Cutter head for dredging ground, cutter suction dredger provided with such
a cutter head and use of the cutter head for dredging ground The invention
relates to a cutler head for dredging ground under the water surface, this
cutter head being suitable for attachnent to the |adder of a cutter suction
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di st ance atl'hg chiterdeadhis appliedhin sonhirationysitiea settar sactioRelspr aey (e sfrsred to Us- A- 4
319 415 di e t . el hses a
Fevol ving Ao Ruefl’ AShu Bl BuG olhie D EH B SlorPInE SRS 2
fornmed by aybhaseas of fgedled spudipdstd. Qzaihg tb this ancosigthe @edctien éotes dvetmingn

whi ch a nunber of support arnms extend. The support a re provided with
teeth hol dépEng gredgingicange s lweffK apddrapgsiticdiig hfe&reurré\%agheﬁ-te ﬁ%“pllég‘?%r ofile
Wi th whsch fhe u&@ﬁu%ﬁoﬁ @eﬁgﬁ‘gph¥u&foh%ﬁﬁl§t {Richh€ ciHRPRY to ARRtteMEad

2005/ 035884 A describes ar tic mani pulator for renoving a worn tooth
from a dr edgénrloogtmhéch thedrkdgedhgroiiod isreploaed. Mpringsiredgimy the cutbotlivadisset a new
tooth. The.manipul ator is.installed.on a dredger. vesgsel. The disclpsed
cutter headfo Aotanes and with agder g SECHQR FRdPH dORteh 1018 REiien 4 2Rl r yi ng
about 8 tegbhqRafidle until it touches the ground. The cutter head is dragged through the ground

by hauling the ladder alternately from port side to starboard side using winches.

30 Because the cutter head rotates about the axis of the cutter head - the line connecting the
centres of rotation of the base ring and the hub - the end surfaces of the cutting tools
strike the ground with great force under the weight of the cutter head, ladder and suction
conduit. Via passage openings between the support arms the hereby formed fragments

are suctioned up and discharged by the suction conduit. A whole ground surface can be



GB- A-2 032 492 discloses a cutter head conprising a central hub onto which
at |least one spiral-helical web is nounted. The web is provided with an
array of cutter bits spaced al ong the and projecting therefrom such
that in use successive bits on the sane web cut deeper than a previous bit
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type including about 5 support arms carrying about 8 teeth each.

15
GB-A-2 032 492 discloses a cutter head comprising a central hub onto which at least
one spiral-helical web is mounted. The web is provided with an array of cutter bits
spaced along the web and projecting therefrom such that in use successive bits on the
same web cut deeper than a previous bit

20

NL-A-8 104 969 discloses a conventional cutter head for a cutter suction dredger, the
cutter head comprising the usual amount of 5 support arms with about 8 teeth attached

to it.

25  US-A-4 470 210 discloses an adapter for a cutter head. The adapter is rotatable around a
longitudinal and a transverse axis, such that the optimum cutting angle of the cutting

teeth can be adjusted.

US-A-4 986 011 discloses a cutting tooth for a cutter dredger that may be attached to a
30  support arm of a cutter head by clamping part of it in an adapter, making use of an

intermittent flexible element.

The known cutter head has the drawback that relatively hard ground, such as for

instance rock, defined in the context of the present application as ground with an



According to the invention there is provided for s purpose a cutter head
whi ch conprises a revolving body which is rotatable around a central axis
and which is forned by a base ring arid X hub pl aced at a distance
therefrom between which extend a nunber of support arns provided with
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the great forces to which they are subjected during the dredging. The
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area. The avemdgeitlparssiaasedffitieacycmttiveto therkinawe cuttertimad. kept i nited,
wher eby breaking of the cutting tools is prevented, 4 Because the cutting
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outer end, AREr&XR tholveh@SH hete i%iédi/idelﬂefoﬂﬂl%ﬁ?we_tafbuh@f ISealafHich t he
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their longitudinal axis. It has been found that, by providing inter alia the support arms of

20  the cutter head with cutting tools that are axisymmetrical at the soil contact side thereof,
relatively hard ground in particular, such as for instance rock, can be dredged with an
increased efficiency relative to the known cutter head. The axisymmetry of the cutting
tools has been found to have a favourable effect on the breaking of the ground, and
particularly relatively hard ground.

