1 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
water, this 5 cutter head being suitable for attachnment to the | adder of a

cutter suciion dred and faor bein ved ovear e ound therewith in a
“ht orm  sabuiien chedd tacnBredsihe "Grdithd At aféfad d5r HiRdding WRE, Wls {or)
Is for instaephkad@wm from NL- A- 10 9200368. Described in NL-A-9200368 is a

cutter head in the formof a rotation-symetrical revol ving body which is
rotatabl e about a rotation axis by means of drive nmeans and which is
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takes a conical formand conprises a nunber of spiral-shaped ribs running
bet ween t wiredaer @ng fos eing Maevedmaversiher louadaibetewithin arlatasabsvaeeing t h
cutting toﬁ emdpg. rotation axis of the known cutter head runs
substantially parallel to the longitudinal direction of the | adder to which
it is attached. A simlar cutter dredger is disclosed in JP 61112065. 20

The cutter _head is, applied, in conbipation with_a cutter suction dredger
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anchoring creates a means for absorbing and transmtting to the ground the
gener al | y symsiaiiicallseeolvipg bastycwiioh i$ cotetable abaut a motatian iaxis by ewginsgpf The

ladder hereg_f tially rigjd tion b the cytter head
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fixed to the | adder. ring dredging the cutter head with | adder and

sucti on cofdetion ¢andudtfar dischaging the lposened gieund. Tae knovan repahdng biogdy
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wi th great yf o[ £8itihdI difection of the ladder to which it is attached. A similar cutter
dredger is disclosed in JP 61112065.
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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, |adder and suction conduit.
The ground is eventually broken into Ia?ge fragnments by the repetitive
hanmer bl ows of the successive cutting tools. These fragnents are suctioned
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I nvention 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
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along its peripheral surface with a nunber of cutting tools for penetrating

into the gpeuwdt of imeandawtiheiowen. ng such that the rotation axis of the
cutter gﬁead runs 30 substantially perpendicular to the |ongitudinal
di rect}on of the ladder. Surprisingly, an inproved efficiency is obtained
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to dredge harder types of ground in a more efficient manner.
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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 clockw se rotation direction (as seen fromthe |adder) the cutting tools
will, as the ladder and cutter head sweép to starboard, penetrate into the
ground with their cutting side above the rotation axis (in the manner of an

axe). This i | so referred tp as overcutting. t | adder. and cutter
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axi s of theheWhicEttePRESdruns substantially tangentially to the direction of
t he sweepi ng novenent a better cutting of the cutter head into the ground
i's noreover obtained, thereby further inproving the dredging efficiency.
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advant dgeolriation aKigris aivaysRerpaadicylar & thediledionR
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.
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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



t he revol ving body of the cutter head is symetrical relative to a central
plane and is provided on at |east both #nd sides with cutting tools. A
further symmetry is hereby achieved during dredging, wherein there is

substanti al | longer, any dif.ference between, dredqi w th ort. sweep
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di fferent gwundiyridsehani smis applied according to the 15 invention, the
cutting tools are preferably al so enbodi ed other than existing cutting
tools. It is advantageous to provide the cutter head according to the
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present application as bits) which are still nore preferably received in
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t he breaki #%¢ M %gneral ly be relatively small conpared to the fragnments
produced with the known cutter head, 30 whereby they can be easily
suctioned up by the suction conduit. This further increases the dredging
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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 enbodi ment the cutting tools have a | ength protruding
out side the holder (the active length) Pying between 10 and 500 nm The
active length of the cutting tools nore preferably |ies between 20 and 250
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| adder, and ot her conmponents. The hauling force devel oped can al so be of
i nportance. In addition, the properties of 6 the ground for dredging are
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a liquid, referabl wat er, under high pressure. g pressure is
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preferabl yfo%cgé)%eggfbpem 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.
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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 inbprinciple be disposed according to
the invention in front of, behind or at the position of the cutting tools.
It is also?ﬁgssibl to provide the cutti tool s, thensel yes with jet pipes.

n
These are r9"eHB8 iR @@Pgl%t%ﬁcé”@r@%&eﬁpf alnstRnce. thee GORPIESPEY can
al ready asgj I }i5,C i e u r Vi h i

condui t, aﬁﬂa ogrth}i%%l%f%rt e@tﬁggﬁgi%%nagﬂng'gﬁgﬁ grﬂ({elnufo%}n?i ﬁ‘éﬁ ﬁzus@{%round
parts. |t imspravemepbiséfficientyis obtinast bpiapadtear heasswisereimthecimtermegliatef t er
ground layers from ground that .has, not yet been broken, t hat . a .better
def i ned gr@ﬁﬁ’d‘cgur"? a@géh@ c‘ﬁ%e&ﬁea Pﬁg%e‘%mw tHECERR'YS n‘b“iﬁ%l ols,{s @
penetrag e Reiiflim defenPliA8S tAé 'pandadtibh deply bf the clRly BRKeind thadyant age
that 30 |iquid under hle?h Er essure can Fe_net_r ate into already partially
formed cr adhé stithmapreapreferaplyf @ maximwes) of five timesattienpensdtration dertbraf.thghi s

wi || possi?ltﬁnﬁhﬁ%reduce wear of the cutting tools. 7 For effective
operation Y " cutter head nust be pressed with great force agai nst
the ground by the ladder. If the force is too small, the cutting tools wll
then obtain insufficient grip on the ground, whereby the cutter head wl|
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providing the cutter head~accordin e I nventi ol ving body
connect ed hgrebyaosersd.a spring connection to the | adder. By di sposing the
cutter_head in spring-nmounted manner relative to the | adder and/or cutter
sucti onm dredger a possible vertical and/or horizontal displacenment of the

