Suction head for a dredging vessel and nethod for dredging using said
suction head The invention relates to a suction head for a dredgi ng vessel.
The i nvenyvpeoizalosn4r el ates 5to a dredgi ng device conpri gcmgpacidiosdgs ng
vessel , adapted for novenent in a novenent direction, a dredge punp
positioned on the dredging vessel and provided with a suction connection, a
suction conduit that connects the suction head with the suction connection
of the dredgsucpiambeadafed a dyedgingledsdbahdvemthddfer dreldiyigngingsaleductod t he
suction hea upport neans for supporting the suction conduit, which
support 10ne eﬁg are adapted to determ ne the depth of the suction head. The
invention further relates to a nethod for dredging ground using said

sucti on hea Such .dr edgi ng devi c ener al | f.or .instance from
EP- A- 0892116! hwaﬁnwmw%9§dg?isw°ﬂ§sa&%bﬁ% ?‘%&%Veﬁ%g@%%@ﬁw %mtaﬁact. on
that is conngatddlemgtdevide cdipristigta RedERNENel 2@4ptadl fdF @BGnRE: essel and is
shaped |ike a closed shaft |ike construction wth sidewalls, an upper wall

and a | ower Meyemenhdiieqon Adradae PeRp Positiqnpdon thedredgins vetiel a8 wFYIdedam si de
rel ative to {{e, FRUEIEMHhedioh SLLIRE corfiuil et RRXeRNAPERHGPRSE WHGihon, a visor
with an opening at the bottom side thereof is, hingedly around a horizontal
axi s, attachegtiancopprstipogf hhdjsder RorPs BRd) prdvisied betweehtheidsedging apsselrang hi s

f ashi on be Iy 2 i c piston.
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| ooseni ng ma ed fromt.he oLt om At the under side (the
bott om si de) e%\EeS?%a mﬁ%lf() S rdre glng(%osutn?qﬁélflg st Satet ﬁeeadhel ght of the

connection with the visor, a nunber of heel vvear pads is provided, that

t oget her for e heel plate. uch a s i s trailed over
or in the bo utchﬁfetdgmﬁéieﬂ?eécf&e%?neﬁﬂﬂ%k ?‘Hénsﬁaélﬁeg F?g)dAzbgﬁgltlpuyﬁ on rests
on the bottquWntsbcttohelehs@Jmp@ﬂs@taeoox@nﬁ)euﬁa@ﬂsﬁbmdnhﬁatﬁse@hhecmrertolap the bottom
and the Ioosened bottommaterial is sucked away through the suction

condui t, '¥ orSUrti coRdwt fc diedsing sl idde shored e o g plivgt ke sertructsy ¢ hi s
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hopper suction head. ecause the box shaped construction rests on the

bot t om t hr oudsivistianhsdg relstise i, the mevernenbfliressnn)rad thethoxishapep eonstsnetiop. of t he
o1 ston such TRac 4R SR R b Rkt E AR P o BB e brof i1 e
of the bott cattaclheideo tioyox blepedamstnadtibn,avtdch hisrsadia thva fdskioote rétated s or
20  and down, for instance through a hydraulic piston. The visor is further provided with a
tooth bar that extends transverse to the direction of movement and is at the bottom side
provided with teeth for loosening material to be dredged from the bottom. At the under
side (the bottom side) of the box shaped construction, at the height of the connection
with the visor, a number of heel wear pads is provided, that together form the heel plate.
25  Inuse, such a suction head is trailed over or in the bottom to be dredged, whereby the
box shaped construction rests on the bottom with the heel plate, and whereby the teeth
turn up the bottom and the loosened bottom material is sucked away through the suction
conduit, for instance to a bin provided on the dredging vessel. For this reason, such a
suction head is also referred to as a trailing suction hopper suction head.
30
Because the box shaped construction rests on the bottom through the heel plate, the
visor can rotate independently of the box shaped construction. When the visor is
controlled by the hydraulic piston such that a constant force ensues, the visor will

follow the profile of the bottom, whereby the rear wall and the side walls of the visor
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bottom depending on the hardness of the bottom Due to the sucking action
of the suwbi2orz/@Edui t an underpressure will devel op i npChaEPsMeios389 head,
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the known suction head. Wth efficiency is understood in the 15context of
the present application the total volume of bottom material that can be

dredged per HRithoRh shdtidR hafids Bﬁ';z stiBible fBf reRAVEY soP6&RN Which & 4 he inventi on,
a suction head is provided for dredgi ng vessel arranged for nmovenent in a
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having a connection for a suction con U|t edgi ng vessel, further
havi ng al® earelatedly mamd afogritof hattdm tagtialextoesmedubst antial |y transverse to
the direction of novenent, and side walls that extend substantially

parallel to the direction of novenent, as well as an upper wall provided at
t he side turﬁmcbresmtymfmﬁm aihxs tpbtidan swdtien abad fbhzedneég’ng wakdl watth witich 25bott om

side is prowoﬁied wi th cut Isfor penetrati.n he .bott o and
wher eby {he fGRe DarcdariTiee by rReh GERd prsi Pl RarPropelt Tha
moves W t h tdracibdytrélifive to the known suction head. With efficiency is understood in the

1S context of the present application the total volume of bottom material that can be

dredged per unit of time and per unit of power.

According to the invention, a suction head is provided for a dredging vessel arranged
for movement in a direction of movement, which suction head comprises a box shaped

20 construction, at its bottom side provided with a suction opening and having a
connection for a suction conduit of the dredging vessel, further having a rear wall and
front wall that extend substantially transverse to the direction of movement, and side
walls that extend substantially parallel to the direction of movement, as well as an upper
wall provided at the side turned away from the bottom, whereby the rear wall at its

25  bottom side is provided with cutting tools for penetrating in the bottom, and whereby
the front wall comprises a fixed wall part and a wall part that moves with the bottom
profile. The invented suction head has proven to be able to dredge bottoms with an
improved efficiency relative to the known dredging head. In particular with relatively
hard bottoms, such as for instance rock bottoms, good results are obtained. By

30  providing the suction head at its front side (upstream) of the suction opening with a wall
part that moves together with the bottom profile, the suction opening at the upstream
side of the cutting tools is substantially at all times closed off so as to minimize or avoid
that surrounding water will be sucked in through this (unproductive) side. The bottom

material/water mixture that is sucked in at the height of the rear side of the suction head



profile. The invented suction head has proven to be able to dredge bottons
with an inproved efficiency relative to the known dredgi ng head. In
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suction head is provided whereby the cutting tools attack the bottom at the
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suction head can come into contact with the bottom, which results in an even larger part
of the weight is deviated to the cutting tools. Since the walls of the box shaped
construction are substantially rigidly connected to each other the rear wall, the side