25
The known cutting tools are relatively wide at their free outer end to be able to
withstand the great forces to which they are subjected during the dredging. The weight
of the underwater components of the cutter suction dredger is after all distributed over
the contact surface area between the cutting tools and the ground. By giving the known

30 cutting tool a relatively wide free outer end this contact surface area is relatively large,
whereby the force transmitted to the ground is distributed over a relatively large surface
area. The average pressure on the contact surface is thus kept limited, whereby breaking

of the cutting tools is prevented.



br eakage when coming in contact with an irregular rock surface. DE 10 2005
051450 Al discloses an axisrmetrieal cutting tool that can be rotated
freely around its axis of rotation synne?ry in a ease, whereas US-A-4 575
156 relates to 15a sinilar axi symetrical cutting tool for use in coal
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freely around its axis of rotation symmetry in a case, whereas US-A-4 575 156 relates to

15  asimilar axisymmetrical cutting tool for use in coal mining. Both documents do not

suggest using such tools in underwater dredging.

A preferred embodiment of the cutter head has the feature that the cutting tools are
rotation-symmetrical, and are more preferably of conical form. Such a geometry allows

20  higher average pressures to be transmitted to the ground than is possible with the known
cutting tool. A further advantage of the cutting tool according to the invention, and
particularly the conical preferred variant, is that, owing to its shape, it takes up less
space than the known cutting tool. It hereby becomes possible to provide the cutter head
with a large number of cutting tools, and this has been found advantageous for the

25  dredging efficiency of the cutter head. For the same reason the passage openings which
are present between the support arms of the cutter head and along which the dredged
ground is discharged can likewise be smaller than is the case in the known cutter head.
This is because the cutting tools according to the invention obstruct the passage less.
The number of support arms can hereby also increase.

30
According to another preferred embodiment of the invention, the cutting tools comprise
a substantially cylindrical shank part with a reduced diameter with respect to a conical
top part. The cutting tool according to this embodiment is arranged with its cylindrical

shank part in coupling means, provided on the arms of the cutter head. The coupling



shank part is inserted for ready rotation. In this enbodi nent, the conical
part will protrude outside the block soc{et over an active length, which is
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The conical part of the cutting tool is preferably provided with a hardened tip at the
20  outer end which comes into contact with the soil. The tip may for instance be made of

carbide.

In another preferred embodiment the cutter head according to the invention is
characterized in that the top part of the conical cutting tools has a radius of curvature of

25  amaximum of 500 mm, more preferably of a maximum of 350 mm, still more
preferably of a maximum of 100 mm, and most preferably of a maximum of 50 mm.
Yet another preferred variant comprises conical cutting tools, the top part of which has a
radius of curvature lying between 1 and 100 mm, and more preferably between 5 and 80
mm. In yet another preferred variant the cutting tools comprise a holder in which a

30 conical hard metal insert is received.

A preferred embodiment of the cutter head according to the invention has the feature
that the cutter head comprises at least 5 support arms, more preferably at least 10

support arms, and most preferably at least 15 support arms. It is even possible for the



cutter head to conprise a revolving surface provided with passage openings
bet ween the base ring and the hub. The part of the revolving surface |lying
bet ween the openings then forns the 'supq)ort arnms' of the cutter head.
Anot her option is to provide the cutter head with axially running support
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has 30b2en P& ur prisingly, that the connection of the cutting tools to
the part of the support armfacing away fromtfic antral axis is
suffici entIJyhpstrong to transmt to the support armthe forces resulting

t

from the cliheicnienhsed sceprdipg tmieanyantion cpiarthd graved ing fadameptelbnditisreh as
rock. More GHLL! A% HRURwERibhdall! WHERY i RndAERH: RlaPstiik QdbfpeSUPPOr t

fragments out of the ground with great force, the cutter head according to the invention

20  will break off much smaller pieces of ground. Owing to the greater number of cutting
tools in the direction of rotation of the cutter head the ground is moreover cut in more
rapid succession. This operation is found to result in a higher efficiency, particularly in

harder grounds.

