Cutter head for dredging ground and nethod for dredging using this cutter
head The invention relates to a cutter head for dredgi ng ground under
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cutter head in the formof a rotationsymretrical revolving body which is
rotatabl e about a rotation axis by neans of drive nmeans and which is
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cutter headtthichddd the rotation axis the cutting tools strike the ground
with great force with their tips under the weight

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

20  ground by means of spud posts. This anchoring creates a means for absorbing and
transmitting to the ground the generally considerable 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.

25  During dredging the cutter head with ladder and suction conduit is usually lowered into
the water at a 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

30  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 hammer blows of the successive cutting tools. These

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



of the cutter head, |adder and suction conduit. The ground is eventually
broken into large fragnents by the repetitive hammer bl ows of the
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substantially tangentially to the direction of the sweeping novenent). The

known cut t eroundan agegrecEldignt nenaetes in one rotation direction. In the case
of a chgckmﬁse rotation direction (as seen fromthe | adder) the cutting
tools wi'll, as the |adder and cutter head sweep to starboard, penetrate

into the gridgrditw Hebd hé@irding t th Mgy chticle h@foy this fapoRitat faturariagit(i n the
manner of an axe). This is also referred to as overcutting. As the | adder
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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, with the proviso that the

20  rotation axis of the cutter head runs substantially perpendicularly of 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

25  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, the cutting tools will
however penetrate into the ground with their cutting side below the rotation axis (in the

30  manner of a shovel). This is also referred to as undercutting. Depending on the sweep
direction, the known cutter head thus breaks the ground in different ways, and so also
with differing efficiency. The cutter head according to the invention does not have this
drawback and provides the option of breaking the ground in the same manner in both

directions, and of thus obtaining the same efficiency. It is expected that this will result



however penetrate into the ground with their cutting side below the
rotation axis (in the manner of a shovel). This is also referred to as
under cut twogoi1o@speadi ng on the sweep direction, the knoporaebim®nsddesad t hus
breaks the ground in different ways, and so also with differing efficiency.

The cutter .head according to t lnvention does not ha hi.s drawback and
ot des ot R EE R b h PudiRee Rk B R Ber ST S e HhdoRh B

di rectionsegnd of thus obtaining the sane efficiency. It is expected that
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| onger any difference between dredging with a port sweep or dredging with a

st ar board d$hwegpundsiefacatt er head preferably conprises a cylindrica
revoIvH?g body provided on both end sides with spherical segnents on which
the cutting tools are arranged. Because a wholly different cutting
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provided on at least both end sides with cutting tools. A further symmetry is hereby
achieved during dredging, wherein there is substantially no longer any difference
20  between dredging with a port sweep or dredging with a starboard sweep. The cutter
head preferably comprises a cylindrical revolving body provided on both end sides with

spherical segments on which the cutting tools are arranged.

Because a wholly different cutting mechanism is applied according to the invention, the
25  cutting tools are preferably also embodied other 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 the
revolving body. The preferred bits are smaller than the known cutting tools so that they
30 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 of cutting tools

that can be arranged on the peripheral surface of the cutter head is relatively great,



advant ageous to provide the cutter head according to the invention with
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The cutter head according to the invention preferably comprises cutting tools with
relatively small dimensions compared to the known cutting tools. A suitable overall

20 length of a cutting tool preferably amounts to between 20 and 400 mm. Suitable
transverse dimensions preferably amount to between 10 and 100 mm. 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.

25  During operation the known cutter head generally only strikes against the ground
surface momentarily with one cutting 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

30  the revolving body - owing to their relatively small dimensions - can be 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.



enbodi ment the cutting tools have a | ength protrudi ng outside the hol der
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i nstance the conpression strength/tensile strength ratio o e ground. It
has been found that a further inprovenent in efficiency is obtained by a

cutter head,wherein the internediate distance.in rotation difection. between
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working width is hereby covered. Another preferred enbodi ment of the cutter

head accor i g (Bretfgl'?ed- NSt Jf$he cutter head according to the invention is

characterized in that the cutter head comprises jet pipes for injecting a liquid, preferably

20  water, under high pressure. High pressure is understood to mean pressures amounting
preferably to 1500 bar, more preferably 2000 bar, most 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.