25  walls and the fixed front wall part form a rigid unity. In order to avoid that parts of the
suction head, other than the cutting tools and the moving front wall part, come in
substantial contact with the bottom, it is important to appropriately select the inclination
of the suction head relative to the bottom. It has turned out that a mean inclination angle
ranging between 5 en 30°, more preferably between 10 en 20° relative to the horizontal

30  yields good results. In this context it is possible to execute the connection of the suction
head with the suction conduit in a rigid fashion. It is also possible to execute the

connection in a flexible fashion, for instance through a rubber coupling.
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In a further embodiment of the suction head according to the invention it is
characterized in that the rear wall of the close off body comprises an upstanding rear

20  wall that partly overlaps with the fixed wall part of the front wall of the box shaped
construction. In this way a simple construction of the moving wall part of the front wall
is provided, whereby said wall part closes off well and moreover only transmits little
force onto the bottom. By rotating the close off body relative to the box shaped
construction the rear wall of the close off body will so to speak move along the fixed

25  wall part of the front wall of the box shaped construction. Both wall parts are formed
such that said gliding past each other is possible. In order to avoid that the close off
body rotates too far away from the fixed wall part of the box shaped construction,
whereby an opening could be formed between the lower rim of said fixed wall part and
the upper rim of the rear wall of the close off body, the close off body is preferably

30  provided with an end stop to avoid such large rotation. When reaching the end stop it is
thus possible that the lower rim of the movable wall part becomes loose from the
bottom which causes the suction head to rest on the bottom with the cutting tools only.
It is likewise possible to limit the rotation of the close off body in the other direction

(towards the box shaped construction) by means of an end stop. When reaching such an



construction. In this way a sinple construction of the noving wall part of
the front wall is provided, whereby said wall part closes off well and
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f _0| | ow t he bekiSBM Rﬁ@écic&%ing\%‘:ﬂféhn\kéﬁﬁ&rpﬁﬂsﬂﬁl@ft& bRvid8 @%%qctf@%e%(difv}fhi n the
direction transverse to the direction of novenent of the suction head. 15
cutting tools in het shape of the known teeth, a preferred embodiment of the suction
head according to the invention is characterized in that the cutting tools at least at their
free end are rotation symmetric. According to the invention the cutting tools
20  substantially carry the whole weight of the suction head and suction conduit, by which
these cutting tools on average carry a higher load than is the case with the known

suction head. The cutting tools according to the present embodiment among others have

the advantage that they can withstand higher loads than the known teeth.

25  The cutting tools can in principle be attached to the rear wall of the box shaped
construction in any conceivable way. It will be apparent that the rear wall needs to have
sufficient thickness to be able to accommodate the cutting tools, and to withstand the
large forces generated. The cutting tools may for instance be received in recesses,
provided in the rear wall for this reason. It is also possible to provide the rear wall with

30  coupling means such as for instance holders in which at least a part of the cutting tools

may be accommodated.

In a preferred embodiment the cutting tools of the suction head according to the

invention are connected to the rear wall such that that they can rotate substantially free
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means prefera conprise a
the total length of the cutting tool. This has the advantage that even larger forces may be

20  withstood. The block holder moreover supports in an effective way the cutting tool
against flexural deformations. In a preferred embodiment the cutting tools have a length
extending out of the holder ranging between 10 and 500 mm, more preferred between

20 and 250 mm, and most preferred between 50 and 150 mm.

25  The conical top part of the cutting tool is preferably provided with a hardened top at the

end that contacts the bottom. The top may for instance be made of carbide.

Partly by applying the rotation symmetric cutting a large pressure is generated locally,
which pressure effectively shatters the bottom, in particular a relatively hard bottom,
30 such as a rock bottom. It has turned out that the rotation symmetric cutting tools form
furrows in the bottom and that in that part of the bottom between the furrows high
stresses are generated to such an extent that this part easily breaks. The chips thus
formed may, eventually together with some surrounding water, sucked up well by the

suction conduit. The sucking up happens through the rear side of the suction head via
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bott om 30sudhstayially FBRREBor Bdiract Thelam sPIRBLP! iR SUeta heathe¥ of at | om

symmetric C%&sfuegmg%l o%ttifngrtémws&goaﬂﬁbgt@mhh? sRALA M ARENIBEmdtidnt hat part of
the bottom between the furrows % stresses are generated to such an
gn

extent that Ciemr@eéal?qveesamrw%i cefhe chips thus formed may, eventual ly
together with some surroundi ng water, sucked up well by the suction

conduit. The sucking up happens thr ough the rear side of the suction head
via WO H012TheC4B3u4RETIERS Gibdy @BlaRiotion tehd agapkndatetthvsieventihe caniet i ng t ool s

towards the guckifn %n?l?rt%gd ﬂ%tE *f.ﬁ plePdlitd e El%ﬂél%éﬁtc?ftﬁe gst/én?e'& &ﬁ%{l‘f{ead il 1S

advant ageous {0 charac accor I'ivention in
that the 5Scutrdungoftanaing t(ﬁc(bﬁr dsﬁthé sucBashead melagger, ayd mbimatrefemble nibsifeantgxt end

di t ht b tial I t to t di t f
moverent ot g T ek Aae e Bhe fhikicy TR Sl ettlar SidfEnga °
subst anti al | tgolsldadd hdveladgb® 4 ld&eCpanprritdh MBHth@NthdesEih bt iagRwRitbe.

surprisin Iy enhanced. 1QThe armunt of cutting tools of the suctl on head
accor di nb t oTHEHE GOK FERREIEa fovees 1 H5EenEn S U SN ER A BRI F4ed W o

preferred enhediiREatu@fonthbg chMﬁiﬂ’g%Qt}ﬁl#&Jeh@Jh shbRan@amHE 1@l cutting
tools of the suctron head is and nore fyerably significantly

| ager than tVieskiiblerd Vléfhet%tnﬁt s ROWérdﬁﬁtﬂmtt@mc%m%thﬁ&wS opthegghisels anpunt
of cutting tQo}&e ﬁégi%u@ahsaa‘fs%rb%gﬁgés 0Ssih1OWEdesi3 (}6@& éu@ﬂon{glfe?& Qi ahdre

cutting tools in the bottom 15 ereby expécted | ower iciency is
surpri singl yheawmmf@‘tleﬂta,n%@m@hsdtoedwmcrpﬂﬁ@ltm)n@nafvaéwuttbmm hehettea@sar di ng

to the THYeliome ANEL e Qesyhah AU dR0%0 Heorf FbA) ARLAN o PialRPYNSE L De

cutting ol s towards |nce es on el's are
better di strhchdtuether mclahss)thbeloadgmg effassich | Peefbablgethe gmotdief twtiad tosladt | on

head | arger and heavi e é stance.a i.ght above te 0 ton) than
was cust omar%? %]iaf’ H%IPPT(I)SCE sleagt (51 more preferabevfeat(‘i’east 185 an m(ys\? pretrera%{y ajf?east
20. The amount of arrays preferably ranges between 1 and 10, more preferably between
1 and 5, and most preferably the amount of arrays is 2. With this preferred embodiment,
25  agood compromise is reached between dredging efficiency and the power needed to

trail the suction head in the direction of movement over and/or in the bottom.

