10

15

20

25

30

Draghead for a trailing suction hopper and process for
dredgi ng by neans of this draghead The present

WO pwenrizeh rel ates to a draghead for a trail i NBCHER1008054262

hopper according to the preanble of claiml. In
particular the invention relates to a draghead to be
connected to the dragpipe of a trailing suction
hopper, containing a visor revolvable around a first
axis for the Ioosenlng and t he reanaI of soil. A

rermval of the Ioosened soi |l SuEh E draghead IS for
exanpl e known from E ege@ A- 08921 16 a
draghead for a trailing suction hopper is described,

conprising a structure connected on a suction line to
whi ch aThe present inverdionopletestiote drrgbeatifor @ tailing sugkign hopper

connect.ed., The structure. i.S connec the trail

S ORRREAIRG, 10 3 eiASontE Sidim F M ESElar ot MigticR idtes to

pL onabdeacfl to1 pé dearmeoiedt twnhé)ec!jmg@ipetdsfﬁadtramh@aaﬁaam hopper,

the trajling, suction er, du ot t abl.e
SonEEngA duser reypveble Farid Sriiet risfrpibe: beSenitg and the

US#é’hﬁdvhl 603t Alstictidn Ihend Bbeiectdd 6ﬁt6ﬂﬂ@d&b§h@éd for B removal of

connected to each other by cardan joints or other

apiedersered sa-ngi ng connections. In dredging under

wat er sgikfa dri§héHPBNRAGxHMblR KHAEPIFER BPA-§8811ENIN EP-A-
line is usually | owered under water in slantin

di P&R116ma aifagh%drfeana ailing suetios lnqnpgrsmé%%wegoﬁ@@pns'ng a
?Péa’r]h?cturh Bhhéted 6n ROd a5 nﬁ’é/ t& \Wﬁucﬁ Y \hédigmfméﬁ eb‘erPBotEd?ﬁ side

ing suction dpper th aghead dragged over
t hie hirgingly gomrectade @edstrur:tu&s @rﬁqmge@thé t@ ﬂ']q traiking suetirn Mgpper

thgy 'aa&régﬁuﬁé“"’ﬁéle H&gﬁ ipg: dc?essﬁdi@&ﬁdé %Cr'hded thmPéc%éﬁ g)%tv%bn the

the trail g suct non-r il
nadragbead amdwthedtain@(ﬁuctwn heppescduediodhé énwatitabie tchamga'sn'g depth

oS3 BBk 8 Ially SSFEE o g oy o
t hplparnMneeteértovmwhothef byhmrdardg'ninmmr othar tapprdpriate hinging
baiBelils 1 RE RISk B B S b momie and
rrai;udtyn tine & mLmlly)fomardsr_elmwr wallema(stdnying dhectiohed theorear of the

coffALEE iP5 Bheermntld s ybotfnt Bidhe gait by of the traiing

WhSlll(ﬂ?th fhopp@n, tHeydraghédd i dﬁ@ggeﬁQNealthdJé(ﬂIﬂ@ beadrddged, €od¥ening
to be dredged. The vis

aral | to the so
ﬁﬂ&lg ji %{%SH?F'% 'qﬁar |aWél‘MoF°t% §|§%@'ﬁ8?l§°"'t¥rﬂﬁe?°§‘t on the

Op@éillﬁ’d stictRnIppeMDU® tHROYEh-NGi§ Matuie 8P the 8Snrbcli6h bBfveen
of teeth, nounted on . a beamparallel to the first axis

i nfraghead ep tralipg sugtins happer ncp:f_qrc%can be exerfed onto the draghead.

The draghead is however held to the soil by the underwater weight of the
underwater parts, i.e. the weight of the underwater parts reduced by the weight
of the displaced water.

The known draghead mainly consists of a helmet, directly connected to a
suction line of the ship, and a visor hingingly connected to the helmet by a first
axis, usually, while in use, lying in a horizontal plane, and more or less parallel
to the soil to be dredged. The visor usually has an upper wall and two sidewalls,

and is open at the bottom. The known visor comprises a series of teeth,
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person skilled in the art this beamis known as a
teeth beam On the bottom side of the known hel net,

WO em@nr/0213es connection to the visor, usually a SBCT/EB200$/054262

wear heel pi eces - however not conpul sory for the
invention - are prow ded, togét her form ng the so
call ed heel plate. is possfble that the wear

heel pi eces are prow ded with a nunber of nozzl es.

Wi |l e dredging, the draghead is noved across the soil,

t hemogoterd anuphean peralieldolibe feat axiss inigidadhle ¢ares thel saile. For a
fBe§é\Jé8ﬁs§fl£d KRkt ks H?%!.ﬂt?é ?n vﬂ#e %Q?eﬂth Bé{ﬂﬂ”d the

st axi's, 1ndepen el net e visor
usual | yOnetbesbqunnt helebmftmemnmmhheltret shefs thedioonection, to the

Lmnyisg’rﬁ ’eursg%&né tsre?géno? vgeear cH‘ee rfr'(?ece%?-g h%)ﬁlgser +1 co%dlsc'or){/ for the

nore or |ess € Sol
deineentiong- are prbeudeda,rtdgeiher fofminp dhes s0 lcalleduleed] platdndt is possible

sugtipn of he dre um n.the side of the suction
>1 fit 0 e haEIpfecBS e, Bite® Bith Bt o ot
dragheaWhulBydxédging She draphsdd a$ mbeecsmdrosisotlire SO|I the soil
re nmount, o wat er
LS B el thiskibn 3P BB bt BgtRtsithe Nisor is fovable, at
doreasttarrema theffiestaxisQ indepersticn@y bf e Helmets 8@ \lisbrmbeauy rests on
sailing direction of he vessel gcorres ondgﬂg?to th
dr W eRgmviTE &5 PR 20Ior fne. i dem SRHySeRS efop face. The
t owhIe wilRhéreBg nibreesit 688 peRétrdtB &hélrsdf gh Rowdy fdé‘bbh&lﬁ@ .on the
The known draghead however has the di sadvant age

i t hardResphthg ojlsiee o ther gicken \S’BW3 drefige gyMP<ON \hﬁosé‘i*bl of the
' fsﬁcﬁﬁ%n %ﬁbe' aﬂ‘ﬂrﬁjew?@sshu?é Clill B@Suﬁt‘iﬁ)t 4 tRE drdlhedl as?@aﬁhg S0, a

not able to sufficiently penetrate the soil

unﬂ@i‘ of the Sﬁéltgﬁﬁ dsedgade tagethar wdthean ampurt of gyater wilbbe sucked
haﬂﬁl IHrtﬁé‘detEthQ thib %ﬁglﬁ%ﬁ idn H T g Péfeﬂs%? theat'ﬂfbcﬂan BBﬁosed

han causi ng t I NSu |C|ent soil is sucked
upto thersadiog |direction i tbe vehsel émrrﬁsgondm te thesdragging wlirgction of

'g ég‘ﬁe% auFﬁFe%ﬁ{ [EMhale %gﬁngcﬁuk&Fﬁﬁ‘c(%B%et Bfagging

gi'ng production |s ower e ecause
madlmojnomkater is sucked up. In the context of this

SO0 CaE R GRS Ao P i P8 oo

t hesqar iemeelati\'vejweoﬁt isoifs. tlndendo\rf i tte smllcgemgtm:ahlarﬂptheateeth of the

el EChet e GRBIE; sufleiiil pBréRs e 581 Hesicilg Weiont o

t hthedirighe#tdr parts) lodi thg one hHahne prahilsitiig ¢ testh to do their job, and

Chat 36! Shos ohd agiat Do ialneas) ks PLOYL S AL of which
the composition consists only partially of a harder material, the efficiency of the
dredging production is lowered substantially, because mainly water is sucked
up. In the context of this application efficiency refers to the volume of dredged
soil per time unit.

Accordingly, it is an object of the present invention to provide a draghead
for a trailing suction hopper which is capable of dredging hard soils with
sufficient efficiency.

To this end, the draghead according to the invention is characterised in
that the draghead is provided with a pressure plate, which comprises a number

of mainly disc-shaped penetrating bodies on the soil-facing side of the pressure
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of mainly disc-shaped penetrating bodies on the
soi |l -facing side of the pressureplate, in such a way

wo bab/or13ed r circunferential edge is capabl e of PCT/EP2005/054262

transferring forces to the soil. By providing a

pressure plate with penetratiﬁg bodies in the vicinity

of the visor, it has been fouhd according to the
invention, that the hard soil in the vicinity of the
draghead is effectively shattered. Because the disc
suPlftes dn gtich lgeway $hatdheip sifcyyaiesantiat edge lisoaarable of transferring
mMogidRd, q@&%ly per pendi cul ar to the bottom side of the
pressure plate and noreover partially protrude from

t he bot Bypraviding a pmssunerpiatafvemmetnleuatlrlgj@;mlemlntta@ viginiti of the
SO{/E Tpﬁaél\%%g#tfoﬂ{d LQ&r&HS%{% tH@tlﬁ;entﬁtﬁ'naﬂ ngrd soil in the
traif'ing suc uss Spread "over "The

c omclarty o’sthuefdlaghdwtlmﬁectprelyahaaeredg Bbcalisedhe disecesusfacé of the

tof ey porfREhS Raots & ok e Ryl B TRS BBtom

f | sideof treprossusel platel au@ n’mjecwee pauauy protriuda éronf the bottom side,

reguired. |t rprising t t t he efrati bodi es

o heccrpprasbaiet ei Sanhors et R Ehe el of el mRf Savs of
t hghestraitinge tsuaq)nOﬁo;sp& hs hAligl spRabd SovePrthé oty %hrféé‘e’:ﬂbétween
of dragheads, ver e forces are required