25 It has further been found advantageous for the support arms to comprise a first series of
cutting tools on a leading part as seen in the direction of rotation of the cutter head, and
at least one support arm comprises a second series of cutting tools on a part facing away
from the central axis. Although it is unusual to provide a part of a support arm facing
away from the central axis with cutting tools, an improved efficiency is obtained. It has

30  been found, surprisingly, that the connection of the cutting tools to the part of the
support arm facing away from the central axis is sufficiently strong to transmit to the
support arm the forces resulting from the cutting tools striking against particularly hard

ground such as rock. More cutting tools can in this way be placed on a single support



7 drill than according to the prior art. This provides
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slide. The hpidsadvaigbes fedhajaopesdiomadtht hattedieadt age that the coupling
means and/or the cutting tools can be displaced easily. The internediate
di stance between the cutting tools can thus be adjusted in sinple manner

dependi ng gf, tcﬁﬁigg rtér?cgf Edd ﬁéfonﬂ@ﬁ iglt%g&eli’% #v-itﬁ %é‘srupgir;&? ﬁﬂﬁ{ GN6E Sutr@heldre Wound.

The invention a ates to t a cut ead according to the
present i nvemntliepmettard ieui tonngetithérn dgeatynd thasipport agmefodingdahte ynweldagnf i ned

Conpressive Strength f between 50-200 MPa, preferably between 60-150
MPa angg moSHUGE é‘?‘g? S\‘Bf’&gg% §‘§I§@n§ n ¢ ﬂ’é’P%\?Hﬁg age aE)tF‘r‘%érf’é‘gﬂ%‘gl t he
cutter heaq}rohﬁgt@él,eﬂﬁfsereélﬁtiﬂ?ﬂlea §tfbn%h:%nnection. The cutting tools can particularly be

connected to the support arms via coupling means. Cutting tools can hereby be replaced

easily, which may be necessary as a result of wear or damage. It is advantageous here to
connect the coupling means themselves integrally with the support arms, such as by

25 making use of a welded connection.

In a preferred embodiment of the cutter head according to the invention the support
arms of the cutter head are provided with guides on which the coupling means and/or
the cutting tools are displaceably mounted. A suitable guide comprises for instance a
30  guide rail over which the coupling means and/or the cutting tools can slide. The present
preferred variant has the advantage that the coupling means and/or the cutting tools can
be displaced easily. The intermediate distance between the cutting tools can thus be
adjusted in simple manner depending on the properties, and in particular the hardness,

of the ground.



advant ages al ready stated above of the cutter head according to the present
i nvention. The invention also relates to a cutter suction dredger provided
with a cutter head according to the presgent invention. Wth a cutter
suction dredger provided with a cutter 10head according to the present
invention ground, and in particular relatively hard ground, i.e. a ground
with a UCS of nore than 50 MPa, can be dredged with an inproved efficiency.

The i nvent imgR iMddntio® Wsh clhtes t0MRE usd §iCd Elatef Headl dcordaipab eREsredct ifienfic | owi ng
figures and description of preferred enbodi ments, w thout the invention
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ei t her bBead/P£ oF dien@viagdefiieiesiof ¢ie; cuktcghiad réfetehic@isifideaodid ve vi ew of a
cutter head according to the invention; 20Figure 3 is a side view of a
detai| of advantagesglreasy)staiedehaye e theruitpehsad\aserriing to hequessnijinyentions; de
view of a detail of a cutting tool according to another enbodi ment of the
invention; and Figure 5 is a side view of a detail of a cutting tool

accordi ng tIhestventiomanlst edatee rdmdlitter sictioh dirdtzer proeided ovith 2&itfer beede 1 shows a
cutter suction dredger 1 on which g |l adder a is nounted pivotally around a

hori zont al 2§¢pfinE0 heguerept mvention, Withgeptigr spetiondiedeenproyidsd WAthGeWir can

sucti ofgup hkifad BRESNRANS Rfé‘d&f{ iRAtiSn bRuRd] £V6h paRRYRr YaktRIel Pl 3FRind 00,
after which they are discharged. Laddér 2 1s hauled over the wound surface