The mutual distance between the cutting tools is among others determined by the
dimensions of the cutting tools themselves and by the total weight of the suction head

30  and suction conduit parts that are under water, divided by the amount of cutting tools.
Also, the pulling force produced by the dredging vessel may be of importance. Besides
that, the properties of the bottom to be dredged are important, for instance the

compression strength/tensile strength ratio of the bottom.



20 rul e, the known suction head wei ghs 20-50 ton on shore). A heavier and

| arger suction head further increases the dredging efficiency. Preferably,
t he ambunwoabixwiiiung tools in an array conprises at | eae/EP@)120D1589
preferably at |east 15 and nost preferalyly at | east 20. The anount of
arrays preferably ranges between 1 and 10, nore preferably between 1 and 5,
and nost preferably the amount of arrays is 2. Wth this preferred

enbodi ment, PEaugogdodompy mrirseiplederpositbied ib Stewerertudinddigectpnefftheci ency and
t he power needed .to ai.l the s ton head in.the direction of. novenent
over "andl or ThCTHETBEREhee Tt IR B8Rl B m R DS e edeb g Tool s i s
anong ot her smaeie Mordecko yrtieh encohiaseahs efficien ©f ofttheedredding, tdat abhstagdlensel ves

and by the total i ght of the suction. head 30and suction.condyit parts
fhat are. andeF RAFORE 3 BGSHGE RS BTG ARAIDF Cectel PG CoUee SHeiaBt ne

pul I'i ng for ciehpepdatrtdedy the dredgi ng vessel may be of inportance. Besides
that, the properties of the bottomto be dredged are inportant, for

i nstance the conpression strength/tensile strength ratio of the bottom WD

2012/ 104314RGThERELEPH RS hvEntibRe sGétiohinRsH i ?RJV?deH%{mbr"i‘silﬁg NGkl be

positioned in the |ongitudinal direction of the suction head (the direction
paral | el to SHes @0V Bessuem B PiPabipe eerting p Huidyvader psessweHirefershbyrieater. The or der

to further igg é%‘f’ef&ﬁﬁg‘%{;%}i ﬁﬁcﬁpgﬁregguré {&%t {gl][oft%ib’aﬂ gfd;é PJ@?e?ab HYspHES Lo

position adjacent "array cutting tools offset r tive to each other. A
hi gher el i disermoy nBistpriferablyyat awbii ved . The fluaiiets peduesipedhe jof pipdsemidervent i on a
suction head, \$,RLOV %‘f%d&@é‘&’{o' ol %Ayt ng%é&s Hene Hat @t%&%%%@ﬁﬁénsur €) Jet
pi pes for inj ecti ng a 9 UR et pressure, prefer:fbfy water. egjet pi pes
pref erably woolk, innter wardpclessthene frofm tattonosdteri0 adybothermmt@iapr Bfeenainpy at nost
30 10bar, and.nos referably at nost 15 bar. The flui.d jets ced by
The jer pi pettnapt et BRstufied bt St Soagif of RSl ST ool s
and the spacmatbedl WeRihérieached Tha Rt hiped Rcorditg @b the invelt shsmg) @akintipRmef r om
bottom material. a materjals The cuttin ction of the cutting tools

d aoth )
is hereby i n&ﬂsm%fgi bsﬁﬂefﬁrﬂgb@aatéh&lpﬁl%o weawﬂ%g@@n%& P RosHY Frir PYidS i s

further reachgeutidd@ols @tenRERESWRIE ROpiPENbrlitdnBEad AVRRAILOR. TRYjel fip& i nCi pl e
be 15positioned before, after, or at the height of the cutting tools. It is

al so possi bl @nthelppe siaye atrerdy ghatiered Yotteyp Imptarigbyis dlevsagionicordyitegandrpes, f or
i nstance as f%rtﬁ&%du%éinbs?z'e%hiswt‘?%dlﬁ{ateﬂhlpes can help to renove already
S .

shattered bottom material via the suction conduit, and/or further reduce in
size this bottommaterial. 20Besides this, it is also possible to provide

hi ah Cor o . ! .
bressur b or ottt fls Bob8RuAPaLIsTEproPE Rl RURE AU ki ol 1 | ot
pi pes under sbgtimthilyhighergssauresofl0e tat@Ptbadartdondrel Thelffubdjetsimgodubea ot t om
These jet pi to the inventi i rincipl e be

o i bned | Mot B B e BER b e P bdaien BNETRb et BoPoidl ot oo 11 i
al so possi bljet gigesprso\cusl @cddiding tot the Gerltid@)] id principle be positioned in front of, after,
or at the height of the cutting tools. It is also possible to provide the cutting tools
25  themselves with jet pipes, for instance as a central bore. Jet pipes positioned in front of
the cutting tools can help in shattering the bottom by providing a furrow in front of the
cutting tools causing the cutting tools to penetrate deeper and thereby breaking out more
material. Jet pipes positioned at the height of the cutting tools can help in loosening the
pieces of rock and thereby letting the cutting tools penetrate further; the loose pieces
30  indeed no longer are able to absorb the energy of the cutting tools as a “cushion”. Jet
pipes positioned behind the cutting tools can help in loosening pieces that were not yet
loosened and in transporting the already shattered bottom material via the suction
conduit. In general, the flow of such high pressure jet pipes will be lower than the flow

that is needed for the low pressure jet pipes.