dr B ng stG‘Vaiﬂﬁ’éH‘eﬁ [ lPnBiss yay. aBP?’ﬁ@t'X/\,ﬁFfEﬁ'ePft pressure is
esgeatedl foy sK4ttEhing tise hQ@J Soill Irhé Yhuseateste@fsoll MBkes can be sucked
penetrating bodies. is therefore advantageous to

chep Q¥ the F'é‘é'of‘ Hige df ’&@H'é%ﬁal I i shERfistnorhatk the renskatinghndies are
Peasidbi bihaRBfhFhe @8I0 IR calisiRdhd Qﬁétferﬁ?'o? suét'Rard soils,
axi s being perpendicular to the surface of di sc,

when the yruial gnalg piglragheadssvary lasge fargespare seqiiiedul ar t o

the dra Syl

needed ?g@%gﬁéécﬁ@ dr;—é‘k?{%il ﬁ)gg@iéﬁlwhgg&p@?ﬁ gr war J&%ontacts
wu the smlebwmnsgpfetéespenﬂtramg hedies.diy antleayeford adiantageous to

h

add raar e U drittheet, it oA e UibSeteiBl béhotrating bodies
parottatablesaro:ﬂnct H'@lrsamﬂs the eaxisubéingl peppendiculaa tgdivel surface of the
pa&? Cvﬁ?ecfc\-,( the 1o o uoﬁglcq?sels?r?é]@gﬁgp%"\g% laPLotth ?jgf%gl cition Thus
t hsigniifi eeghllgadss powacsme{éldag td cnnd\deethertnmlntg suction hopper forward
charact erl S that the draghead conprises a visor,
r WY E Ha a first axis and conprising at | east
one pr essmmrmdaér&agaw mrmagtséadgadcbmurm osthd litveption & that in

R TR e T

uswig d bao@rﬁﬁﬂ'&iﬁsmﬁnﬁ aReBbnddntratien &F aBERAParticles in the

according to the
sucked u% water is high.

Preferably the draghead is, according to the invention, characterised in
that the draghead comprises a visor, revolvable around a first axis and
comprising at least one pressure plate. By comprising the pressure plate in the
visor, the efficiency by which shattered particles are being sucked up can be
improved.

By using the underpressure present in the draghead according to the
invention, surprisingly, enough soil-pressure can be realised to increase the

efficiency of the draghead. By sufficiently increasing the suction surface of the
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i nvention, surprisingly, enough soil-pressure can be
realised to increase the efficiency of the draghead.

w®yoostB3exi ently i ncreasi ng the suction surfacECDEP2005/054262

t hedraghead according to the invention, conpared to

what is usual, the average un%erpressure present in

the draghead is sufficiently high to realise the
necessary soil pressure. This can al so be acconpli shed

in those cases where it nmay be expected that there

wi filagheadh agearding vielthe lventiem| qompaned ikwhat Iseusuat ghe average
th 0 0 r | at

i TR EhuEPblosol i} 3nErihdctEle SRR g ) Fealice the
pr e@czassaypsloatpesssaree Thisrcamaismpbe acsaraplishediin thbsengases where it

B, LR Ot T b8 o APHRSG) 6 bl 1aRGEbn o visor

pres ure € concentrl y noun
peamd thethandprisodli es i s nounted on a robotic armof a

SEr veb Ul i ok, Bl B e b BtenloE peH el BoaBh & KA f e,
shaudttep|<edsmrecdkaté$ akefor axample rused hddilingiuphéels éd hand, rocks. This

uspal | tra a con r.belt in dry,.

ook ISR RRaRE Beasires Naidy Wil he nGafceliicaly mounted
SOpéret@bing Bb@lés tsandurﬂd@ ef altgboti dtth 6 ajé'atér‘pmahﬂhééﬂédi\@hlcle or
known to a gerson skilled in the art as a cutt

suB ARt YRRy SHHu, 208 refaternall maves fé’d‘@j%ffd The shattered

COfRk ifiaRSs dreS M duchhta ch‘ﬁCiﬁthme't@n&Médm cORIeQ6r belt in
soil by so cal | ed spud pol es, which creates a neans to

abd¥ra9endiianN-pass on the large reactive forces to the

soi | . Ay id Higo AbRRAthSH HiRd OhdéMRatePdlistahafikiEbe Wddged by using

suction tube is guided under water in slanting
di # devicewhichiis kpewreieop persemekileghiadhe art @s mseutlge suatian dgedger.

at ég&f‘g%uttﬁp'@@&%nl JK&gﬁ}}l At fi89% Mib indtas %ncﬁ&e&gli\ ¢ under

S are nounte onstruction is rotat
reWater well Py sbaallgd spgdiapley, whicla crestes & oneangde @bserbznd pass

or oﬁ”%er Iglgg%tﬂ.eg{:‘lﬁ/e% nocE)e déoﬂth th@%ﬁh%?'sldetl}f N@érﬁ%é‘cﬁ&‘? with

pi eces of° sol are of f" W't arge orce
rreamtionﬂuttdﬂe guitegialrsier Bateh ircstatting dicectionrAtdhe eégd of the ladder

or SEpe TR AFRER shabtn el oFCed i BB BYpth Chiseis
rmamemmabﬂ eThm doustructiore ist mtatécy relativebt slowlyt (aahallyaata totation
| ovPas 4HALERRR ol 4 R Be 30 By iien RS Siefes of soi
I NgieNkriceRed Sffpwit RIrgd Force barmedrer ofsthd dhlisdsh @Buchhsuitter suction
OB S PO ANS RiaRYBURO8 b ey, et virbl te” B i et

at (finaAGiAl) @FBrtPTREYP e i hadifon hBE méhseuiviable gl &Y, @drtaily in
t he draﬁ] direction of the dra%head bei n

coWaless, a\t,gpye 7 (Rnaig reachable like for example E?1arbours, cause a lot of

nuisance.

The draghead according to the invention is preferably characterised in
that the draghead comprises a plurality of visors, revolvably mounted around the
axes, each of the visors comprising at least one pressure plate, the visors,
considered in the drag direction of the draghead, being consecutively mounted
and forming a substantially continuous whole.

In such a preferred embodiment a higher efficiency in dredging can be

reached. By providing a draghead which comprises a plurality of visors a much
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and form ng a substantially continuous whole. In such
a preferred enbodi nent a higher efficiency in dredging

wa@2meloz7eached. By providing a draghead whi chPCT/EP2005/054262

conprises a plurality of visors a nuchbetter contact

with the soil is achieved. For the soil is usually not
flat but can present different inequalities. By

provi ding the draghead with different visors with
pressure plate the penetrating bodies remain in good

c obettartcoptach withehe spil is Fehievada &or theaboibiseusualy npbflatebut can
ex d rgad

ceP bR aftbienl hetalies; By ol @3 uBfiad Win crent visors
pewftb prassure platetthe rp'engtratmgl tmd,leSt fein rnt:gcmisccqn@aqt fwdth the soil.

\e/ #’Hl.lrgeth%fto%h B;e%gur%dff)rng%xé%%[eo“%\ heogo o, ISIW?II(%;%Sad over the soil.
ar Becausetoé this; calrseﬂtﬁvbnyqiqnetrahngabmiy&iayl perfogm ity shéﬂtmrmg actlon

s afediing fhe' VT o Shdleked S b IR fing EREjangy) - n

t hthﬁm plreférned rmﬂiodlnmﬁ rth@misors @re imodrited \wonsexutifely,hseparately

t
! hERGBa. D Ve TRel e foi . i o Ao s WRolE TTpagif of visors

Vi BOthEis FoANEEEN &6 sl stictiopase (hhbuyh the mBstt @stream V|sor m the
subst ant.i al Ii)éf)sust aln the suction force of the suc

| i WBOIB i SRy MiSPise By ibe mainly AETHIYGHS WARIS i& MeantyindRe | context of

Pr @S HpRicBlicH, QhatOthe REMREAANSHHY PO EoRSecEE tdTBAGH @!h%fi sblas to
t he descrlptlon in the context of this application

al 8¢psianbiplly &P?tﬁv‘ e gydignsforger ek e §U<f5|°&t|§§ through the entire
pessitnablid@hdedi es have to be considered. To ensure

that on one hand a sufficient seali ng@b_etween visor

and soi If \dsarspeesgree Piate., obpenetEatipghedies mie gnerfigngg in the
ca

C2fofplin 1l SELCIENS FHIROERRY o bRl VS, prosere
a Rlatesy pwqtiratlpg bedigs bayg totke cansidepgacessur e pl ate bei ng
connect I

craghealt Sha ar e ofie SRd el ot 2Ela bR yaor and <ol
s uesstarandahaty op ehe ether hahdudretcmlrtgmrdm@gr diith escfficamt efﬁmency,

e 8 BRGSO DS I o i hBreforg BRASEEid 8 HddE with

c opressire gplateBther p-isbmrenplhlye lsejsgae:ndmetmed ra/op/raemsalroend a third

| at.e, cca shed t hat first, undul a
S0Pt g he g RbRralpr Hie.gPh he P, qsictapang, baBfaty
W bérpéﬂdla}iltléra&d) rtge bareg e@récﬁomUMoﬁed preferably Mheé !prgﬁ&gre plate is
ring w be .coppr ess ch is accoppanie t he
o EATIRGIFp P AEARRAY el B8 sohpk Megis of § SPHg cqtnecton. By
\Ahte%hlehtﬁy elispepdingethdepreBsiast pige, ithie éajbmwsmﬁmaanhe Gh first
the spring, results in a further penetration. Upon

paRquiRfing soll isdevelied afisridigdaing | If BePieRsyigi Q!ﬁtec\glyasggnetratmg
t hgodi@a &t guned beECL fillttRe spring will be compressed, which is accompanied

by the exertion of a reactive force. This reactive force, which is of course

dependent on the spring constant of the spring, results in a further penetration.
Upon passing a valley the spring will relax which causes the reactive forces to
lessen, and thus also the penetration. A further benefit is that by resiliently
suspending the pressure plate the latter is less loaded with torsion, which

benefits the reliability in operation.
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| essen, and thus also the penetration. A further
benefit is that by resiliently suspending the pressure

w@b@be23be | atter is | ess | oaded with torsion, PGITERIN05/054262

benefits the reliability in operation. Most preferably
the pressure plate is attachegd revol vabl e around the
second and/or third axis to the draghead and/or visor
on one side and on the other side by nmeans of a spring

connection. As a result the force exerted by the
penet r aMpnfgpmﬁ%rably tba prassuseiplatesis dajtashed revalvabte @Feund the

cr§ tﬂrhng%rac cgé,ﬁirs 18%hé gIPar%m'e%g i{nﬁfdﬂr\/‘ié?)?ronarﬂ%éa&&é‘%ﬂ% the

t ha accor e i nvention
pr othedigide \bvtnireaneadf arapsing whnndcetian. Asasesylidhe ferce gxeréanl by the

e S8 ol BETHEEN 03 e b To e SPLarBAh BIER Whfon

Ween I'sor
soil. By mftﬂhedadn@nmbastmtlthe deaghead) rguicosdirgyitot thatinvention,