9 for dredgiengygoundmathki UGS by mreatisn SO MPajicas be Srediged iithsnampervgéd on t he
deck of cut %ﬁer suction dredger 1 and is provided with a nunber of sw ng
wi nches (n&t"%SfWn) and | adder winch 8. Ladder 2 is provided on the outer
end thereof with a cutter head 10 according to the invention. Cutter head
10 can be | owered under water by neans of the | adder winch cables 3 and

moved duri Adieirentioewilhnowie futihdr gtusidntgdwidh referiepectiodhs fadlowingelbpiragand

15  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;
Figure 2 is a perspective view of a cutter head according to the invention;

20  Figure 3 is a side view of a detail of a cutting tool according to the invention;
Figure 4 is a side view of a detail of a cutting tool according to another embodiment of
the invention; and
Figure 5 is a side view of a detail of a cutting tool according to still another embodiment
of the invention.

25
Figure 1 shows a cutter suction dredger 1 on which a ladder 2 is mounted 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 surface 9 for dredging or

30  breaking by means of a winch 5 which is arranged on the deck of cutter suction dredger
1 and is provided with a number of swing winches (not shown) and ladder winch 8.
Ladder 2 is provided on the outer end thereof with a cutter head 10 according to the
invention. Cutter head 10 can be lowered under water by means of the ladder winch

cables 8 and moved during use over ground surface 9 in a reciprocating, sweeping



9 novenent fromthe part side to the starboard side of cutter suction
dredger | and back. In order to be able to absorb the forces generated here
on the ground surface, cutter suction dr%dger 1 is anchored in the nound by
means of a spud post 101. Figure 1 shows the |efi-hand (starboard) spud

post in unanchore sition he r an ort .s
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di rection as seen up OI’

bet weensa t(pslesrdlepg)ua:’poaridaac}tm&igélslﬂl@ﬁat ed at a distance from base ring
13, these support arns 15 being connected to base ring 13 and hub 14.

Support arns 15 are here arcuate, wherein the convex sides are directed in

the rotati i . . are
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are hengin 11%5@@6%&&@%% afnﬁdafﬁa&utrwomwbeaﬂylsoéet 48 %&atmqatélowms%assage

openi ngs 16 are | ocated between support arms 2015, Coupling neans 17
manuf act ur elirestidrsR an séeal frgm ﬁha)bn@ee%ﬂlpmnarmslld@dtmd salralbdmt\mgenaj@&se 15a of

support :urns 5 rel.a ot at i |rect| of cutter 10 for
he pur posd o g Elopfipd i adhlte Bim Batcte, £ dBieg SURPoEBE0 arms 15
Coupl i ng n%ﬂ%bcl)ﬁnédt&ﬁw baSe ARE U akd Hie 4. mbﬁélaafmsais YreheR ar&iE wikfen Wel ded
to the edge 1 of support arns 15 facin romthe central axis of

cutter headhdeomvgk Sldh%arp@llfsgt@é ipthegoiappn atje(élogé?e cB?de Qég il 3shubfl4candt i ng t ool s
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are directeg@ad no ﬁt@d&rfg @ alsdi giﬁﬁtdlﬂét Head 10 a great weight, whereby during dredging
the cutter head 10 is urged in the direction of the ground for dredging under the
influence of the gravitational force. Support arms 15 are herein placed regularly round
the periphery of cutter head 10. Passage openings 16 are located between support arms
20 15. Coupling means 17 manufactured substantially from steel are welded to a leading
edge 15a of support arms 15 relative to the rotation direction of cutter head 10 for the
purpose of coupling a first series of cutting tools to support arms 15. Coupling means 17
likewise manufactured substantially from steel are welded to the edge 15b of support
arms 15 facing away from the central axis of cutter head 10 for the purpose of coupling
25  asecond series of cutting tools 20 to support arms 15. Coupling means 17 are oriented

such that the front side or striking side of cutting tools 20 of the first and second series

are directed in rotation direction R.