25 thenselves with jet pipes, for instance as a central bore. Jet pipes
positioned in front of the cutting tools can help in shattering the bottom
by provi dvogom/fowsiaow i n front of the cutting tools causcmgprbée/nsisisi ng
tools to penetrate deeper and thereby breaking out nore material. Jet pipes
positioned at the height of the cutting tools can help in | oosening the

pi eces of rock and thereby letting the cutting tools penetrate further; the
| oose pi eces 30i ndeed no | onger are able to absorb the energy of the
cutting tool aasrefgrr(;cf; elilnsorgd%]gnt ‘%est ctf%inﬁ)lgasd '«i%ogridltni o girR/%Qtii r%1dlst ha?ac L%ltzgcﬁ ng tools
can hel p in T ooséni ng pieces FRATCRB ST ye oosene anahln ransporting
t he al ready ishiai theregijes titcqmesamtbetweah theicatting €oobs)aid iy cambelbdtiveen the gener al |
the flow of such high.pressure, et pipes will be |ower .than the flow that
s needed f GRTIRAOMISG) e A8y PV rEryRep B0 Of s 3503/01 WS S EP2012/ 051589
9 In a preferred enbodi nent the suction head according to the invention is
characterized in that the jet pipes are present between the cutting tools,
and this canlsdnysatiordie eléesdop telyd fdirekye agder diedsiys %H%P/Sbﬁ’a“’bélwgen t wo
or nore arr ayguddk ufdth Walkd wi@ldedamig MeQel @c}iﬁﬁﬁeﬁ%th%' BBtidnledd SR ofdthgdo et hod
for breaking and/or dredging at ﬁeast partly hard grounds under water with
a dredgi ng viéegepntioagliqypethodfanpprigesdoweningmp feten lﬁégmrm todhqiReentigyent i on.
The net hod i i : i ding to the invention to
t he botton1gﬁgﬂﬁ¥§?ﬁﬁﬁg“§g%§g%%%?ﬁg%hﬁgégggggg&?ﬁg bottom 10 The suction
head is Hereby trailed over a bottomto be dredged in a direction of
novenent and.such.t anthal ly t i I ontact the
bott om anddgﬁgyggyn?%%%ﬁgéé P%h%éW%”ﬂgg?ﬁﬁ%%Fﬁ%dégﬁﬁﬁ‘@%ﬁp’o t he cl ose
of f body novesvealeonandwiitththithsebdtottinibymhp coiting eolshieme cotthdtnige Hootomsand | |

her eby, under, the jnfluence of t i ght of. .15t he suction head and the
cuction for ceneriihe ar N o Phast o TN OF b obF od BB P e e br oken
of f bottom cié psitct rofilecKedeudingt tbsloUghhdrétsy, satfet theinflenciliftthe Weight@IDY t he

novabl e wall part of the front wall ensures that substantially no.
surroundihg HRasusfion Eeaéﬁew&saﬁw@%amfawaflet@fedaﬂ& ttpRpd §955’£Sé‘r‘f?fi bareiy. ¢ ne

total wei ghtTiRfprbig ofiUibARK}EAR BOddSYElbRh BRRMMIh cBRES, WReresy hbe cutting

tools. 20 The suction head according to the invention is i1n particular

sui tabl e formeyablegralgpapaitiberionivadrenguesinatipubatangally yosrouRd BhPRed
Conpr essi ve sﬁElEe%gnl%tJﬁi t)natl%ﬁde%d k@@g@%guugg}% tB{a?&%%ﬁ‘PAtheastucﬂi&ﬁ%Ed 2 1 VI Pa,

and nost preferably at |east 4 he suction head and net hod

accor di ng t osuttm dondwitridenp wit the cngmg bels ur t her descri bed in nore det ai

with th id of the follow ng description of preferred enbodi nents and

figures, w thout however Iimting the invention thereto. In the figures:
The suction head according to the invention is in particular suitable for dredging

bottoms under water having a UCS (‘Unconfined Compressive Strength’) of at least 5

MPa, preferably at least 20 MPa, and most preferably at least 40 MPa.

25  The suction head and method according to the invention will now be further described
in more detail with the aid of the following description of preferred embodiments and
figures, without however limiting the invention thereto. In the figures:
figure 1 shows a schematic cross-sectional view of a dredging device according to the
invention;

30  figure 2 shows a schematic side view of a suction head according to the state of the art;
figure 3 shows a schematic bottom view in perspective of a suction head according to an
embodiment of the invention;

figure 4 shows a top view in perspective of the suction head shown in figure 3;



figure 1 shows a schematic cross-sectional view of a dredging device
according to the invention; 30figure 2 shows a schematic side view of a
suction hwedoerwesidi ng to the state of the art; figure BcImresi2assshenatic
bottom view i n perspective of a suctionjfhead according to an enbodi nent of
the invention; figure 4 shows a top view in perspective of the suction head
shown in figure 3; WD 2012/ 104314PCT/ EP2012/ 051589 10 figure 5 shows a
schemati ¢ criomsse §dotwsarsahenvatie wross-sechenad wietvi of thetseetcbndigadwhoin i figued 3 wit h
suction condui,t 'chzi(i)Iggrn . shows a bottom view in perspective of a suction

head accor diwnléh%o another enbodi mrent of the invention; and 5figure 7 shows

a side vi ew fifur@é detwaial boabm aieswintpersgedtioe bf agcasdhdad atwrdine erdnotiement of t he
i nvention. Fiﬂgjlrjore 1 sthtgvvs a dredgi ng vessel 1, provided with a notor, not
shown in t he™HGRHRE° 8?‘”8‘?”‘\%?‘[8] a screw propeller 2 via a screw axis for

propel i my terd? sdgisnGideessebs aldetalfUrcLiRE todll @stoftiss 13k embodimehtbft he
drawi ng for steering the dredging vessel 1 are present, such as a rudder

and transver'&yeHio3ced screw propellers to ease maneuvering. In the
dredgi ng vessel 1 a dredge punp, not shown in the drawings, is also
present. Against a side wall of the dredging vessel a suction conduit 3 is
provi ded, ofFigiedisherea dsdgiae vessed dnfevdewitiha meeor sips shaym 18 dierfbevingn of t he

dredge punp. g ;'_5':‘?\{'1? L8R pRBAY DL i GAPL SRS pldelliRetRIUGIBAL vexap! e two
menbers 3a ar?d 3 ) %Jﬁatr aPe(Blant er (lzoannect eél @yp obe 1E'§ B gv '
10 Further, devices not shown in the drawing for steering the dredging vessel 1 are present,

such as a rudder and transversely placed screw propellers to ease maneuvering.

In the dredging vessel 1 a dredge pump, not shown in the drawings, is also present.
Against a side wall of the dredging vessel a suction conduit 3 is provided, of which one

1S end is connected to the suction connection of the dredge pump. The suction conduit 3
comprises in the present example two members 3a and 3b that are interconnected by
means of a coupling, that allows a certain mutual angular rotation. The connection
between the upper member 3a of the suction conduit 3 and the ship also allows some
angular rotation in the vertical plane and around the axis. To support the movable end of

20  the upper member 3a of the suction conduit 3, this member is connected to a cable 4a,
of which the other end is connected to a winch 5a. Also to support the movable end of
the lower member 3b of the suction conduit 3, this member is connected to a cable 4b,
of which the other end is connected to a winch Sb. The winches Sa, 5b thus allow to
vary the height of the suction conduit 3. It will be apparent that, among others

25  dependent on the depth of the basin to be dredged, the number of members of the
suction conduit 3 can be enlarged or diminished, together with a respective adjustment

of the number of cables 4 and winches 5.