LT OE T AR —
cr pats, lige @isorednd rassure platé, aindiorbetwaenra pare like deevisor, and the

delimited by the visor and/or pressure plate and/or
the®50i | . The sucking effect causes that enough

conpr esBy m)wdmge%alaméet |steh>eompmteaethamem:du@s fd?@él phﬁ/lded
devel oped in the sojl, so the |atter breaks, flake

ot PBINR Siticn ineseaugly SHekS e Auciign BFac aRio gpsesaiius creating an

behiyeast gahital Raédum feihe Pasd BliNMiYePBY theRADY akBRMBrds8ure plate
the%&erson skilled in the art. However it is

add2Hen o §eil-t hg Stlﬁ'@"%lreifﬁﬁteﬁﬁus&é‘c@?ﬂleﬁ@”@b CORpressive stress

| NYRdiritR8 pbRetFling %Hﬁe%'c%ﬁcbe' develtpld tif theS &M, §6‘ttl$e latter breaks,
conprise a strip of flexible material, the strip

spﬂﬁhﬁ’ismoth?@méﬁéﬁi'%eand be| ng attached to at | east
one sid
?hé’geélllﬂﬁ o@ﬁ%nd Biry (ft\nger?&%q{aqj% ;B@tct?g cg% eatr?' ﬁ'réeans

sealants are o to one 'si
t okmawns pamaaoemntmledclodhel ary Idewevertihénadvantagsouathat the

| Sdl%bﬁ%%t{: g%%%rdgﬁe?%"tﬂé Ghvdritioh' &! ghea?g@téﬁ{]bo‘ % AR 4R sealants

st op, e opposite Si e openi ng
Theamprisepa stip dlieflexible muteridiethaedtlip sparmingtite, o;berkrm find being

SRRy 5 piele 0 oL B8 BRI AP L e sedan
f oanasemhljoyom’reg:tabﬁol ormw’sidaofathel dpenirgy 15m$s;mr:meatmabé @dcording
t t

oAb R A, RopTedPly Befauf s R BRI B bon

f I REsaled ®nethe @gbosum ﬁ@@onmdmbmnghwhmstawd:am pm of thefwall of
ment is furth

the t this e

BB R Sian e 806 MeSimbPE e welind befieen vsdf apsapressure
st pliad, biid BRCESHS eYstdPis Tomted bietheReMsidaceV\hen t he

openlng is small the flexible materjal can be found,

f sealants are attached to the according parts on both S|des of the
opening to be spanned then preferably a material is used that is flexible enough
to accommodate the mutual movement of the two parts. In this embodiment it is
further advantageous to provide more flexible material than strictly necessary to
span the opening. When the opening is small the flexible material can be found,
in such a case, in a more or less folded condition. The mutual movement of the
two parts can be simply accommodated, in an enlarging opening, by stretching

the folds.
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in such a case, in a nore or |less folded condition.
The mutual novenent of the two parts can be sinply

waewenradat ed, in an enl argi ng openi ng, by stretTRPING5/054262

the folds.By preferably inplenenting the draghead,
according to the invention, ig such a way that the
pressure plate is nounted revol vabl e around a second
axis (7) to the visor, a further inprovenent in

efficiency can be reached In this enbodi nent an
i ncr easByl preferably iotrlereenting 4he depahead.cacoprding tasthgi invention, in
cognt ac t

acty s wal et i okl A3 RduRlodBlGiady Bretifld SR axis
so(7l) tartte prisws s ar ferthéraineprogeraenti iovefticiemayr can eowached. In this
OPERB it %n 'iﬁcr%g%%nﬁmﬁ]gﬁbéfepoeﬁ'\?ﬁétiry'gocﬂééj HMPTeQﬁa?ﬁ%ﬂJESntact
pef penetrating body remal ns ‘betweery certarn ITmts.
V\hwmh ttimes sgit, chevduge ef suniah the srta:btehag gaetldmts [pereaseditandgalso a

be d
¢ oBoet aPa RS Sl BTk P s e B oA st pmeration
| titiis reacomdendeble that théq;r@mmbrasuregpémplemraﬁﬁg thody remains

drg head c ct t subg%antlall eo S
S0pa8 roftAl fites Mg e SR, R ssiss Butp Ttk PG PhBetating
OVEdeyabbnt be dHnesdiat ancnﬁhémtth@ggrboﬁld e@resimefusrtd@e&man the
i nprove, the _effic]ency of the

& QPO RO iach SRRl T GrrRlre ' AEa il b ppgelrating bodies

Pr &f the Hphgheadbontce tHesssH dubstangall 1yt dituktditloBsi9fto ¥peatihe total
of the draghead seen from above forns a substantially

r eekthf gl REeRsuUreAccoingly evendlk the aresepppeneating bodies.

width, & f@r%rﬂﬁfp?&)édth%uéﬁ&eﬁé}/ Bf‘ﬁwé’ﬁ%gmgrspfl'ieoﬂard soil the
respectlvely, i n which the disc-shaped penetrating

bodiaghead acqesding tQ)Wéngelﬁ‘t'grl‘J isrpreferab)y eRaracteriged,n dlﬂ"ﬂ thg whole
ther LGk Gth |cﬁg t%éag%%émﬁgm ﬁ&)(/% @trjﬂé“ées@éstﬁ'ﬁlaﬁ? f&Q&Agular

preferably o vacant
Pr edaioasugfacei with @ engihdand al widéh, inland pérpepdiedaiutaethe drag

Suché‘c?ou‘?f réspﬁgﬂ/eﬁhﬁwa%ﬁ&? tﬂEedFsrcas*ﬂg}ﬂe {;‘é{eﬁﬂéﬁﬁfdbwes are

ey have a recesse near
m pl@Bltmriedne sbyh whivayh ovéraetheivddtheof| the eubt&msplalae tHag they leave a

CO%B?C ?PEE%B %P égfgga be%\‘t{djfo %{y‘\%‘y tﬁ§ fiditR! gélé'ﬁt FFer?grably this

I oisea crnitidkec tanel tAlsd liee spneésure plateg ImértheiairaglmdareTbEeferably
penet at i es 0 nsecutive visors can
P PsiArist i 398 Fred oht ey S alosieet! Rkt ihy fddie lane

eaB)h whidnethe rﬂ'lddlfetléhélﬁéssl éasﬂyeaa@tabtbethefsﬁrfaceanﬁyhiefwatyhﬂne risk
|ng it ver beneficiary to unt a .
P s penousing BGES g BBy Eseios cuduie and lesgarapiacy wit
thmewrﬁmﬁhemémm penetrating body, thus having a
| ar ger o}eeratlonal width than a single penetratjng
body. penetrating bodies of two consecutive visors can in principle be
positioned in any way with respect to each other. To further increase the
efficiency of the dredging it is however beneficiary to mount a disc-shaped
penetrating body staggered with respect to the nearest, upstream penetrating
body, thus having a larger operational width than a single penetrating body.
In the context of this application staggered means that, with respect to
the drag direction, the different penetrating bodies are positioned inclined one
after the other and/or next to each other, their disc surfaces remaining

substantially parallel to the to the drag direction (i.e. the disc axes are positioned
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In the context of this application staggered neans
that, with respect to the drag direction, the

waledobeeBm penetrating bodi es are positioned i PCT/EP®O5/054262

one after the other and/or next to each other, their
di sc surfaces remaining substgntially parallel to the
to the drag direction (i.e. the disc axes are

posi tionedperpendicular to the drag direction). In
this way it is advantageous to position all of the

peperpeadicyiy todbe deagsdicegtien)e th thistway i isprdvantageeus:te position all
t
e QBN bl LIl RS BTN i e o wy

dothas ttheyarferam dner oumreemceyhmu pattmnag/vrtméhe top pointing

pe . j .

o S8k siteahP o Bt f3sttdaot 5ol B bRRRE podies in such a

pr wdy the caliséd prudusmmwﬂltbe higtier thdinathe aecdumalated production of
ection of the width of the

