutter head (10) being attached_to the ladder

(2) of a cutter$atiBANARN (Brevprieferabbe sraalipiptiancthe kaawn singidRPiFom YRifide to
starboard sidg ysigg éﬁﬁmgoﬁ%mﬁn@@d HweER IR af ds 100 VefhEMHRILPCLEIO WG 2 lateral

sweeping movement, which cutter head (10) comprises a rotation-symmetrical revolving body (11)
which is rotatBBldnipsRitiat AStRRINGEIRItasY Sy §‘$'Bﬂv@ﬁﬂ%éﬁ§%&hﬁhgfﬁli@%r%vw along

its peripheral gyt fBrERLEA@ VARG 70 e RENSHGHNB RIS B HOFh (DY bre
attachment being such 10 that the rotation axis (12) of the cutter head (10) runs substantlz\alglli){
¥stantially

perpendiculactéting (@ ZAraranessbrT2GYPHitsk: hedyel 129f Sitefchaatingtdsisaial
tangentially tq ki jaakeh LoFRESEHIRS MEIRhBAA cuttdr RIS ARIHAERAGHREIBIBLE, with
characterized in that the revolving 15body is plane-symmetrical and provided on at least both end
sides witA theundiminished efficiency, and moreover more uniformly. The length 26 (the
active length) of cutting tools 20 which protrudes outside holder 21 lies in a
preferred variant between 20 and 250 mm, and more preferably between 50
and 150 mm. Cutting tools 20 are distributed regularly over revolving body 11
(or parts 11a and 11b thereof) in the rotation direction R. The intermediate
15 distance in rotation direction R between two successive cutting tools 20 is
preferably a maximum of ten times the penetration depth of cutting tools 20, and
more preferably a maximum of five times the penetration depth. Cutter head 10
is preferably also provided with jet pipes (not shown) for injecting water under
high pressure. The jet pipes are advantageously arranged in a cutting tool 20 as

20  centrally running bore.

Cutter head 10 according to the invention is particularly suitable for use in a
method for dredging ground under water with a cutter suction dredger 1. Cutter
head 10 is moved for this purpose through the ground 9 in a lateral sweeping
25 movement by means of winch 5, wherein cutter head 10 is also set into rotation
around rotation axis 12. Cutting tools 21 in this way strike ground 9 repeatedly,
wherein they penetrate at least with tip 28 of the bit-like part 23 into the ground
under the weight of ladder 2 and cutter head 10 and the tensile force exerted by
winch 5. Ground 9 is hereby broken with good efficiency. The broken ground

30 portions are suctioned up by suction conduit 4.




cutting tools. 3. Cutter head as claimed in any of the foregoing claims, characterized in that the
cutting tools are received in holders arranged along the peripheral 20 surface of the revolving body. 4.
Cutter head as claimed in any of the foregoing claims, characterized in that the cutting tools are
rotation-symmeiagais255.Cutter head as claimed in any of the foregoing claims, characterized in that
the length of the cutting tools protrudg;lfg outside the holder (the active Ien%tf_h) lies between 20 and 250

mm. 6.Cutter head aS'@igHREAT 1AM drefging-SryntiaceivEistn Bt ter igad (J8A
protruding outsigeghathelier {hthaghvriienathofiasdevesithorracedamm, wRidhddiaeprad as

claimed in any of the foregoing claims, characterized in that the cutting tools are distributed regularly in

the rotation difS@RSEDVEr renGERIRtely diamr Redaside itmeidihaasinside ndsindeRzed in
that the iRterm@gigigs, whereby the cutter head is moved through the ground (9) in a lateral

sweeping movement, which cutter head (10) comprises a rotation-symmetrical
revolving body (11) which is rotatable around its rotation axis (12) by means of
drive means and which is provided along its peripheral surface with a number of
cutting tools (20) for penetrating into the ground (9), the attachment being such

10 that the rotation axis (12) of the cutter head (10) runs substantially
perpendicular to the longitudinal direction (200) of the ladder (2), and the cutting
tools run substantially tangentially to the jacket surface of the cutter head.

2. Cutter head as claimed in claim 1, characterized in that the revolving
15 body is plane-symmetrical and provided on at least both end sides with the

cutting tools.

3. Cutter head as claimed in any of the foregoing claims, characterized in
that the cutting tools are received in holders arranged along the peripheral

20  surface of the revolving body.

4. Cutter head as claimed in any of the foregoing claims, characterized in

that the cutting tools are rotation-symmetrical.

25 5. Cutter head as claimed in any of the foregoing claims, characterized in
that the length of the cutting tools protruding outside the holder (the active
length) lies between 20 and 250 mm.

0. Cutter head as claimed in claim 5, characterized in that the length of the
30 cutting tools protruding outside the holder (the active length) lies between 50
and 150 mm.



distance in rotation direction between two successive cutting tools is a maximum of ten times the
penetration depth of the cutting tools into the ground. . 9. Cutter head as claimed in claim 8,
characterized in that the intermediate 10distance in rc}IQation direction between two successive cutting
tools is a maximum of five times the penetration depth of the cutting tools into the ground. 10. Cutter

head as claimgd in agyufnétheciadegoiothieraithsn chray astehizeid ipgbirict taduise ichaasctonzedsis jet
pipes for injecting water under high pressure, 15 11. Method for dredging ground under water with a
Cutter suction HIRHUE LR R OIS RUH 40408y N R Hp ST Ry RRIPR YR 11e10,
wherein the cuteolviaglfd@yis attached to the ladder (2) of the cutter suction dredger (1) and moved
through the ground therewith in a lateral sweeping movement by 20 means of a winch (5) , wherein

the cutter head rotates and the cutting tools (20) make contact with the ground (9), and penetrate at
least partiglly SereinCoder Heaw/aigbizdinde iladitn(2) ahdrbeterittar imethca(10g antdrihedeatsile force

exerted by the winch, whereby the ground.(9) is broken apd wherein the broken ground portions are
Suctioned up B) LK Ioh oERAR (o SBHOH NRHEELS DA BUGHOSANT 1 2 E it Aol i
water under higiayiragsutsf teinjientadtinipéretreiomdepth of the cutting tools into the ground.

9. Cutter head as claimed in claim 8, characterized in that the intermediate
10 distance in rotation direction between two successive cutting tools is a
maximum of five times the penetration depth of the cutting tools into the ground.

10.  Cutter head as claimed in any of the foregoing claims, characterized in
that the cutter head comprises jet pipes for injecting water under high pressure.
15
11.  Method for dredging ground under water with a cutter suction dredger (1)
equipped with a cutter head (10) as claimed in any of the claims 1 - 10, wherein
the cutter head (10) is attached to the ladder (2) of the cutter suction dredger (1)
and moved through the ground therewith in a lateral sweeping movement by
20 means of a winch (5) , wherein the cutter head rotates and the cutting tools (20)
make contact with the ground (9), and penetrate at least partially therein under
the weight of the ladder (2) and the cutter head (10) and the tensile force
exerted by the winch, whereby the ground (9) is broken and wherein the broken
ground portions are suctioned up by a suction conduit (4).
25
12.  Method as claimed in claim 11, characterized in that water under high

pressure is injected into the ground.