At the free end of the second member 3b of the suction conduit 3, a suction head 6 is
30  provided. With reference to figure 1 a suction head 6 of the known type is shown. The
known suction head 6 comprises a box shaped construction 7 that is connectable to the
suction conduit 3 and has the shape of a closed shaft construction with side walls 7a, 7b
(only 7a is visible), an upper wall 7c and a lower wall 7d, facing the bottom. At the rear

side (the upstream side relative to the direction of movement P) of the box shaped



means of a coupling, that allows a certain nmutual angular rotation. The
connection between the upper nenber 3a of the suction conduit 3 and the

shi p al sowel2bvmsmane angul ar rotation in the vertical pcamrandsssound the
axis. To support the novable end of 20 {he upper nenber 3a of the suction
conduit 3, this nenber is connected to a cable 4a, of which the other end
is connected to a winch 5a. Also to support the novable end of the | ower
mermber 3b of conbteics e T.iaonscr 8nahly oped,at thaibstteresideris povdehmeliiegtdyo a cabl e 4b,
oft whi ch t he. GhDEL SNl oRomnReted f feBovinel BnThS, W DRAGS Pay Sb thus
allowto vary ﬁi SHARE 2802t OF conc’i1 BN VDY appar ent

t hat, anong ‘tmtrh‘ateﬂ uaad@ﬂmdmnmemmﬂah@ddlﬁm jslsmﬁ rtolnaldmsirlfe i‘a@orlﬁes firédelged, the

nunber of nenbers, of the suction conduit enlar i m.nj shed,
oget her i CHOBURS Lt REYEPEap BRe Rt Mo iea s iperotsrr CRUPREty Sl w nohes
5. At the frevatsh afe be’aadaemmkeﬂﬂntisﬂosian@g td bedradieed in@feraDfiOithe 3, a
suction head 6 is 30 provided, th reference to figure. 1 a suction head 6

of the knowP¥PpeAf hesheripde qfﬁée Wo%mpeg&eﬂﬁt@ﬁﬂ% %156616%6@&96 W& Palsppx shaped
constructi 0rbr@wﬁ&ﬁﬁogbﬁeﬂ%ﬂﬂiﬁ%taf}i@él%latté)lzt PRk alebOn Qﬁ’é’l%ﬂb‘wln sactthdhelps the

shape of a closed shaft construction with side wa I's 7a, 7b éﬁpp@yi;pm IS
visible), aﬂeﬂb%ﬁle\h@mm Tethaeches! plespd . wiargby e visosdimay Totete ip that t he

d t At t P f
{he box shaped Be e Tar bASTARAR L5 Ty bETLls i LSRR IRIETRY 2 Psor

8, only tiberpeat:tratlhe dbh pbtlre sdethel 1 in shegrottoind Elek taethl 1hitmgeplth>e botemend td ar ound
2 nori zont al &l Qb HAER SRS, CANGE LURS] ol WERSRIE B0 be |

rotated up an &°Vi sor
is further mresend&dhmdﬂehglag txﬁ@fﬂh blalrdelﬁb eohteeradlemgltestamssﬂﬂe s@dﬁ@mhhhe

di ti f . btt d i ded th .t h 11 f
osont oo Lo iR Yo B et Rasaph hratris p T Bl SRl Rt hhEr Pt o thgr

box shaped C@nstwcusrwthha%ﬂ&&femq;@sﬁﬁle haghg veatenpads siagd pstevm ded, toget her
formng a heel plate 12. During g,. the known_suctjon head6rests on

the bot t bm vAchsVeh &gl keavay Sélcti% w%éfaélﬂmlﬁaéﬁ W%ﬁﬁwm&yt 1f Gpipiegred

i ndependent | ¢ the BRIl ea BRNSINARE T ERIGE EHE Wa® ofThe Vil 8T Ot ation of the visor
8 regul ates the desired 10penetration depth of the teeth 11 in the bottom

The teeth 11 turn up the bottom and the | oosened bottommaterial is sucked

away Vvia t heWﬁH?éﬂer%HceCtQ%gﬁ&'eE 381 Juﬁ{be} &%‘hﬂa’&&%e‘hﬁ o aRlidion B%@%”Jcc&@in he

dredgi ng vessel 1. In order to achieve the est possi bl e production, the
visor 8 in tthehekinesation arstshown. Hdadudgion Qeqd@@wpm@n@d aibay elpeadiemstryction 8in t he

bor shapeg SaNStLUGLAMI L PR S P ROPBLPLSLSER) LB BEIRET 1 oo
part pf t he wesiefhtThedok slzapsd ernsegttion 21 et wtbioonmsida ptdvédedeeth apluaicen 12 and
enbodi ment & BF: 208t BHOREAIPddEBrd A o PHe T R ARE ST Ellown. - The
sucti on heacandQ fedowall, SempAsiBOX fiSEPAtp£01P54nk WGhdvable 2kl part 26e. The
movable wall part 26e in the embodiment shown is part of a close off body 26. In the
25  embodiment shown, the rear wall 23 of the box shaped construction 21 also acts as a
support body extending transverse to the direction of movement P for cutting tools 30
provided at the bottom side. The upper plate 24 is provided with an opening 24a onto
which a conduit may be attached along which water can be supplied under (high)
pressure for the jet pipes 35, described further hereunder.
30
The close off body 26 is adapted to, with a wall part 26¢ thereof, move together with the
bottom profile, and such that substantially only the cutting tools 30 contact the bottom.
This can for instance be achieved by providing a close off body 26 comprising a sealing

plate 26¢ facing the bottom and to which two side plates 26a, 26b are connected, and an