Copsi dered in.the dir
drﬁ‘&?&%’ag‘? '"pﬁ'édaghgqc{'%% pl ane, the disc-shaped
penet r aComgiddred i $hec dinedtion @dthé width cbf die em@med«esir itieesl suction

erhaps, di f.ferent, distance from each other

P PRAE P EEmed PR palies BT REPOShaNaT hiaagh sipsired
t hpertlbp® AP, Gfstérf&@ by eddoht othgr. brrdé ﬁﬁjtmdilétéﬁcet B! @mong
under water next to the SU?tI on force

dthQPBHB’éQSoﬁe{eﬁ'g‘ ingdcy tg diensian of trPeRriatigg bodigs and the

Ap@itdl driderwatet wéibt, eRP Ry EHee§ud¥if)nth|Q:eSdé\)elo@b§ BYf the sucking
i nportance, and especi aqu%/ the ratio conpression

st Riogt ol fien suationcines ARA P hat dbip | Proparties, of [taeysoil are of

t hi¥ prBnéd RInBRishatigIyiRirsto éﬁmér@§m8ﬁ‘5ﬁr‘é\tgtﬁ/’teﬂsﬁé‘ &feritfth of the
t he penetrating bodi'es can be easil per son

sksQil. et is relearethat tan RepEaPSateotheine & thel mttﬂq} distappe of the
C° éﬁét:‘é‘ﬁh%%dibé chi? bé%‘éé’n% rﬁQ&é’E?atp‘ér% |||TeB‘?rr fRétdtelBecause of

tance Detween penetrating i'es adaptabl e per
pr thesaimpliqity of the ganstrugtionvikip adMentageausito amaledhe eutual distance

b : ) :
bl bR oD S ABEPEA o ro
pr didiantce dbatween théipeneirating tmdmsuand)qoadapéedmmfunctmmmféhle type

pe r.af i N a |I

PR SRR T ARG s iSPs BRES Rt ife il damaged
di pérmetaéing | bmaiest ban dier easllyoreprhécedhbyva aelv bedamaged wvoe. An
consecutive ene ratin |s bet we

VoSSoesALl PRt el bl ity ARNSRER el €8 4R wictn
di p&tieen twoodonsBeutive nsneahiting bb@uds a$ betwawn5 Endn 90 . Most
that .t he n be ch(%fﬁgcdependl ng on the expected

prB@&f?@};f’S&@&) Bap Wper ational width. The

di anet eRe@drdingah® aeérsiinsnl the gemstrating bodiey if cabenbed that
centinetres to several decinetres. |In particul ar

apie¥pramade Boseet derendinoy oBcihReerPestosarasgure forces and the
CegpdraRdTP WidtReNes bRl Grafk PendlrithgShdielbATRAG oM a few
J Xeentimetres to several decimetres. In particular appropriate diameters vary
between 5 and 80 centimetres. Penetrating bodies with such diameters give
evidence of a good balance between the power needed per advanced meter
and the dredging efficiency to be achieved, i.e. the amount of m® dredged soil
per second. More preferably the draghead according to the invention is
characterised in that the diameter of the disc-shaped penetrating bodies (10) is

situated between 10 and 40 cm. Such preferable diameters accomplish a
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evi dence of a good bal ance between the power needed
per advanced neter and the dredging efficiency to be

waeheeysedy i.e. the amount of nB dredged soil PEI/EP2005/054262

second. More preferably the draghead according to the

invention is characterised ingthat the dianeter of the

di sc-shaped penetrating bodi eg (10) is situated

between 10 and 40 cm Such preferable diameters

acconpl i sh adeeper penetration in that sanme soil.

Hedleaper penktsalian i that isameysails Heselsh @dhighereefficinacy is reached.

di e f epet. at e 0

t haren e dn RGP g pobudiy PhodlBs WEEBeRy (R gl the

bepenetratien emﬂ)emdobetimrqyledpaghthlsmwlbfbet a’rether expensg of the

su P r , .
gionQast!bg\togﬁF&ee try@hg '%ué%d n_ hOHABE W Wrﬁ&?% wited %hglt*?cgené gé.%%oféou or

dr d@gpemshance; Beeadm:lof tffe) rdisen delslstanee infiore dragoippway |sanebded

in particul ar the suckin hattereds

ot eces. [ttt deidhs Bt Borobidf HRRUEER P fing srpttered

at sdilepistesothe dsaghieasd aah tieembhldedtueuelsuregl mh meluﬁst:uhe%enes of

to, the draq. directi Pre bly .t ries, of

i st‘ﬁeﬂkﬁf‘@ag@ﬂ R%%ef{ﬂo%?’ {TFo ’agh%’eﬁ '%%s u’reée’ﬁﬁ"&ttg's Sérls of

ri glath ishlocaeat oPthec@isbr pAGRE itieg iprepstirdilateT Fight m front of each

t he
q;htnhéelatlon to the other

p03|t|on|ng of the series of teeth i relation

ot Pitetiating dogy. thespesitigial tecssr 'GFr?g

| N¥&E bOthe draghdRy é‘d&@mﬁg t&tterHﬁédtiﬁﬁ @én bERh&HALInf fufiction of
conditions of the soil to be ed. is therefore

pothéi gResificocslitions #f hResalletq @% (Hf’dg@et'h iy, farefeeanpossible to

anﬁéé?t'iondm@!@ér" 281 feth PshEARARTOMNFoRHeBfm of Irl’h&%%ﬁetratmg
the series of teeth are positioned upstreamto t

pehediestInrgseder series pletepticte RRSitioned dipseamde tawenetratmg

pog?d Q% efhep EHJ\R/m%tnbgl%sthgﬁr %g?}% @é?gfrlgitloﬂg &%npi‘ﬂréiiid/or on

SOl or exarrp e or san renoved
i nthecheash @9" dikel farexampie elpy aniliogsants qneemmdu ingdisantiecand/or

RS o 5edd K bed P
provi delfl desirdd the dregisadoamsogiing Estmflnye;rﬂlonmnltmspmmlded with
Dt hi
RS BolTo 8L SRR Wl P o e o
gr plessurbl ¥ h(fal{ub@hcadtlogmfgeteasmim fort thel |hjectnorknf)wate‘rppreferably
an S s .as
o el Bleka By it By wBiiSK fiecBaprtiind Rosd ekt sois
Soa$ $orOé)(a®:fpi3e Bamndl sbik 'ﬁﬁ telrf]uarene,d obthet ditedglagtlhl spblesem on one
the v i C rou assin
o aeiEis feli gy B ifeth prasatt op B wsgr g weish: By guahmpassing

S0bf the Wraghehdiovef theSsoiled peallofisbi s &t ofUTKE doilBut ofifif this way
known draghead can al so conp rlse@éet nozzl es for

i nf&t 'ieﬁd’evﬁicé?d HRdERe knoy graghead gan flsp comprige detinpzzles for
borIoeand yaRg POBPREh Areire MOCOTUNAL i I® ok eI, Usua
pressures lie for example between 10 or 200 bar, but pressures up to 2500 bar
are also possible. These make it possible to suck up extra sand, since the soil to
be dredged consists of stacked grains, which are pushed on each other due to
their own weight. This packing balance is disturbed by addition of water under
high pressure, by which the sand is fluidised, that therefore can be sucked up

more easily.
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are al so possible. These nake it possible to suck up
extra sand, since the soil to be dredged consists of

waet@ekem2yr ai ns, which are pushed on each ot hePCTIER2008054262

their own weight. This packing bal ance is disturbed by
addi ti on of water under high essure, by which the

sand is fluidised, that therefore can be sucked up

nmore easily. It is surprising that the use of jet

nozzles in the draghead according to the invention, is
advant a@es:a@rprlarng Heatdthe digeraf jelf mazzlesrin yhevdeaghend according to
dr [

ac ey MEaabeol € (8 drcuairk fitiShl ifgh B Snead i
dousest foeband=od¢.or near the pressure plate with the

penetr n h

o ect ol ft 128 cah.aBooRHOT) VAETARUGH, de oliigbpsiream
u ndmﬂ/ohdcghnqmeaesamdioreneyr tB® pessare, plafel withc tmgmrmtratrmgw bodies.
evacuating the soi ak S thr

o & povidseatt mepnt g K Bidalee itk SLRapl ey et Snattorea
fI sbrdusdeigwrgﬂn@r@ésumé}g tzoo@ebarpwrll soapleratoi ih .eviabuating the soil

O TR e By Yol BPUEE 7 e LR, Yze amr

CoﬂlﬂerembethenalrééwvbMeﬁCﬁdr@f ofy 66l Nigh hr&l)/r.ﬁfst‘re@rh tnbent the fluid
sojl, thus better deflnlng t he soil surface,

whinigstada th.alesady ety $sHPed ol NnAs? prramursdw@rceop?rﬁte in

a FEMBVingSetter IgGuridf I%Zér‘ércﬂ tRé 3% tAGSBEIS dinirdthe sorl surface,
penetratrhnﬂ1 bodies the fluid is injected under hig

pr @dterhich e prnetrating, bedies saf improvably @dbereg: {ea é‘EP“H‘érnSa’ the
SOplesHFBYME c@n{pﬁé‘iﬁé frdd bé\ﬂatr*éﬂﬁg bo&l@é RVAtIE S He'é’ré?d under high

penetrat es the already partl ormed cracks and wil
t hpiesswedn 4he; df W@Wh@twéﬁh@qu?@ hard sailebensath a penetratrng

BeG@%Q—lérE?y s Fuk Qr‘r@Fa?eé 'ﬂ‘ge gné‘éciy\’;\})?r%y%%e@%édkg'a% will

ar of” the pen tratl ng I es al so decrease
Ththepaferet acsplegdtet the phattesing of 4he soll. diaepuse thegjetshevacuate the

Pegl; e?(%d S @?@l{éew "welaP Bt mle'“ﬂ{?ﬂbfrétgngtogodﬁgs%rﬁ %E%Sdégreiagé.

inrelation Vi sor can 'be ar rari
Thus itThe ppstr@n bf thet prassurbeofid esmprising dhe denetrating bodies or

r o h% eé g@llt ?ssgamg%lﬁ)s E%Ia@&nsg{ th% so? ri)%g%rgrtrgﬁhfc osen.
pr Tt & mslsruh thah tHeepressuné adlid)iin aelaimmrtecthe dgagodrmtron of the
teria

. . The hat
or 20040 B4 1F et ufRHAE AD PPnisch) Eoimal sefthe prpgsure
I nyetiat ¢4 bal mowrted:l ajrea ¢cmnactprgoprpesthéryfort prevideealhagnaterial
up a d/ d i ng of at artl"ﬂb hard under

cust] melgiresing pollis ARGt Bter bR KiseT Pesg: e

Wi t h a vhagheatdorcasy delagst & ahprocByeidr e bidakRg u% and/or

detai |l s and advant agﬁes of the device accordi n% to .t

i ndedgingof @} lepst partially hard under water soils with a trailing suction hopper,
provided with a draghead according to the invention.