25  These are then embodied for instance as a central bore. The jet pipes can already assist
in discharging 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

30  pipes arranged in a cutting tool have the advantage that 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.



characterized in that the cutter head conprises jet pipes for injecting a
liquid, preferably water, under high pressure. H gh pressure is understood
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the cutter head is attached to the ladder of the cutter suction dredger and moved through
20  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 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
25  characterized in that water under high pressure is injected into the ground. The
advantages of the method have already been clucidated with 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
30 description of preferred embodiments, without the invention otherwise being limited

thereto. The figures are not necessarily drawn to scale. In the figures:

Figure 1 is a schematic side view of a part of a cutter suction dredger with a ladder

attached thereto and provided with a cutter head according to the invention;
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Ladder 2 i fhuitdradctinetredgse | gnéback. Suptdatie a%dfrtombe@@ﬂn@ csigeeetkicdg by
means ?é \é\%e- 0C h 2 \%{V\%]llﬁl uI'fSCG ut?er %?CQLOH@ﬁt({'ggb?lescak Rorﬁédaeergﬁosulill tbl (-Jl’Irllea.dr edger

1 and i 3UnUber rovi'ded on

the outer Q)Iﬂd spM@eﬂowm@ra 1 @u@\mtheh@@.@laﬂcﬁs@q@mhrmgaﬁdhotddq)ommrahd on.
Cutter head 1Q can be | owered under water by neans of w nch cables 8 and
nmoved duri e BeE-hee syl Rashin anchored position.

Referring to figure 2, cutter head 10 according to the invention comprises a rotation-

20  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-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

25 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
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

30  hydraulic cylinder 7.

In a preferred embodiment revolving body 11 of cutter head 10 is plane-symmetrical
and provided with the cutting tools 20 on both end sides, as shown in figure 3. In this

embodiment revolving body 11 is formed by two parts 11a and 11b situated on either



surface 9 in a reciprocating, sweeping novenent fromthe port side to the
starboard side of cutter suction dredger 1 and back. In order to be able to
absor b t hgof0ormmasosgener at ed here on the ground surface, pcutipesoodsdts on
dredger 1 is anchored in the ground by neans of a spud post 101. Figure 1

shows the | eft-hand sp ost unanc sition and t and
Spud post Phesoranat SHaehey gt AR FiRg SHudRgt 8ROt g ladeis 16
accordi ng %R {dheext BY BN ApNcARINPIARES nfn&AEAt{ ORRYIRE ol rh&h tﬁzﬁ‘éﬁ’zté’ﬂ Hegd body
11 which can be set into rotation around its rotation axis 12 by neans of

drive neang dismtysstiowretry ehtivhte splewnoksyodétreht nmemlwmﬁgdlboldsiy pithes set
into rotation,.in t.he,ipndi cated w se directio ng the
ber  pher al "SRl TR eSS ERrERHRAG T RS SRS Gt R fifoer o

cuttingst OQbﬁlpﬁ@a Wckdt suﬁambauwwnﬁalmd@m mavidch Biténg twlsgzmsd 9.
According to the invention the rotation axis 12 of cutter head 10 runs
subst ant i al'f§pivser peHag caalatd ganon primeipiconga i avgle with Betpdst suBcofTheadder