20t hat is connectable to the suction conduit 3 (or at least to part 3b
thereof) of the dredging vessel 1. The box shaped construction 21 is at the
bott om siwle 2prowisxied with a suction opening 22 and furt lper/BPooRNEEeS a rear
wal | 23, an upper wall 24, side walls 2pa, 25b, and a front wall,
conprising a fixed wall part 29 and a novable wall part 26e. The novabl e
wal |l part 26e in the enbodi nent shown is part of a close off body 26. In

t he 25enbodiupeatdishoakh part Bee. Ae ahownain|figB@s 66 ﬁhhsidrbplﬂteslﬁ@qoéda zohsigedigt i on 21

e S AR RO PO 08 LIR SRSy Syl RSk ot en of
pl ate 24 i s febyviothedaranrtdthahnodipend, g Qzﬂaeb)jnmey wnve:ﬂn cRideOPRILID 8D, ey albe
attached al ong whi,ch ter can.be. su n ressure for the
B Ao Bl i g Bl R imatns Bk pera 0 Raig S LA oG o | &
adapt ed t, e bbtton el the Patibn B&E 1tshedtadibily fé@w\enﬁmgeﬁthsg toMst30 dnhiee bot t om

profile, and such that substantially only the cutting tools 30 contact the
bottom Thi sSPQR. PBsred e sheesothRody ré%%rﬂtlsybgtﬁ%w&h%&laweqragé ot f body 26

conpri si ng agig&aht AGseRIFPE &KL %@qlelfeﬁﬁisrhglettb?otpt@tﬁreélg‘aﬁﬂgd tHR HABICITat B R
pl ates 26a, 26h are connecied, and an WO 2012/ 104314PCT/ EP2012/ 051589 12

upst andi ng visbighteathe e off hedy Boomy isriransigiiedis the wtiopevizilgamict es 26a, 26b
are hi nged| yHérE’l%pgl?%a@tg/e {1{5 uft/wefehPisdety gllwetﬁlﬁénh ‘é"ﬂdn?thg@gt? £5b. The

side plates 26 rotate aroun 2174, wher eby
t hey nove i rtoglaB@IéﬁlezsalonZJanng Pais ferned it embodiments slopvn iDdigiireg 3¢r edgi ng

the suction gadldnd S PLEL Mol AAES)h A8 8LV Be 8. BLgy POt tom that

t he suction Bstan t he cu t oo on the
bottom wher@iytruictien 21. dis/eotafnﬁg 1lhed}pse2<6ff bedytzﬁ amsurtdhbe }hmkt DM A7t flatihetol ower

he hooks 27 PoTRetHE Rl B tetee rpaaars obBaSiobo b g Ratliid s orrea

to the bOttOdﬁSbékl roveloria (A dZia drontief) &fé}ﬁxe@-wﬁﬁilp@(ﬁ 2y ef the Somd Wallagf@hsBoxof  wei ght
is actually taken away.fromthe cutti n 10 to%Is 30. The suction opening 22

i s formetP i nhAPRY CORBBETRT Bobnialhparts 27 296 Aessshaned sueh thalehch Aulineahsst wal | 23

and an upst aqgh Bfer ik ;Sé‘éélbll@% aP&l the2tbsObrrtbdgy DOX SlRNBS L6 At tha!ftddon 21. By
rotating the close o 26 around the hooks 27a, 27b relative to the

box shaped c%ﬂb@m%qféhﬁb@zshwé cprsfpctigal A1, whereby meopening puld boemed f body 26
wll soto ﬂ%ﬁ?ér‘fnm\ﬁ%w@h%%féﬁ@ﬂxédﬂyﬂ ool tﬁé@géﬂrm@fwkéar%ﬁ a¢9 of the

front wall box 15shaped constr t|on parts 29, 26e are
shaped such 2dsaf theistsise gffibdilngp, prestose affbody helrefm@blp@s@u@kiethm eadeiop t he

cl ose off, boﬂi’th%&oé&ﬂgst\%ﬁaﬁ(go%(E&rshé&rﬁr@n R e{té@ wal | part 29 of the box

shaped construc an o e fornmed between the
| ower rimof said fixed wall part 29 and the upper rimof the rear wall

B?(r);[/i ggg \(,)\: t]#qqgeh(:l 2 e Of f hgv?frq}/n t%e ﬁgltlrre]se tl?el 452 o?ffgod}pggyanh ﬁleperfgrfe% 58 V\!a
part 26e that moves together with the bottom profile, extends transverse to the direction
of movement of the suction head 1 over substantially the whole width of the suction

25  head. In a preferred embodiment that is not shown, the close off body 26 comprises a
number of substantially linked up and mutually independently movable sections that

extend transverse to the direction of movement of the suction head 1. Hereby, a better

sealing between bottom and close off body 26 is achieved.

30  The cutting tools 30 in the embodiment shown form two arrays 31, 32, which arrays
extend along a straight line, substantially perpendicular to the direction of movement P
of the suction head 1. Each array comprises 23 cutting tools 30. In accordance with
expectations, such a high number of cutting tools on average leads to a lower

penetration depth of the cutting tools 30 in the bottom. As, in accordance with the



2028 that cooperates with a hook (not shown) on side plate 26a. In the
enbodi nents shown in the figures, the close off body 26, and therefore al so
wal | partw@@eidfadi4noves together with the bottom profi lper/EPzicnssso
transverse to the direction of novenent pf the suction head 1 over
substantially the whole wdth of the suction 25 head. In a preferred

enbodi nent that is not shown, the close off body 26 conprises a nunber of
subst ant i al ligvdniink edbstaptiaiydharehalaleighi mfdeey)*eaihl@melagi ambsatbrecwdat isons t hat

ext end transyer rect.ion. of on_h
Her eby, a bet eﬁmgéeg the gOtge We hr? BOPE SN Saﬁgﬁlc eof%g 3 lﬁb Enﬁallyfémlhgatachl eved.
30 The cutt|Ti@cmamgSOd£Q30 of driag 3 & ateqabiremdd o&?faet\melaﬁmtmlte\/mttmgrtay§3@dﬂ 32,

whi ch arrays ext ewg al 29 a straight line, substantially perpendicular to
the directi df 5¥° Q}Wg’t P of the suction head 1. Each array conprises 23
cutting tools 30. In accordance W th expectations, such a high nunber of

cutting tools on average leads to a | ower penetration depth of the cutting
tool s 30 in ke gyehadgpant geown;ip figere O thy seciopiheas t y@rovged with two arrays 33,