Other details and advantages of the device according to the invention will
become apparent from the enclosed figures and description of preferred
embodiments of the invention, without limiting the invention thereto. The
reference numbers relate to the appended figures.

Figure 1 shows a schematic side view of a draghead according to the

invention.
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beconme apparent fromthe encl osed figures and
description of preferred enbodi nents of the invention,

wowrdhoet32d imting the invention thereto. The rEdBPERPWO&054262

nunbers relate to the appended figures. Figure 1 shows
a schematic side view of a drgghead according to the
i nvention. Figure 2 shows a schematic reproduction of a
| ongi tudi nal section of the draghead according to
figure 1. Figure 3 schematically shows a bottom view
of the bigughe stowe 8 ectiematia reproductiony eha ilangitadinal section of the
sc I Y es a suction surface delimted
byaggg%éudr:gﬁ%loﬁ/'h%# Jsr%'r;ls and a preferred placenent of
t he penkiguest 3 sghdroatically sm\gw aeboltams viewsofithe deaghead @acerding
crosg-sect i.an, f ead.

71 BEiPe R ! SiRoldiCaly ifeiilies 8 eiEh SRR EGiRigg.by @
s eplheahtysof(yﬁsa@ and raggrbfeadd qnlacbr@mt of the pEngmt'mgﬂaodies
schemat | shows.a | ongi t udin
i agheatiouiec it SIHE 1D e a b S Rsredih=Rad € ling Goeot the
Fi draghedd sifiguse 3. schemati ¢ reproduction of a
| ongi tudi nal ,cut of. the aghead. accordi ng.to. the
| vant | GG 45 St 7 8ar VeRikdRan 3 B seats & pghgad o
i nfiguritde view a detail of a pressure plate conpri si ng
penetrati ng bodi es ure 8 final Ity shows in
view a Gi¥ sé%'%%"@ﬁ*'caﬁ%ﬁQOWﬁeal'P'P@ uging! SSFt'Q’hé’f a d’aghead

dr a&defdiflg & thbiiienBoon Bardls@edtead 1 for a traili ng

suction_hopper according to the invention is in
noved obigHre: Reshonis| a sghematic seproducting ofj @ é‘t’tg'tﬁﬁ'"élr ut of the

ar §fghéad J&%rcﬂﬁé‘ﬂﬂﬁ@%knﬁ&ﬁﬂftﬁ'bﬂ@vfs@r the invention is
mounted at the end of the suction line 3 1 and is

connect kiguené sehematicallyshowssin @ gidediieve atdetaihef @ peagrergdplate
1 LSm 's‘PrY'H@r%tr‘Mﬁ pSditd erent nmutual Iy connected visors
2a, Z‘Er,rl _ch, I,&as Is%own in figure 1. Each visor 2a,
2b, 2c, Figurechfipally sbowain & eeastview aerosatsestiah gleag thedine A-A’ of
30 Il 4 (4a, 4b, 4c, ...), an upper

the drgarzqoa?j szgﬂre ..) With possibly an arched
par t whine draghaad msfon mtrailimg; sudationthapper adeptding todhe irmention is

r evoI N %\?edogv%g m%u'rf%g% 5¥)q{i‘the6 |rec§ ?lof ﬂrrg\ygrm Ttng o?aghead

sealusﬁg ct ed he “re
ex dmptardimgrta l:blhmmvehinorpls rimmnt@n pathte emfd dfitee suotiod liperdisand is

be] nr%enpe%n{h%getg nInt heﬁ% ae%b |ment er Idrr]agghead 1 is provided with
different mutually connected visors 2a, 2b, 2c¢, ... , as shown in figure 1. Each
visor 2a, 2b, 2c,... comprises at least side walls 3 (3a, 3b, 3c, ...), a rear wall 4
(4a, 4b, 4c, ...), an upper plate 5 (5a, 5b, 5c¢, ...) with possibly an arched part,
which remains in close contact, while the visor revolves around its axis 6 (6a, 6b,
6c, ...), with a sealing strip connected to the rear wall 4, for example a rubber
strip, being part of the fixed parts being mounted on the draghead 1. During
dredging, an underpressure is maintained in the draghead 1 to be able to suck
up the loosened hard soil particles and other soil particles through the suction
line 31. According to the invention the hard soil 50 is shattered and loosened by
the action of the pressure solid 20 (as shown in figure 4a) which can be located
upstream and/or downstream and/or in the interior of the visor 2. Preferably the

pressure solid 20 comprises a pressure plate 21, contained in each of the visors
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dredgi ng, an underpressure is maintained in the
draghead 1 to be able to suck up the | oosened hard

W@ eiob/opaes i cl es and ot her soil particl es throupth/EPm®05/054262

suction line 3 1. According to the invention the hard
soil 50 is shattered and | oosgped by the action of the
pressure solid 20 (as shown i1t figure 4a) which can be
| ocat ed upstream and/or downstream and/or in the
interior of the visor 2. Preferably the pressure solid

202804 rzpses ha\qmgésgan@ctﬂdaareumdla seerndi@xie 86 itg theaysorad. The
th [ t
o DHlonae B il ippdiment B AghRHotaleh IS HEl Glq ML P. n
ijnthehp@semreoplateeﬁﬂ asnummemlqi @llac-aham%d penetratindr lagies 22 are

| n r e e

ai DEEERE D dho, B8aoind) BOAHE 728’ 85° decsbabtidfie Grg surace
pe(petpmﬂmu@arktodthesdi%ﬁ anie A7) deirghapbstantidiig phralel to the drag
surf ace endicy t.0 the disc axis.27) hein
= uHiEGiRo PTG SR GanglbopfpeizRcert pife bl b by 854 % supported,
peWEIh Iagltrhalgpér?ﬂf &er‘ﬂlclamfmmt'@f gd?eblzs on tmbcgﬁqnaﬂd.t I@rcfrder to

W a Sna I Clrcu erentl a

o okEER e 5l YeriBtalc (T 45 S 30, I 35 ASEBbIen g genetrating
r esdxﬁé@afees@p@hdédway fiviges 50 |ﬁ%nHQ)Nt@ﬂ130@r%§$thb @laté 28, so they
penetratl ng bodies are sus ended g%uwiﬁ@ges 24 in

antAbrotRts ARNdINeE axise 7y, é!""?ie 0 cenfiectagh \4is 2a, 2b,

ar ggind i§, hﬁdésu@&l' §ro?r?jed'6hethéhu?h@eé?ﬁ botbmaUrace On B bl ate 8.
visors 2a, desired, provided on t

up5he bagh Fkiéﬁet%ﬁﬂéhf\ef%éf@ isugesherqugh) sitppog forrihe draghead 1 on

Pl deeb&idih 50N anaasd tﬁé‘%ﬂﬁé’rshe?rfboﬁﬁ&réé‘l%o%iﬁckﬁf séé\ﬁnt against
draghead 1 on the bottom 50, and on the other ha

enBossible suetion: ofcwalgr 08 dhe apstreayaisids: T@@s@aam%adsmacp@ﬁmg to
of {HeahGIntiBR hhb %éié’oﬁiah{’a%@tﬁét%e hd ﬁg.&gm dmi tted. In such an

accordlng to the I nvention has vantage t
heennbpcﬂlmeet #tsdunction inteken euer bmtmmegatl@m@ﬂeﬁéapf the most

thé%{ﬂét%ﬁ-f o0 dlufe ¢ F&‘”zé"’%uchy ES?eer%B@t ghiﬁ%opu‘?é’dtgds to the

nost upstrearh pressur
pr dfaghedd. \it is gnetmrybledhaletl:eedzraghead}s phosighd awdth & tnuimber of jet

o LA Gl 2og i G FBR L ePaRH TS, e HaSsi e

undmesbérghuateﬂmes:medémlfm thizsecaoibe. su‘bbtaedwatoagstae)suctlon line.
o bifing, PerarasSager e arnahniBir i S1PBr peleGRbcheciiizz wi

lthde\ﬂatmd at lagyep presburet Oﬂgheg(hdrcﬁlsoﬁzowm mdﬁ\rl]tﬂé Qgtter is at least

ar res ure on thpe al SOl I N | C { he att

| ebalfiaR, SRaits Bhayl e GtiAtt SPiaos, Batweeh angeis body 32 and

S UfhleasoRt S0E Préterablyesihnador 28, RIABE, 22 |§ﬁ&eb'ﬂ9ré%§édj oh@. the soil.

Preferably each visor 2a, 2b, 2c, . ereb

pr £8ig &8 asepmPlishedshy mounting the vasee%hmq' arcwd their axes 6.