2. In the t 1 | adder
> via a pr oo nSERARRIRS! it ShetER0s] Oh Ik SARRSFIELBIVRE b, e 2T
posi tion ofchmttbﬁstlcheﬁdle%romidadnd\tbe tnax gl ahlo@abiafbabt@ors&)trcdsa@gﬁigyto the

i ndependently of the a e of |ad 2 to ound hea 10 C n be
rotated ar GG SYR& wggh%e%ha@gqqeéﬁaéa %%d%ﬁﬁ[alﬁﬂe?l& 7.
In a prgfenfad s@ﬁ‘i@%nﬁ@tnﬁ‘reﬁ%\éﬂ{fé/ bfe laﬁgéﬁo:li]of%()ve%'&it ﬁ&dé??a§wé%lh frorn _

pl ane-symetrical and provided wth the cutting tools 20 end si des,

as shown i mpoftitgustagbodrd, bnvichiverse ravomticssentiallyethe Iseina gesbbdthiskehharcifgthaed by t wo
parts 1la an situated on eitherside of a central stationary part 14

oo
with mhlchagﬂ?g%%gﬂgﬁﬁyﬁﬁ”W?cﬂﬁﬁﬂf ed on ladder 2. In the context of this

application plane-symetrical is understood to nean that cutter head 2
di splays symmetry relative to a plane of symetry 13 running
per pendi cu |R§lf¢1’§/1n@f0 fiiere ot zathtgm-syxirgettigal cuHmgrteqlAA0E Alepvivo Giuels a Criang 1| b)

di spOS?%ﬂ oq(}bc\%lreegﬁm%{ed &d aﬁﬁooué cr{rlgglg OelaZd C%%%Eéﬂggg%%%e a{%y \?/)hﬁgglgl?gq %an in

hol ders~2 |ng feceiv |ng

principle rf@klﬁeﬁﬁm{g gmgh@um&hvattéaeAJoaak@ttoalﬂofa@e@fdehe tidereene BRBEdin@dapends,
anong ot her factors, on the design of the revolving bodies, the

char act eri Stifhcavestl lepgh gr samgmissic ThstangaliyaYHn o Rab RS Yidadismelar 25mdes .
Oning to th&; jike second part 23. Cutting tool 20 can be arranged with cylindrical part 22, for

instance by means of snap connection 220, in a holder 21 of revolving body 11. A

20  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.

25
The cutter head according to the invention applies an improved cutting principle
compared to the known cutter head. Cutting tools 20 according to the present preferred
variant are preferably smaller than the known cutting tools. Typical overall lengths 27
amount to between 20 and 400 mm, although this must not be interpreted as being

30  limitative. Such cutting tools break the ground 9 with relatively little force and with
relatively low penetration. Because the number of cutting tools 20 arranged on
revolving body 11 of cutter head 10 is relatively large when compared to the known
cutter head, breaking can take place with undiminished efficiency, and moreover more

uniformly. The length 26 (the active length) of cutting tools 20 which protrudes outside



pl ane symmetry of the present preferred variant the cutter head 10 will
break the ground in the same manner irrespective of the direction of sweep

of | adderw®.20fvs@sng from port to starboard, or vice VeCIFEP2@9M0ed7s
essentially the same result, this enhancing the average efficiency per

sweep stroke R rring to figure 4, a rqtatiqQp-symretri cal ting tool 20
e ehoun Sl Al St v eyt Yt Berbeh Ahani 630 T RO SN S ool 20
can in primnghRles sbake 1@0)&1&1 mﬂlﬁgltoto@sbi(ﬁaré @Isﬁ%&%ﬂe?@laﬂ{r guardcviIchak vaay er .
cutting tool 20 accor |n31to t he present enbodi nen h overal | "l ength 27

conpri ses dldabpartsntlaand y leihiciqody ingh¢ ropaatm dzcipnt R. Bheintsreedi2® dasienca

bit-1ike seco a t|n t 00l be a ed with C I|ndr|cal
onrt oo 1 o AR Etestiy ROt ATpb st AR 5 RISAN o adN iR, °%
revol vi Bg @y thies the peici@ientcthBNagtin@dols208 bedmdassic R £bly @manﬁﬁrher form
of releasabl e connection. In the position of cutting tool 20 arranged in

hol der 2 1 of g bimes thaqenptztionaiypih. Cuttpyhned ddés prafesathe alsperavidedeyithiger an
t | ded with
2 har dencd Tty (5 Aot iicchfie B et DY 180 fkiafe PTOVE LGS W