2012/ 104314PGT4ER2L2 50 BhP 82 aaa%tédweﬂédt Qﬂueua%ar&hlaalwhﬁér tRgr Q) @ariei ght  of

the trailing head and suction conduif is transferred to the bottomvia the
cutting tool®owa) bempad/ertighuressyredohki08 At 3élldIh}Bhalﬁrl?ie‘h‘iePIathé@Uttﬂlf&é)O&ﬁtOt| ng

tool s 30,0 B ahicth 136R ROALY (XAREChALEAEH KElALbYE:R: LRfLHiL bngu ool's 30

of the secon rra own I n e suction
head 1 i ¥ prioiﬁla&e@omhlﬁtqamtlmmaylse@s togatdothe pettonpiip parti@Bartthahiglar e adapt ed
to inject a grle ﬁrg ti %Eal’tl cular water, under a low (at nost 50 bar) and/or
hi gh pressures% 19665 bar and hi gher) between the cutting tools 30. The

jet pipes 35 are situated in the enbodi nent shown between the cutting tools

ggr? :qullgirtti:ﬁ:\:e Cﬁ}%ﬁ ‘8‘1?%2sllﬁj}?Sglnltpglgl%l:QPngglprlﬁ%aélyccﬁﬁ ﬁ‘g‘)?f ds %‘F&F bottom in

principle cospoinstatedty, sGed s Bfinktatde tditdoalteti. Qﬁﬂférpeagtdalganb@ﬂﬁ@msnat erial,
such as for i nstance the known In the preferred enbodi ments 155hovvn

te
the cuttihg YE¥Rdhaeptisetoghs 3P et ﬁ’é&t a their freg Fféieroeﬁan PR IEVheyYet ri ¢,

wher eby eac hea@l'r'&ﬁthﬁ‘%tot)loﬂ)l is 3hnkSte S RNNARLEH WAILH bl Beecah €& ol dg ntdndys. Means  of
coupling nmeans 36 he cutting tools 30 conprise a substantially

cylindrical Eifsuitingaeals Hpaonygrispa gubstantiallycyindiieal Bpft paas0k wih Pt er of a
coni cal top cﬁﬁﬁéteﬁtﬁﬁx thd Hﬁm%t& bt a[‘&mﬁc‘apﬂog%Qn k&2. %9 kﬁtﬁﬁ’% ‘\ﬁ%lt ik Qﬁplfe%f lJigpdr i cal

shaft part 301 coupl 1 ng neans provi d rear 23. 20The
coupl i ng neahs cldddhieal ehadt R?l@trﬁ@rl e goulliog knehes ?(ﬁepr og6led wi thie rearoal28al bore
362 int %0  The coupling means 36 hereto comprise a block holder 361 with a central bore 362 into
which the cylindrical shaft part 301 is accepted under substantially free rotation. The
conical top part 302 extends over an active length out of the block holder 361, which
length is relatively short compared to the total length of the cutting tool 30. This has the
advantage of being able to withstand large forces. The block holder 361 moreover
25  supports in an effective way the cutting tool 30 against flexural deformations. The
conical top part 302 is provided with a hardened carbide top 303, that comes into
contact with the bottom. In the embodiment shown, the cutting tool 30 is inserted in the
central bore 362 until the click connection 363 impinges on a correspondingly ring

shaped recess 364 of the holder 361. In this state, the cutting tool 30 can rotate

30 | substantially free around the axis 37, such that it sharpens itself.

With the suction head described in detail above, an at least partly hard ground may
advantageously be broken and/or dredged under water, whereto the suction head is

attached to the suction conduit 3 of a dredging vessel 1, lowered onto the bottom and



which the cylindrical shaft part 301 is accepted under substantially free
rotation. The conical top part 302 extends over an active |ength out of the
bl ock holwerofibsswhi ch length is relatively short conpacedre@2iobsss ot al

| ength of the cutting tool 30. This hasjjhe advantage of being able to

wi thstand | arge forces. The bl ock hol der 361 noreover 25supports in an
effective way the cutting tool 30 against flexural deformations. The

coni cal top tpaled al®0Q sdid bygtapvindgthilwig dreetidvad?, dehagh ¢lat bibdentiably 0833he t hat
comes into contact Wth the bott n.the.enbodi pen Q t he cutting
Cool 3015 (ALt Med ol vns sPubu R TRES bBRY 2 R nnect i on 363
i Npi hges on @ositiondédessiplothdi ingstg onitliegh osthmpech the cesxd 364 caof rotakesubgahdially 361. |1 n
this state, the cutti 0 n.rotate 30subst ant.i al free.around the
bt 3 37 sucheasiorhe eks Slan 2 FEEpY N GhrlRe S lheR hlmiaedt Phog | n
det ai | almvethe anctiai héa@asdnd iy suktyonrandhiQy Bumnasfead tathediageiht yutbeg br oken
and/ or dredged under water, whereto the suction head is attached to the
suction cond@ff3% of a dredgi ng vessel 1, lowered onto the bottomand WO
2012/ 104314PCT/ EP2012/ 051589 14 trailed along said bottomin a trailing
direction P, and such that substantially only the cutti ng t ool s 30 neke
cont act wi t hThetavaggen ismot HRisedop dheeexgmplapodmbodgngngs desqridy heseigiaboveridd such
that it rest j i suhstantial ly
free around (iﬁlﬂlgé%ﬁ%% 3932}{7&2‘;95@21%2% &ﬁgreagwnggg@ﬁ%geegﬂtﬂﬁg?&g% CSI%gIE'ti ally the
total wel@ht of 5the suction head 1 and the suction conduit 3 is
transferred to the bottomvia the cutting tools 30. The invention is not
limted to the exenplary enbodi nents descri bed herein above and changes nmay
be made as long as they fall within the scope of the attached clains. 10
WD 2012/ 104314PCT/ EP2012/ 051589



15 Conclusies 1. Suction head (20) for a dredging vessel (1), adapted for
novenent in a direction of novenent P, the suction head (20) conprising a
box shapeslocomstosaigti on (21), at its 5Sbottom side provi ¢etd/Bpdth/iosussuct i on
opening (22) and having a connection fofsa suction conduit (3) of the
dredgi ng vessel (1), further having a rear wall (23) and a front wall (29,
26e), extending substantially transverse to the direction of novenent P,
and si de walCend®a, 25b), extending substantially parallel to the
direction of novenent P, as well as an upper wall (24) provided at the side
turned away fromthe bottom whereby 10 the rear wall (23) at its bottom
side is provi.ded Suctidn lesad {200 Gortacinddging3@3sel @V, aﬁmmﬁoambmgndnnimma'rebﬁm om and

vl & vl 1gRRETESdes e Crim oy e Bye R Mot N PR BT RaR SO G 2

Suction r&a%mﬁmﬂlpﬂ@v@a Wwithed dticflon &peBing UTT)ia0M hheath €Edtios e sactdnose of f
body 15(26) that is Yy connected to the box shz(ged construction, the

nmovabl e wal | gyt Gée%t%ggeld&l@gaeaﬁ%h(i) Bgﬂlﬁrf(az@é)a g3 walld2 ) apd @ fopt wilbdy ( 26) .