MogBhtrdl Hakd €04/ 1198 ‘ﬁOc,h' n%m Bk Yrovidddng Iikitahé afg@sr Geviation of a
Control bars 10a, 10b, 10c, ... can be provided to

| i first V|§we|ndﬁ@ypa,to acsgcand yﬁobfdlrgctly connected thereto, as shown in
figure 5. The injected water jets, preferably directed to that bottom part that is

situated directly under a penetrating body, can help to turn up sand or
sedimented hard ground parts, which then can also be sucked up more easily.
At the same time the teeth 11, which are, if desired, mounted on a part of the
visors 2 and occur for example behind the jet nozzles 9, will cut loose sand or

other soil materials. Behind these teeth 11, or in stead of these teeth 11, if
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first visor inrelation to a second visor, directly
connected thereto, as shown in figure 5. The injected

wowioen2j3es s, preferably directed to that bott oPCPEP1005/054262

that is situated directly under a penetrating body,
can help to turn up sand or S,ﬁgi ment ed hard ground
parts, which then can al so be “sucked up nore easily.
At the sanme tinme the teeth 11, which are, if desired,
nounted on a part of the visors 2 and occur for
exdegied, Besficand spdes of jeigwzrles Heamibe| previded nege thearear wall
or
ot 20er SlosBP le VS 430 roa Bl he R sBfbe of Gt ndPzisban bo
j esubdividecein 9 ficstrsanies mf Goti nertlase pointing te dbe teedh |11vdndior the
cl r . vl

Bec'r?e?raE H§ t?’dgze%cgﬁd zée stsegg od es%é oS Q)q r{et tﬁ? {Q@g?hs ea% ecﬁrected
| eVerhcalIoneslﬁaﬂwvemcmlg downinaeds. Jdae I)ets lnjenteld by thejet nozzles are
pe etrat| nd .ser nozz

AR Enalechar RNt OF gt Br BeCy S IFS ot ngrles 275 friced to
dobeﬂmrfIﬂBilseTﬂme soit! ise.ideiepet, @dabthetrear wal and1a figtheashatter and

inti to, the inside of the visor. The

| t
%)oexa @%r@ﬁég?‘%ﬂ%gm%s?"o better fluidise the soil,

| . €. deefependtedion o ehd peretriaihd badids DO i ltﬂd h@ﬂ sohaidtérial 50
and | oosen the artI% | oosened hard soil

pefRit PSEYTRN BRY tdeSIrp rﬁ’@PF‘atqeﬁﬁr‘@B%%thﬂs'Fﬁs Pﬁéh‘thPBet’at'“g

SObd)dl@@Q@rth@suEQle@aﬁbv%PCﬂhb spBcifid YropRptidsest tﬁ@@élhw and so on.
dependi ng on the sizes of the penetrating bodies 20,

t hit ispessialete pevide means ta gdiuist the deptiefithe Egn%tfat'f)ﬂe'" ‘this way
S oh s P exdtfigle PBsSile thit the pRRSSeidte 0 vﬂfhod'ié @ﬁfe@ﬂ%nét?atlng
laUSt the depth of the penetration. In this way it
odigs AP lies cwwtqﬂ irpediatelyre the serruvall wh@h <ap be wptaged, in
t h
' Dpay rﬂbulé#%l@ﬁk?o b Shafigh '|Jb%\td]%‘%ﬂ Veﬁ?lcﬁgslt@at BQ%‘H%ﬁGt e rear wall

I ate e rear can e repl ace
paft of thel\mordhcmge af a hydrablin openatiancthiseeight adjupinant takes place

i BHﬂ{e%’r %ro?ltﬂeet{rauﬁﬁqjédb%oﬁ ﬂéﬁpé{}‘ﬁ‘rhe fh t?él%lit%%&l\é'ta%% mo[JHtmg of

case of drau peratio ust ne
t athegept walé4 @ndfoh ¢heppergratiog bodies Qﬂahlhs la],s&sube efiiciency of the

ho ry T [ d I n
el sraghig, T AE=ges, o b8 PR Lo B oty Bt i
t hfeinefidn ofitee pyopeftldshﬂ tmesmlldlmigbmﬁ indepbrdent ®Ethelpenetration of
{E]etratl n& Eth can be optinmally adjusted in
15 bYe properties of the soil and totally
i ndepenAiﬁadsthelofenttbdlnmﬁﬂeéfr thel draghbad Neccuidiny td nthé hﬁventlon is

CrRhawy dR FEFe (& SRR of APYARg e MRBt aah apulae, mutually

Pr edtinécted Vidtes, \dagh fwithi thbir BWwhtprédsare mutw@btefthaoameduﬁgito the
vi sors, each with their own ressure plate énote t hat

acuertiondt isgnat RECcessABNCi RsAVide epch wiser WEQ@sOg §syre glate), in this
Pr 8MbE@MRAE Bnlyi 61’ vidhrt 1 iusdd 5§ WHthPAtIB 83t orldpreBifre solid 20

(figure 7) with penetrating bodies 22 is contained. The visor is again provided

with sealants, as already mentioned above for a draghead with multiple visors,
and shown in figure 8. By providing one visor, if desired with a large length (for
example a few meters), a better sealing from the soil surface and from the
surrounding water is obtained, which benefits the efficiency of the dredging.

To ensure a sufficient sealing between visor and soil and otherwise

ensure a sufficient efficiency in dredging, the draghead 1 according to this
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enbodi nent only one visor 1 is used, in which at | east
one pressure solid 20 (figure 7) with penetrating

whowk®%s7322 i s contained. The visor is again prPVI/ERIH05/054262

with seal ants, as already nentioned above for a

draghead with nultiple visors,, and shown in figure 8.

By providing one visor, if deTs4ired wth a large length
(for exanple a few nmeters), a better sealing fromthe
soil surface and fromthe surrounding water is
obembeditenivif provisiedewith & viger 1 withcipegssyrepplaten@l, in which the
dr r%gélﬁ}?-pleﬁg zﬁﬂﬁ WtinfbaSlil i %Poxﬁ@aé tHig %9&‘ %?%“th\é'cﬁ&éhead
and sol I "and otherw se ensure a sufficient efficlency

i n1dardigr the viser &, aiphedtichl thecthirdi agjst 89 extends substantially

t hj i ' r QVi Wth avisor 2 with
pr%é@g?&éaﬂ@tethééfagioﬁ%ﬁﬁ(ﬁgﬁ the pressure plate 2 1 is
nount edinr ewahtirgblthee aressack alatdi2ldresmwivabl@Orauadtdre axis 29, the

d h 1 d/ h ' 2.1 i ch hi.r d ' .
20PN B0 2,08 3 i B g, U, RIS 7 e son.
di Obeibusiy the rhutuabdistancg Hdtwedn eirgyinge ppingd 26 Zarid/or 29 of two
revol vabl e round an .axi

29, th trati bodi 22
L SOTREPVE fyRfre HBS | Gar b6 (ReSST it ARl e choice
Coyeégungling dr) andal witherdhing$NBe sHiE IWVRAReMinpadved dbdtient has
26 and/or 29 8f two consecutive pressure

/ lates 2 1 .
caPresairemiales 21 which gagcPs eanepgiga to f'}?edréﬂ'i‘fl?o%de% aegentenor 2

ONthrGUHANS sPliftE Eorindichiers 28 t Higchs® isgring%ér_#ﬁefch@ﬁ 28 1P 68K tealised
enbodi nent has pressure pl ates 1 which can be

cobnadesspn silleddn dheygriaad i3 PEferably exeeuleddasuch anyayigat the

a plekkile pRENEHL vith Pénerily BodiBsi PP &R MRFbIANa 2Ranhstation
easily realised by a person'skilled in the art and is

pr &4tstaninly peendiedar ip heceilsufiage SAaBy resliqnty syspending the
pl Bﬂe‘éf&eﬂpl%tif‘E%?:%Hpgﬂé&gthgpﬂieeét rﬁ Gﬁdhlé’cﬁtb;élﬁlr%@is levelled

trans athn subst ant | Yy perpendl u_ar tO_ e_so
suaftercisedging. Bf/a peasistitecpiatiey? Iswithp pertitrating bedigs @2Jsi pulled over a

P ofh s Sy 26T baGiEsS i R TnBives ' dr'hoBgt bt aciive
pl free én thevaailhThie irereased ngadive ifearse, 22hicls ispafl doasealependent on
hi J,] i0g. 28, Wil Lch |

" o, S0 B0 Br Mok " HRGCTES, HIVED, MGREGF of o
i nper;]mmﬁdg bedies i226n fhoer smlf utpgh passing afvaliey) rtlbf sprérEe2Biwilk relax

t ant e, SPri ng, esu S ILh a .

upbiE, SBisedt 1 | e ReeR el irsrn SR 99erpasing the
t hﬁemmialipn.rl.]lp amnease?éfu iﬁthaaﬁ)y @3’3";@“? sﬁﬂ:érﬂPthBe \prédsure solid
re | CN, causes e. aCll ye .-TOor ces essen, . us .
[ 28 g e B BRacdwinh KT Son Y Incqualifast @G SAIGMnich Benefits
t hre ﬂéuatsimyidfitﬁ@tdraqrfé@apsvdh@@hbae abspmyr#:tiel | thél pdfhetrating

the |atter is less |oaded with torsion by inequalities
of bedies 3l alshexnerigaerlest damAgerel i ability of the

dr agthea?he Bpridg@nhBeidh ZDesH B Bledftdd MMall piidsible ways available
enetratin
P fo a persongskilled in the art. Thus it is possible to use mechanic, hydraulic

and/or pneumatic spring systems. These have the advantage that the spring
constant can be adjusted, according to the condition and the properties of the
soil.