Referring to figure 3, an embodiment of a cutting tool 20 is shown. The shown cutting
30  tool 20 with overall length 27 comprises a substantially cylindrical part 22 with
diameter 25, and a conical second part 23. Cutting tool 20 can be arranged with
cylindrical part 22 in an above described coupling means 17 of cutter head 1, for
instance by means of a snap connection 220. A permanent connection is also possible,

or other form of releasable connection. In the situation where cutting tool 20 is arranged



Ref erring3 an enbodi nent of a cutting tool 20 is shown. The shown cutting
30tool 20 with overall length 27 conprises a substantially cylindrical part
22 with diameter 25, and a conical seconfl part 23. Cutting tool 20 can be
arranged with cylindrical part 22 in an above descri bed coupling neans 17
of cutter head 1, for i?Zrt ance b%}g?arﬁ ot[rbl? Sntaf?i onnect.ion 220. A
permanent dBARGLIRE AN 17 05 BHR YL BIOUYER BPSHE M GHPres B5&%H e
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cutting toahmudbOioltarecen 10eangdtllo026mpnat prefbirmed cotbodintkat Hel aeingltdols 2D hgve
between 10 and 500 nm nore preferably 10 between 20 d 250 mMm and. nost
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cylindrical shank part .22 of a cutting tool 20 is inserted for ready
15rotation., I n the enbodinent. of fjgure .t he coni cal t.23 with the
carbi de. 1 FsBoNPaR FENES duer e PHEEIPIA0 ' BEEEny sapr Bl b RyEorangy n
that is relghi Y?Wo@é]@é&?iifiglﬁ@%aﬁ #QRe WrintbftaBodkodoRket!vaRDA Ber@fal b&te cutting

tool 20. The bl ock socke supports the cutting tool 20 agai nst bendi ng

def or mat i odg0amwhich|tbeweylindricaleshetdlepart 22 gea ewtipg ok 2¢ & insreddor igadshe axi al

direction 171 .0of .the cutting.t 20, .The cuttl tool. 20 is insgrted 70
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state, the cutting tool 20 is free to rotate around the axis_ 171 in the
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forces in the axial direction 171 of the cutting tool 20. The cutting tool 20 is inserted

20  into the central bore 170 from the left until the snap connection 220 engages a
corresponding annular groove 221 in the socket. In the engaged state, the cutting tool 20
is free to rotate around the axis 171 in the central bore 170, due to the fact that the
cutting tool 20 is rotation-symmetric. This rotation may be hindered somewhat by
frictional forces between the outer surface of the shank part 22 and the inner surface of

25  the central bore 170, or between the contact surfaces of socket and conical part 23, but

is essential a free rotation.

Another embodiment shown in figure 5, uses a separate holding ring 172 with a slot 173
such that it may be made smaller by compressing it. Once engaged with a corresponding
30  annular groove 221 (as in the embodiment shown in figure 4) it expands and leaves the
outer surface of the shank part 22 free to rotate. Locking of the cutting tool 20 in the
axial direction 171 is accomplished by engagement of the rear part 222 of cutting tool

20 against the annular ring 172.



25t he central bore 170, or between the contact surfaces of socket and
conical part 23, but is essential a free rotation. Another enbodi nent shown
in figure 5, uses a separate hol ding riﬂé 172 with a slot 173 such that it
may be nade smaller by conpressing it. Once engaged with a correspondi ng 30
annul ar gropve, 221 (as in the. enbodi.ment sho in. figure 4).it expands and
eaves t he Aottt Tt fSobdtag PR TRRANRT B arteoiny, Busn i Jrade eERARG " of
the cutti ngatPgbourd ié Selt SR ardi a6 6h bRendollschicaiefeonpl i shed by _
engagenent of the rear part 222 of cutting tool 20 against the annular ring
172. A cutter head according to the invention is particularly suitable for
breaking relatively hard ground, is self-sharpening and has an extended
service life. 12 Clainms 1. Cutter head (10) for dredgi ng wound under the
wat er surface, conprising a revolving body (11) which is rotatable around a
central axis and which is fornmed by a 5base ring (13) and a hub (14) placed
at a distance therefrom between which extend a nunber of support arns (15)
provided with cutting tools (20), between which support arns (15) passage
openings (16) are present for discharge of the dredged ground, wherein the
cutter head conprises at |east 50 cutting tools, which cutting tools (20)
are axi symmetrical at least at their free outer end. 10