ground. Thed@mﬁ&£buﬂ¢aqu&d@mdmm@ngmxﬂneasmmﬁnﬂwﬁﬂmﬁp@bmes an i nproved
cutting principle conpared to the known cutter head. Cutting tools 20
according to the present preferred variant are preferably smaller than the
known gyt ticghet RQlISI0 abYRGR! to M Artioh GO S 2Ty ARV fo} AsdRLWRGRoPRorand
400 mm althoﬁgh thlglnusﬁ% 0 bea%ngkr ? ted yég&, © ?%1tat|ve0 6ch
cutting todrsighreeakuidendgr watq:d wathvei Qultter mcaom deldger 1. 1Ccultter ficaddé iamdved t h

relatively | ow penetration. , Becau er of cutting,tools 20 arranged
on revor vi it BsRre Sirogeh hERTREAT o T Bt it oy R Ebnpar eq t o
the known GMhélﬁS Wieahn chit@alkehdyo edlsd @kﬁn@k&@tﬁmvurbﬁhm@unah@kﬁh@dcuttmg

ef ficiency, and noreover nore unifornmy. The Ien&ﬁh 26 (the active |length)

of cuttingtedolk lm(hlﬂ/mﬁwﬁﬂb? porndi 8 epmteélyd sthetegehcy pindtﬂa@sat leastawiph &ber r ed

Gt gt oot e i S BRGpar e TR B Walbl Gl Tl b BRUMEE MO R0 par

1la and 1l bnd fereedilk fbﬂaekh@ferdaiyawn@m5decﬁ1@21|9qs1h&eb§r Bﬁ)kbﬂﬂix@thrg%ddat e distance

in rotation direction R between two successive cutting tools 20 is
pr ef er abl y cH1GieBeyndig broken ground portions are suctioned up by suction conduit 4.



often tines the penetration depth of cutting tools 20, and nore preferably
a maxi numof five tines the penetration depth. Cutter head 10 is preferably
al so prowvdediwissizsj et pi pes (not shown) for injecting watrapeoaers7hi gh
pressure. The jet pipes are advantagemusly arranged in a cutting tool 20 as
centrally rynning bore. Cutter head 10 according to the invention is
particul ar'Y™ ¥ table for use in a method for dredgi ng ground under water
with a cutter suction dredger 1. Cutter head 10 is noved for this purpose
through the ground 9 in a | ateral sweeping novenent by neans of w nch 5,
wherei n cutlt er Kedtdr 1@udi($0)los dredgingignoundrunter Watar, dris awiter heach¢li0dheiagi s 12,

Cutting toaql in this trik ou 9 repeat edl y,, wWherei n they
ponet 1ot o it b ot e PighbaiR 8E R PRl BRGSO
under the weiwgbithrofigh ddgdesund (Antheulithah ahga@l $Ocapidh becrh@nsihieh tawge

exerted by wnch 5. Gound 9 is hereby broken with good‘efficiency. The
br oken gr odised PO compEscs pgogtien-synegtrisgl isyolying hogy (Ebrvirk isqotahlds 1.

Cutter hea - for .. I r mggr . S: g h (10)

bei ng suitggﬁég%%g&%lgggﬂggﬁgbgg%%ﬁgofad er %B%F%gméﬁﬁ erﬁéﬁ%?%b# dr edger
(1) and f ormpectipharg sorfeedwitheauagibet dfecugimpundls () fohpsrewntiny info the lgaduarial
sweepi ng nmgyenent, which cutter he (10) conprises a. rotatjon-symetrica
revol vi ggdtg%)ﬂy’ sy thm?fglﬂs%ﬁ %leél &%@gaﬁeé{uﬁﬁrimﬁlg?ié)ww&ﬁ%w; xis (12) by
means r - : ri pheral surface