As shown in figure 6 and 7 the pressure plate 21 is on one side, if
desired, mounted revolvable around the second axis 26 and/or the third axis 29

with the draghead 1 and/or visor 2, and to the other side by a spring connection
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bodies 22 will al so experience | ess damage. The spring
connection 28 can be executed in all possible ways
w@@slzisk® to a person skilled in the art. ThuBCT/EP1085/054262

possi bl e to use nechanic, hydraulic and/or pneumatic

spring systenms. These have t advant age that the

spring constant can be adjusted, according to the

condition and the properties of the soil. As shown in
gure 6 and 7 the pressure plate 2 1 is on one side,
&e@u igufe Grennersbodieeol isaphawminwidch He uesitaam aidesof the

r%@ grplétgeﬂt gl %ﬂn@%ﬁﬁ& r&%h@d{r&'ﬂ& FraNsadod &Y Qor 2.
) e by a spring
coiilmedowostmm sidefis gonneciddn therisdr Abyta springlaennedtion 28. By

mi:&rge%&g/eﬁg%{/i\ﬁ@g;tgé :Bgn&F tFnB ol&[ Sﬁjfnqhgg?%s%uﬁ&aiesm ona

conhnecte SUnQ axl s
vi place bcatEdebeativesrs thectwm < ndectlosn pmnta té@tlse 29 taod tshengy R8)arlever

2 by. t 2

or ST Rl BReRves Py daviactiB R Toiot Sbued iy orng 28
pl hae @ be orly & friaeiicn bf)tt:hii emdiledvgrennd Ipeedsue which has to be
connect oi nt.s gaéié@&w and spring 28)a | ever

acfX d:@qagpsi‘ﬂ&i use of the |ever action, the

force e@etdfseBissprthe@nbddimaént iwithishlyohe vidor, teth,i jenozzles
of the required und ressure whi ¢ch h to be . .
ex@nq éﬂéc"qua”t ‘PPe”%%hlgf’P%Jf d,@s 6’889’ 'beéfab@aa?%r@n gmBedimgnt with a

t helpiBosticoRRéctyd ViBorgnl y one visor, teeth, jet nozzl es
and such can be used if desired, as descrlbed abov

for an En®dar feRtEVRNt Hak sgprly a‘(Yﬁt?’y'sof’fUP@B%QHP'éQh the relatively

V' §ﬁ’;§r6dudt|0e %ﬁcﬂ%r oft @1ep\'i|§d(re@tthbh@t‘a RaHRPlY pr‘é@érﬁ!’)ly'vﬁell sealed on
I'i'ed through the relatively unproductlve Si des of

¢ hibege matIQnSt efembiy; fheaside wvalls & andp|of thevisoxarml well sealed.
th@gRRnl ASAGT #RS d %h@é&ré’écgb d‘ecosih%elﬁ%hincﬁw %narﬁgro“ Bfis this

the visor are well seal en using t draghead
acpenaiiatign ischindared.nventi on on hard soils this

penetr at}bé}gfo'rec’ B gggéf‘%ﬁj in e?ér?[)l? 4{3'%9'§g&pr jus gaiaﬁts 40. By

pref er y provid I'ng t
s epitogtidting th@ setalarrks 40db mawwhmusmdththat tige sucttqncfnrdeoomg;natmg

or h i,on,li i ]l ck t
dr*é%‘lﬂ % ro g 1y‘ﬁ'(|)|nstlil"§k ttl??eednlsagﬁﬁaia’]strwﬂ{;}g Oﬁé’eg’te [ 32’3 5gh thus
at creatirsg apaa/t leaa‘; parhalwercuhm ih Hiee spaxmedeimiliée;ﬁ ttyet::iﬁ wsor szand/or
Vi sor an r e p e or e
b o s i, 28 S oS sPL 30} s sfidipnection”efdires that
coam@sconmressrmstrmdﬁfdet e thﬂgi g?tagsag:r fgkti&dmr’ed

£ kB8 S 25 A o (et BreaistaeS sy clhestics: dpyapees. By providing,
according to the invention, a number of connected visors 2a, 2b, 2c, ... this
compressive stress is further increased.

In case of the preferred embodiment of the draghead shown in the
figures, sealants 40 comprise a closing plate 41, which is received slideably in
height, in a height adjustment groove 42 and is contained herein by means of a
flange 43. Groove 42 is applied in suspension plate 44, which is connected to
the visor 2. The dimensions are chosen such that the closing plates 41 can set
on the soil 50, in which occasional level differences can be absorbed in a
translation of the closing plate 41 in the groove 42. The sealing can be

improved, if desired, by increasing the weight of the closing plates 41.
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according to the invention, a nunber of connected
visors 2a, 2b, 2c, ... this conpressive stress is

wo 2obkz1323 ncreased. I n case of the preferred er@ODEPI0BFI054262

of the draghead shown in the figures, sealants 40
conprise a closing plate 41, 1\341? ch is received
slideably in height, in a heignht adjustnment groove 42
and is contained herein by neans of a flange 43.

G oove 42 is applied in suspension plate 44, which is
coRreserably the bettem wdge #52f thedosingralets 4his relativeliidstA suitable

S “%kﬁ@%}of‘tﬂ& bSit&ﬁ'e'aﬁe B53 R eﬁarﬁpf%aé"tuét%‘d b%ﬂuéé}gs 8R4 20 em. If

occasi o 'evel erences can
abdesileddhé hottorn edgs isqirovdedwith baubbessoatingl ate 4 1 in

the gr OpY %edé%le {Bhg é&s‘?%% ggdé:/\rg%sgﬁre |ﬁ?ﬁ%¥\?«g or o? the draghead 1,

desired, Dy T'ncrea

pl thiedattet chnPregirevided ywth ladwlh)gnwe)mgatkyeg 48lvef1 3tvbmch can at least

cl osi late 4 1 is tively flat. A suit

C P TR GOt Re fedudsiid T Bh ySerbraesie pétofidsfEhEn, so that the

Si Hragheat ls&nﬂte@htdidragd)rﬂﬂa penetiatingl eadiee @2texpeti@iceantoo great
ed wi To be a

edge | s rubber  coatin 0 .
oo ik O B, dEMaped Iviler tom ahisidi hetagnega Ll b6 allSwed in
dr By bpésing the h;gulaﬁhg ealvears, Be th4tare dederirédsure Hi legsthpptially
grul at i n%\_val ve ich can _at | east rt| al | gv cl ose
opgdrrelarably the fegtll?é'"%a'é(?g@é%lﬂc%dﬂfé RSt dUngiregm rear
Soeﬁchﬁt Tﬁé"?eggjléiﬁlb%ﬂ/el £3 g4t bb @djustddofréthaBe Shiptdi€if desired, by
penetrating di es 22 experience a too great a risk of

geMERRY OkRMhAeMatiGHPAaTPIESSHFE SIRASUERMEN i EMR%ERd 1 can

be al | oprdsirg $¥d Q@%‘b@%rblﬁ]? rﬁcﬁﬂtﬂdﬁbb&%ﬁdﬁ‘hﬁﬁna% rotdtion axis
that the underpressure at |east partially drops.

Pr 38.cFhebpiessuie $aligu2QeomBrisas| 4 @ressurespigieadbdini whie @nd/or on
”Dﬁfhikc):goé/"gﬁhbéra @@étra‘ﬁﬂg todies 5Fé9|fnqoghfe89 Tﬁé‘é%ﬁrell?évolvable

can Juste romt ship or esired, by neans
of argund @ncs 7€ and dee peroprsadeinridagaijointpiaces 24t fibe wiegelrating

bgcflcgsc‘ o O?SEOA)} rqegrq)s bfstggirr %If:ﬁt.rnﬁ@réfntlgpggﬁegg? Iﬁ)ﬁ\fg%ggipbé’neath,

ar oun ati’on axi s pressur
cobpmihighsthis isrshmdtared. ghatreq@ided compressive dordé ds sopplied by the

"oltl G W GhgPEBEVEHARRE) B B2 YR ! Bl oy o
c osquitios éafce prduduned by me"draglneudeaz:catumgﬂmeth@ aventiat.i ng

2 on t A8 BV RseatE s ey ikCirap firde $ o kiR foe yReRfon is
Thpror/iaquuwmda caumbens &f gmsél?rbcs;)hdi 22y Hmsgesje yrefefebly mounted
tota er water wei of the ra ea n io

| it TeaPa orEAL Eineb ingtoR Jaragr GREEngl Wil W San be
dr agieeatithan as Bpétatioral Width VYEMY sifgle préssufEsolid 22. This can be
advant a eous case that the draghead accordi n[%@to t he

i NYLRMAYRNGS by repHNgRg) the tpﬁn%t’*ﬁ'@ﬁﬁ@d'% 223 jns frihation, gnjwhich a
22g5edon8%8ried 6f purRtraliRPbadi8® PN isesbsitioned upstream of a first series of

penetrating bodies 22, comprising a series of adjacently mounted penetrating
bodies 22, the total width of the second series being larger than the total width
of the first series. Preferably the penetrating bodies 22 are staggered in such a
way that the desired operational width W more or less corresponds with the total
width of the draghead, without ‘creating gaps in it’. In staggering the penetrating

bodies with a mutual distance which is adjusted in function of the sort of soil the
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such with respect to each other that a |arger
operational wdth Wcan be covered than the

wep@sarizehal w dth Wi of a single pressure sol PCI/RR2005/054262

This can be acconplished by nounting the penetrating
bodies 22 in formation, in VWifh a second series of
penetrating bodies 22 is positioned upstreamof a
first series of penetrating bodies 22, conprising a

series of adjacently nounted penetrating bodies 22,

t heealiggdaprogietion igfthighes than-theccusauiated p@@émom af gbithe peperate
th ' of the first series. Preferably the
peﬁ%%ggﬁb%éb@%%ies 22 are staggered in such a way that

t he desltrigdurtesradvactageous thah af\least dworpenetrating bodies 22 are

' t j , t . ,

6 ESEBRANER hbliteh Mo dtefing'biblinthe difia BEHRRTS in whicn the
pelast patéatradjng doddg thel inhuse mMostuddwmtrebanpesitidnedpressure solid)
diusted in f ' f. 1 f il .t li sed .
Ot Paudt of Sfbeir EpefHiohied™ tha o Bieyial 6 BB, R gt or it
aldln thisewaep @fétwm%ibralmipﬂ? chobde ssrt\ply ta.n'd ?pr(E)gI?Myz r2eached.

van eous a eas WO en rafil n odl es
B L T Y 1 R I
drag di Bpéfid edmbinatiéh vhitehdiffe@nt asprop@neits ad iangraghebd of the