2. Cutter lead (10) as clainmed in claim1, characterized in that the
cutting tools (20) are arranged on the support arnms (15) such that they can
be rotated freely around their axis of A3t ati on symmetry. 3. Cutter head
10) as clainmed in claim1 or 2, characterized in that the cutting tools
(20) are cgﬂipal. 4. Cutter head (10) as clainmed in any of the
foregoi ng cI'&™%, characterized in tha the top part of the conical cutting
tools (20) has at the free outer end a radius of 20 curvature of a maxi mum

of 50 mm 5. Cyifef hbegdoy SPhrsing! & rldBr @By Rer shiftfed 05RHNiRGa C! ai s,
G

characterized in that the cutter conprises at least 10 support
arns (15). rawbviggbody (1H¢adhichli® yotateblelaadumEdh dentralmaxisodndtvilecli orfegoedilgy | ai s,
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support arnms (15) such that during 30rotation of thé cutter head through
t he gr ound atrhe(l 53 passkge enebiigahtd)are prepent fartdschatggof theodredged ggowndnd sur f ace.

13 thereof as seen in the direction,of tation of the cutter .h 10),
and that  RERE A8 e g Pe Rt 1 e C B ol b S PR b <
(20) on a prisyminkhival hideashet eR Yreb bafdr e central axis. 59. Cutter head (10)
as cl ail(r)red in claim8, characterized in that on the sane support

2. Cutter head (10) as claimed in claim 1, characterized in that the cutting tools
(20) are arranged on the support arms (15) such that they can be rotated freely around

their axis of rotation symmetry.

15 3. Cutter head (10) as claimed in claim 1 or 2, characterized in that the cutting

tools (20) are conical.

4. Cutter head (10) as claimed in any of the foregoing claims, characterized in that
the top part of the conical cutting tools (20) has at the free outer end a radius of

20  curvature of a maximum of 50 mm.

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

the cutter head (10) comprises at least 10 support arms (15).

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

a support arm (15) comprises at least 20 cutting tools (20).

7. Cutter head (10) as claimed in any of the foregoing claims, characterized in that
the cutting tools (20) are oriented relative to the support arms (15) such that during

30 rotation of the cutter head through the ground they strike substantially perpendicularly
of the ground surface.

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

a support arm (15) comprises a first series of cutting tools (20) on a leading part (15a)



arm (15) the cutting tools (20) of the first series are di sposed offset
relative to the cutting tools (20) of tqg second series. 10. Cutter head
(10) as clainmed in any of the foregoing'€lains, characterized in that 10t he
cutting tools (20) are connected to the support arnms (15) via coupling

means (17)., 1 Cutter,head (10 .cl ad Ln.clajml [ a Lzed in
that the sJB%SﬁgflaSasP ?&m(ﬂi%%r qﬁpgr%g??ne&tﬁggﬁﬁ%rh éa‘gpg)bfi a?}g&ﬁ %?vi %S%gﬁ{;%es on
Which the ceuglsy® BSa bekohd sEHbs QF ctiffigg €atlé (209 oh @@haft ((2D)fadhgaway

di spl aceably nounted. 15 12. Use of a cutter head (10) as clained in any
of the for é%mlﬁy“@rlﬁﬂlrﬂlﬁor dredgi ng ground a ground with an Unconfined
Conpressive Strength (UCS) of at |east 50 MPa, preferably at | east 60 MPa
and nost preferably at | east 80 MPa. 2013. Cutter suction dredger (1)

provi ded widt h a @uttet Bead@aylay déinedsn claith 18e chdract@ived o tHahen tHeahi® sippott

arm (15) the cutting tools (20) of the first series are disposed offset relative to the

cutting tools (20) of the second series.

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

10  the cutting tools (20) are connected to the support arms (15) via coupling means (17).

11. Cutter head (10) as claimed in claim 10, characterized in that the support arms
(15) of the cutter head are provided with guides on which the coupling means (17)
and/or the cutting tools (20) are displaceably mounted.

15
12.  Use of a cutter head (10) as claimed in any of the foregoing claims for dredging
ground a ground with an Unconfined Compressive Strength (UCS) of at least 50 MPa,
preferably at least 60 MPa and most preferably at least 80 MPa.

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

the claims 1-11.