W th aqnunﬁtﬁﬁggﬁgﬁﬁygggeto&%sd%%%€ﬁ§%% gen P?Q%H%%E?gﬁb the ground (9),
wherein the rotation axis (12) of the cutter head (10) runs substantially

di cul,arl f t | i tudi nal. dj ti 00) of the ladder .(2). 2.
Qut L o1 head- as’ GRACHEH BHAFMMAS Bh by TEPE A R RtV HUEBUSI  ng body
'Sl ane- Symetsy hdlriainPFOVIAEdnaR caki HofASTd KN iANtheSLARE WAL T he

cutting tools. 3. Cutter head as clainmed in claiml or 2, characterized in
that the cutting tools run substantially tangentially to the jacket surface

of the gutter head, d., Quti.en.hiead.as) 6 alaed |0 amy ol h0s.fior saning

clainms, “characterized I n tha I'ng tool's are recerv
arranged alsahgaritiaily peiptrberab tisjadiac surtice bhtheroauel adg body.

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

20  revolving body.

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

cutting tools are rotation-symmetrical.

25 6. 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.

7. Cutter head as claimed in claim 6, characterized in that the length of the cutting

30  tools protruding outside the holder (the active length) lies between 50 and 150 mm.

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

cutting tools are distributed regularly in the rotation direction over the revolving body.



5. Cutter head as clainmed in any of the foregoing clains, characterized in
that the cutting tools are rotation-symetrical. 6. Cutter head as cl ai ned

i n any ofwbheidssegoi ng cl ai ns, characterized in that tperirpo@bhenlsthe
cutting tools protrudi ng outside the ol der (the active length) lies

bet ween 20 .and 7. tter head,as clai.ned in claim®6, characterized
"n that thd T engeticbpeans cBlbS Tt B0h ST EFM RYMYRSIETEAB NG (¢ he
active | engh PtatdnCfirdeBENBEN cOPvANELicd@RivETRUtt g 6318 & mBERARINAST th &hd¥thd N any
of the foregoing clains, characterized in that the cutting tools are

di st ri but edenerptiondeythiof therattingt taols arto dha grotidbn over the revol vi ng body. 9.
Cutter head as clained in claim8, characterized in that the internedi ate
distance in rotation direction between two successive cutting tools is a
maxi munpof tien t ideer héwd apenehtd@in @nndephbraoferitdinabittthd fitdroelatd diftondehe
ground. 10. Cutter head as claimed in claim9, characterized in that the

i nt er nedi atieIARENHEEEPHbetyear MyhsusresebeicoiinBdedeirt Magmygtelely ¥eut ti ng
tools is a i - of v i e i depth of the cutting tools
into the grtomélw%oql @%ﬂ%tﬁ%@ﬁné@%&ﬁﬂfbﬁ%ﬁ%&dﬁﬁghy of the foregoing clains,
characterized in that the cutter head conprises jet pipes for injecting

wat er under, high pressure. 12. Method for dredging ground under water wth
a cutter sddti o%“éltF’é @S@hﬁ}m%maﬁg@gtbﬁ CERIE AL, Hhasastqrizey midatihgi med i n
any of jhhe Ghaifmd Lorhpr s Tort iR o hvafer BRAL hhQredsiireat t ached to the

| adder ?2) Cof t he c%t?e%esi\%}%ﬁlfégnodlrgglgt% (1e§ and r%&)ggéstrher ough the ground
therewith in a |l ateral sweeping novenent by neans of a winch (5 , wherein

the cutter head.,rotates and.the cujti tool s, (20) make cqntact with the
o ound: () Dand Mightd F% B Gira Salid it iyt n R RaS ARRE Wl e o
the | adder ¢fdippandith AQuastitcad (NBad claffdd Aantylofend @fgisl el f Wieeei @ XRI du@er by
the wi nch, whereby the ground é ) is broken and wherein the broken ground

portions artheadUd 1sitechadgo e laddand) ofrthe ewithnisection)dredesr (IMenthowved cl ai med
: 2 ¢ gl ?Irl] é%l’ggﬁ%}? h%cgtroelfnidztﬁedre\i)vﬂh tnp g iaterats%vreelﬂl?lg %rlovhein%plt 15)3; FREHS alv%nlclm(ﬁczt ed
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

20 (@)

13.  Method as claimed in claim 12, characterized in that water under high pressure

is injected into the ground.