cutter suchhsthef prelafedcambedintBht OMhé ©@Br PraleRokdind To tREMARSRbRdsbY t he
spri ng- nmounted connection. This nakes it possible to continue working even
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head, 2nd lmokenagrotind tpaels viepgbatedtiberaonduit, 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 limted thereto. The figures are not necessarily drawn to scale. In
the figures: Figure 1 is a schematic $ide view of a part of a cutter
suction dredger with a 5 | adder attached thereto and provided with a cutter
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head 10 accor e I nventi on. ter can owere naer
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in a 20 reciprocating, sweepi.n vement fromjhe port side to the_ .
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spud post jn hored position. 25 Referying to figure, 2, cutter head 10
zooor ding 15 BAGST e ARPRRnochs: Fied Deadh b pit ST Fianer aBtYe 19 body
11 which cge RRideelandMBroclttdrashcidnadRidger id 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 nmeans of drive neans (not shown). In the shown
enbodi nent revol ving body 11 is set int® rotation in the indicated counter-
30 clockwi se direction R Along the peripheral surface the revol ving body

penet rat o Pein it BGeR SRS SRR sht Tt RoBail e, Il P88 T afiS v s
12 of cuttfgureead 10 runs substantially perpendicularly of the |ongitudinal

direction 200 of |ladder 2. In the shown enbodi ment cutter head 10 is
connected pivotally to |ladder 2 via a pressure plate 30 by nmeans of pivot
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the context. of this applicatjo | ane- s rical is u rstood. to nmean
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runni ngy perpendicularly of the rotation axis 12. The revol ving bodies (11a,

11b) disposed on both end sides each conprise a jacket surface provided
wi th hol defFiguret 1i ahows ch cuittet istigtionsiredger dren vdueh \aefiddes is thoyntedol s 20

can in principle make, a an ] t he, j.acket f .. 1O I h
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OnM ng to the plane symetry of the present preferred variant the cutter

head 10 wi 100,balek witieh dheyrarei disehrrgsdmbadelanes is hegigse sver dhefgroHad

di rectf'son 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 | adder 2. Sweeping fromport to starboard, or vice versa,
gives essentially the sane result, this”enhancing the average efficiency
per sweep stroke. Referring to figure 4, a rotation- synnetrical cutting
tool 20 is_shown. cuttln t.ool .20 is thou
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20 f sweep oOf 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 W& er with a cutter suction dredger
1. Cutter head 10 is noved for this purpose through the ground 9 in a

| at eral sweeping 25 novenment by neans of winch 5, wherein cutter head 10 is
al so set into rotation around rotation axis 12. Cutting tools 21 in this
way strikergs eufter edEBe@BHgto thBeh@rtion@blieenat inirevad cLiemgtpriMdiglet i p 28
of the bit-like part 23 into the ground under the weight of |adder 2 and
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cutter suction dredger (1), which | adder is adapted to be haul ed
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tool s (20)lafgs WheRetqmPMeg fonthe ?mfyvrg ctiRt hea, braaking £ ik Plase, WEhsuch
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the cutter head. K 2. ter he as, ¢clained in claiml, characteriz I n
hat  the. rRiSRTshyaHaRb st asTy 2 A ZrReT. i Ddterpelerall Bevien Bl
both end sjglesa 59 hih. Id\&ting 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 clajinmed in any of the foregoing clains,
characterized in that the cutting tool sllare received in hol ders arranged
al ong the peripheral 20 surface of the revolving body. 4. Cutter head as
clainmed in cglgl/{pgf the foregoing clains, characterized in that the cutting
tools are r on-symetrical. 255.Cutter head as clained in any of the

foregoi ng ¢l ai nEuttePAeadt(20) Zerddretgingagrouhe@ drkiRgtwatef, thiRecettdrt hedl (T®! S
protrudi ng outside the holder (the active | engt h) lies between 20 and 250

nm 6. Cut t beingeattrcheddpahadadder () f @ cltteruichen siredaer (1o, whigh ledden isngt h
of the 30c | 0Ql.s r gl tesi de fhe kol de Y ngt h)
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f oregoifng wirmohes, whiesslacther catést head Baovbe tioroughrthetgroliad 40k irda aterdiut ed
regularly in the rotation direction %ver t he revol ving body. 58. Cutter head
as cl ai medSyVaeRingi meyemenhhicR Guiter head (A8} corwrisas & raiatien-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 5 tools is a
maxi mum of ten tinmes the penetration dé&th of the cutting tools into the
gr ound. 9. Cutter head as clainmed in claim@8, characterized in that the

internedi ate 10.dj,stance in  rotation dir i.0n n Y
cut 1ot ot s 1 CalSh A s RRee P Andk ik (OBoRTd BBk thaHresRRmA
cutting tophs thércattingetoalsP s distribdt8d réyulagly ihend ragatishadifsstionovarythef t he
foregoing clainms, characterized in that the cutter head conprises jet pipes

for injectievgvieg BedXinder high pressure. 15 11. Method for dredgi ng ground
under water with a cutter suction dredger (1) equipped with a cutter head
(10) as clainmed in any of the clains 1 - 10, wherein the cutter head (10)

is attachegl to Cheet aehtbas cBimetl it kimul, tobarsatetizezhindthatigerintetinediaie noved
through the ground therewith in a | ateral sweepi ng, novenent b¥ 20 neans of
a wi nch (5Yistanggeieirptatine diregtian W@%@%t%‘@e&&ﬁéﬂ% CHENG RgQQBIig 220)
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force exerted by the winch, whereby the ground (9) is broken and wherein

t he broken_ground portipns are suctjone by a suct] it . 25
12. NethodOss cCdteaeadas cRimed 1 i ABradeir Rl R sAte " n oh
pressufe i GistdMceCHe drotdtidh tdiRc8bRUBBween 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.