(the in use nost downstream positioned pressure soljd
halOMD BBBaR SFPTiSSl SN dRsEPaRe: P HIGANGY (o e pRW draghead

pegst babkpdtdpdy in front of it. In this way a great
operati gnal depth _can be sinpl% and progressivel
f

n . € . y
r eachedThe inveaken jimot \igded Jp eepeefinenls; digcussad dere and
| ScHidifgds echn By HidBe CRIMMIRLWRibUPTddoaRing frbRY @ scope of the
I nprovenents to a draghead of the known type, a
suapRanded glaimsi gh i ncrease of the efficiency of the
new draghead can be expected. The invention is not
limted to the enbodi ments di scussed here and changes
can be nade to them w thout departing fromthe scope
of the appended clains.Cains 1. Draghead (1) for a
trailing suction hopper, conprising a visor (2),
revol vabl e around a first axis (6) for renoving soil
and a suction line (31) connected to the visor (2) for
the renmoval of the | oosened soil, characterised in
that the draghead (1) is provided with a pressure
plate (21), which conprises a nunber of nainly
di sc-shaped penetrating bodies (22) on the soil-facing
side of the pressure plate (21), in such a way that
their circunferential edge (23) is capable of
transferring forces to the soil. 2. Draghead according
to claim1, characterised in that the draghead (1)
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conprises a visor (2), which is revol vabl e about the
first axis (6), and which conprises at |east one

w@emsmemes pl ate (21). 3. Draghead accordi ng t oPCI/BPI00R054262

characterised in that the draghead (1) conprises a

plurality of visors (2a, 2b, , ...), revolvably
mount ed around the axes (6a, , 6C, ...), each of the
visors conprising at |east one pressure plate (21 ),
the visors (2a, 2b, 2c, ...), considered in the drag

di Eaimson of the draghead bei ng consecutively mount ed

br aghealy REGPET 1Y) B8 adiilineSniof bRl Korigsio a visor (2)

chmvlals/taelel aednd ra fisataxtéwaﬁ)plbessmoanglwle aggla) suetloﬁ line (31)
revo unt ed a se a o the | .
dr SYHEs dytﬂgp S M§PLE2 lf?fe GiregpPvs ?r}] %‘et ?(?8 o%Pdl' ghagrgcterised in
( 2fhat et Graghardl @Y Rspranidea Wit @preaburglplamt(ﬂnt BicHr c@nprises a
di rection F??\. 5 Dra ghead accor di ngs[ 2 one of. )

c| B4mgeriof majhly disc-shapgd ipeagirating: hadies; (£2) %nl'éaﬁ'natS@e of
(2t3hb prés§Re stk 9@1%, Qn tshieh %’ adpenst théir c%dhfb!reﬁtfé? e\dEéQQs) is

(2) in such a way that it is revolvable around a t
axF%OaP@?ft’%rﬁ@’ﬁ'ﬂg ﬁoépe&%%hee%"endl ng substantially

per pendj CHlRjheb® aE&?rdﬂPE!& cfirh qc&hé}QctEaPQed i thatrRg BE%‘Head (1)

according to any one of claims' 1 - 5, characteris
t he@mprises? ¥isou9), mrmheIS(@vaa@eme&eeﬁrst @Xishi®), and which

dr 2) by neans of a spring

coﬁ%ﬂ@ﬁég%%efgygﬁegﬁreggﬁepg% Zgﬁcordl ng to any one of

cl ai ms 3. Dragheatiaceardiogite etim 2, clharactehaedjlnagatett\el d(aphead (1)
i1 t iall

soSfhse Pl 5POLAR 2a A0126, o) sUoNERZ Rl dbints tne

VI 8xes (62) 6larit, pr. )e&aoln ef rhea\tlsors 2myr1prlalng/abiedsétmeeresaure plate

i), 8

Dol TR SRRt PR o A8 drmeli 98A o
S eadauagl t:ens(e%)ztnmlmmbu sted and Ifmmlmg;a sl mtant(angt):ontwimbuh wihsle.

| i deab t di
0] ust ri PRy Eedinddngny onels Cahe 1dr Sredighsed in that
rfeﬁﬁspréésm"e b:aww)gﬁ@volvtab@ rgdsmgy@ altind G S¢oind ea;hs ozg;ato the
S”i%ﬁgg%é) ggpﬂagtéq?ﬁé v)bs’ 5@”5};@%0%%‘%?%@6 'it%rgdi%g)s'ubst'antiauy
chpéran&w.ﬂh&ﬁgdfa@ difeatiort {M. vi sor (2) and/or the klt of
Vi sors ézbré}ﬂhﬁt e draghead (1) seen _fraom above,

a subst s @é%‘i’g'rﬁ‘gl}P Ay Snetaf siaigs f‘aéeChﬁKP‘Etﬁ”%?d in that

| efp@t t
R38BTy )

S hBsbcP e é1ata s gy abiablecaropnd 7 thire ks 79)i edtirg Axis gending
a YebstHtaMPpdrBenditdahto @R drag direction (P).

6. Draghead according to any one of claims 1 — 5, characterised in that
the pressure plate (21) is connected to the draghead (1) and/or the visor (2) by
means of a spring connection (28).

7. Draghead according to any one of claims 1 — 6, characterised in that
the draghead (1) is provided with sealants (40), for at least partially sealing the
mutual opening between parts, such as visor (2) and pressure plate (21), and/or
between a part, such as the visor (2), and the soil.

8. Draghead according to claim 7, characterised in that the sealants (2)

comprise a closing plate (41), which is slideably received in height direction, in a
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of the suction plane that they | eave a m ddle | ane of
the width (B) vacant. 10. Draghead according to any

wo@pmeot73es ains 1 - 9, characterised in that thBCWEBDINS/054262

(2) and/or the whole of visors (2) of the draghead (1)
seen from above, forns a substantially rectangul ar
suction surface, with a lengthh (L) and a width (B), in
and perpendicular to the drag direction (P)

respectively, the disc-shaped penetrating bodies (22)
mobeigkidadinstmest atpredd2hard s eantained dieseindy meannef a flange

1
el dhe BReke BRMofRod A5 SkpAitiin o8 (44} coreBIIthe visor
i n(2hat the visor (2) and/or the whole of visors (2)

f th f L
subst ant1 Bresd EborSfiBl ef EnB 3 tlimp 2T8. hargetgrised in that
I eth@t\hso(rL()Z) and/ontha kit bf (iByrs (2 ohitie pxagpemzl(‘b)we@n fcam above,

dr ag

ot A ibstar i octanbyE SAREL' stste. wih Albidn il and.a widtn
st @gm{aﬁrgltmﬁertdld;lsarltg trreedlra? Iljjicrecttdn (PZ?Spgﬁvg:yﬁ m; \ghIShICH'e disc-
7 o Siabet Bebeltgngtiles 0% BRI TP aa R SUcBAWEY Bloh the with (B)

- dflthe @haroauqtlaie thatithe Iddvata midaledand ange width\Bpivdtant.
di recti (2 é{?&! bet ween two consecujfive penetratin

bodi es | pap pecordiag iy AR g %l%'E’t?rH r?gc'i“'i‘faﬁtgﬂf"?ﬂ in that

12¢heGlistr 32} é?fd/&rﬁtﬁ'e Wholels¥tvidohe (2 iof tharBgheadVi ?Eébn from above,
direction (B) between two consecutive penetratin

bofPres & substaniiabnrestangylan Guetiont $%F?e‘§'trhﬁde'ﬂﬁtﬁf('e)rw § width

be(B/)eﬁ'lnarﬂaop Pgnda&lé"retﬁtthénaﬂaqeélre&lén oy %B@&Qe@c%rﬂéélﬂwaped
o any one of clains , characterised in th

d| peReatigting podipe (27) sraustagdie @ stesaaredpesidproipdelation @Z)‘e P@SGSt
be&m,%gnﬁ Maﬁﬁ%sgdv zggtres. 15. Draghead according to

any one o clal characterised in that the _
di anet et1.oPragheadiiaseordinggecanyeons phclaims bodil@schigragterised in

b )
D0 Do P % B8 oclD BN SRS 1 rom
Vi shove( Ryrmssa wbsta'nualdy rectaingalac eudtiop soffacer etith & lebgdh (L) and a

e VAP SRSl 8 Bl AR L o, o i

( 2the. dnéc?shdbeagieaetdatﬂrgcmmbm@a areimxoumed imh stdaggemsd frodition in

Lo R3S P b 3 el -PRRSESh G R paton i
formed.

12. Draghead according to any one of claims 9 — 11, characterised in
that the distance in width direction (B) between two consecutive penetrating
bodies is adaptable.

13. Draghead according to claim 12, characterised in that the distance in
width direction (B) between two consecutive penetrating bodies is between 5
and 40 centimetres and preferably between 10 and 20 centimetres.

14. Draghead according to any one of claims 1 — 13, characterised in
that the diameter of the disc-shaped penetrating bodies (22) is between 5 and

80 centimetres.
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(99" sCHpn p f HRRPrRANERTe8SHI8r  hi gh pressure in the
soi I's. 18. Method for the breaking and/or dredging of at least partially hard

under water soils with a trailing suction hopper, equipped with a draghead
according to any one of claims 1 — 17, in which the draghead is lowered to a
position on top of the soil surface and dragged thereover, the disc-shaped
penetrating bodies (22) at least partially contacting the soil surface, the suction
line (31) creating an at least partial vacuum in the at least partially by sealants
(40) sealed space enclosed by visor (2), pressure plate (21) and the soil (50), so
that the disc-shaped penetrating bodies (22) penetrate the soil (50) and cause
cracks therein, flakes broken off the soil being at least partially sucked up by the
suction line (31).

19. Method according to claim 18, characterised in that the visor (2) is
provided with a series of teeth (11) extending perpendicular to the drag
direction, which teeth at least partially penetrate the possibly already torn soil
during the dragging.

20. Process according to claim 18 or 19, characterised in that the
draghead comprises at least one series of jet nozzles (9) for injecting water

under high pressure in the soils.