3. Suction W@@@@F%&Emlﬁ@suﬁogaﬁlaﬂ}r RParksveMO &S 8O Yirdchign WahbvdRRhi P.ohd kiag cl ose
of f body conprises a rear wal he close off body, the rear wall being

hi ngedl y convigst(@h @@)Mtﬁtnﬁ@gsﬂﬂ@féﬁnwl}l pargkel torfbe digsetietheafyaeveasnst.asict i on by
means of si dg. gl lelnaxg%}%ﬁ%%dprgﬁdédha‘?tﬂeesﬁfe Wabd aw%r”ﬁ%?n tHRoib Igewlgqu{%ml | may

be rotated up an Sucti on hea according to c alm 3
t he rearlGnal the ofar whik(23) aists boftbmsuldys monged wigls cmng hosis &Y |f<nrgaenea1|tmgvai |

over | appi ng tﬂgt’){) l0¥n V\'hcq hér%]?ctthle )fr%gtr_l\/\ﬁf 29 %rei %P%flr{)rlsgls a f%SefdrV\(lj m&é) a% the box

shaped construction. acco &%t tife precedlng
cl ai ms, whermebyabichealyakt (2@ tiat tidads mgnﬂea;wfathgl&tﬂmbmvprbﬁie.t he bottom profile
extends transverse to the direction of novement of the suction head over
substantially the conplete width thereof 30 6. Suction head according to

any one of the proeesh kgd edcaidifes to\whiah abihe bitgionatdd dabtisihdatlosddesodyoget her
W th the bottom profil e conprises a nunL)er of substantially |inked up and

mut ual | y!3 ndépkiitidhbingediperappdediadhs pshined qarsapeion @efwata? paleddn of
movement of dJARrisHEhival faRAtke) oME: 283241t D4R Y46CT/ EP2012/ 051589 16

3. Suction head according to claim 2, whereby the wall part of the close off body
comprises a rear wall of the close off body, the rear wall being hingedly connected to
20  the side walls of the box shaped construction by means of side walls connected to the

rear wall, such that the rear wall may be rotated up and down.

4. Suction head according to claim 3, whereby the rear wall of the close off body
comprises an upstanding rear wall overlapping partly with the fixed wall part of the

25  front wall of the box shaped construction.

5. Suction head according to any one of the preceding claims, whereby the wall
part that moves together with the bottom profile extends transverse to the direction of
movement of the suction head over substantially the complete width thereof.

30
6. Suction head according to any one of the preceding claims, whereby the wall
part that moves together with the bottom profile comprises a number of substantially
linked up and mutually independently movable sections transverse to the direction of

movement of the suction head.



7.Suction head according to any one of the preceding clains, whereby the
cutting tools at least at their free end are rotation symetric. 58. Suction
head accowgQi2og/toe1gl ai m 7, whereby the cutting tools arecrmppeebsedsan th the
rear wall such that they can rotate subgtantially free around their axis of
rotation symmetry. 9. Suction head according to claim7 of 8, whereby the
cutting tools are cone 10shaped. 10. Suction head according to any one of
the preceding clains, whereby the cutting tools format |east one array,

t hat extends, or tend al on straight dine 1 2) substantiall
{ransver so th t he Boeery SRSefhaGollditor dSecritugifts SHRLAR s i ng 1o
cl ai m 10, wheolebyleisheat theinber endfareciotatipmgynioettis. i n an array is at |east 15.
12. Suction head according to claim10 of 11, whereby the nunber of arrays
is at 20least 2. 13. Suction head according to any one of the preceding
claims, whergby tdueticiuchil astoldcto ) m COWRErbiSase alttih L@tk aftnadctedyvitf | et

pi pes for i’wr}'%ecti ngl wat er under pressure. 2514. Suction head according to
claim 13, ? E8y Vilharoh diat they can wfate fbstaRiially fsp aiguebihel axie Pl GHtEBNpri ses at
| east one argayph jet pipes. 15. Suction head according to claim 13 of
14, whereby the jét pipes are provided between the cutting tools. 30 16.
Dr edgi ng devi ce, conprising a dredgi ng vessel adapted for novenent in a

di rection ofg nov i i ' : cl ai ns

1- 15, connec9t'ed ES'(}%E@ ﬁnehegcri gﬁgf‘fﬁ‘g‘\?g@‘?{g|7,q’?§9‘3€éé§8et5%%ﬁ%¥gv&8{’lﬁQ‘Ia%q’é’gécti on
connect i Bh pshenddded on the dredgi ng vessel, a suction conduit connecting
the suction head to the suction

10. Suction head according to any one of the preceding claims, whereby the cutting
tools form at least one array, that extends or extend along a straight line (11, 12)

substantially transverse to the direction of movement.

15
11. Suction head according to claim 10, whereby the number of cutting tools in an
array is at least 15.
12. Suction head according to claim 10 of 11, whereby the number of arrays is at
20  least 2.
13. Suction head according to any one of the preceding claims, whereby the suction

head (1) comprises at least one array of jet pipes for injecting water under pressure.

25 14 Suction head according to claim 13, whereby the rear wall of the box shaped

construction comprises at least one array of jet pipes.

15. Suction head according to claim 13 of 14, whereby the jet pipes are provided
between the cutting tools.

30
16.  Dredging device, comprising a dredging vessel adapted for movement in a
direction of movement, a suction head according to any of one of claims 1-15,
connected to the dredging vessel, a dredge pump with a suction connection provided on

the dredging vessel, a suction conduit connecting the suction head to the suction



WO 2012/ 104314PCT/ EP2012/ 051589 17 connection of the dredge punp, and
support neans provi ded between the dredgi ng vessel and the suction head for
supporti ngot2he/myxlti on conduit, the support neans bei ngradapbedof BB
controlling the depth of the suction heggd. 517. Method for dredging bottom
mat eri al under water with a dredgi ng vessel, equipped wth a suction head
according to any one of clains 1 - 15, whereby the suction head is trailed
over a bott ovnhestibeotthe dgdge pumm antl support owarsfpromdedrbetweeatit dsedghmgt hat
substanti al | y._onl he cutii toal s.. e contact, wi.th the hott and
whereby t he Jiouante eSO A ot 2Bde RS o0 RS hE PG BRI aedy moves
t oget her w tddapthefct Qbatdlnrg the ddpith €f thd Qictat Inad. according to claim 17 for
dr edgi ng bottom under water with an UCS (' Unconfined Conpressive Strength')
of at |east 20 MrPa.

S 17.  Method for dredging bottom material under water with a dredging vessel,

equipped with a suction head according to any one of claims 1 - 15, whereby the suction
head is trailed over a bottom to be dredged in a direction of movement and such that
substantially only the cutting tools make contact with the bottom, and whereby the
movable wall part of the front wall of the close off body moves together with the

10 bottom profile.

18. Method according to claim 17 for dredging bottom under water with an UCS
(‘Unconfined Compressive Strength’) of at least 20 MPa.



