*159159* 10 11U 25 30 Method and device for noving rocks and sedi nents under
water The present invention relates to a nethod of thj/wmmm pbed in
the preanble of claim1. The invention further relat ﬂme
according to the preanble of claim3 for conducting sai d«ggihod.
Background For work at subsea oil and gas installations or in connections
w th such T qklolianlitiice folmoy MBI BHSNAASRARLAs uhdEFackP OF fen a need o
move rocks and particulate nateri’al that partl'y  covers the bodies that are
to be repaired. It can be pipelines, valve housings and the like. In a
simlar way need may occur, to renoye sedinents in c¢onnection wth.new

i nstal | ati ons'dRcSERen 'eé’éﬂOBé?lfISTﬁo 30‘?“3%8‘? O&gﬁﬁV’éildeé‘T”bégl”} g‘_(‘?tpéecﬁmjcw(??tlc.l%ﬁt i ngs
at pl at for merrinddi@on kirki@r refitdd hardeNREd& oPBY: & BOpRESMIe dfRIaGABNBEL i ON Wit h

subsea work, |ike harbour works or work at barrage or quay structures.
Previ ousl y koodwetngetidoadtpd- The nost conmon way to renove sedinents in
connection with subsea work, is by wutilizing large "fans", |arge and heavy

suction devices with a high power consunption and specially designed
excavat ors. HBickaebumdt ages are that they require a Ilot of power and/ or

ot her resources, they require large surface vessels, have a limted
versatil ity,Foarerigat sybssa odand gasninsigHaiiaps opin qoResFlape VB Fuc nspYAtQls £&d f or
deep waters 'mMeRﬂfe?worMherggzot{%ﬂ% @?@&rﬁgﬁsno?lfsq{nﬂ%gﬁiﬂ%% AnealliRf paMiysea
operations, especially to renove or nove dri cuttings, conprising a

nmot or, @ punpvereviedwdan dhaanreap de repajredvhiecan be pipelines. valve housings and the like.

[n a similar way a need may occur to remove sediments in connection with new
installations on the sea bottom, or for removal of collected drilt cuttings at platforms or the

like.

Similar needs may also occur in connection with subsea work, like harbour works or work

at barrage or quay structures.

Previously known technology

20 The most common way to remove sediments in connection with subsea work, is by
utilizing large “fans”, large and heavy suction devices with a high power consumption and
specially designed excavators. Disadvantages are that they require a lot of power and/ or
other resources, they require large surface vessels, have a limited versatility, are as good as

stationary, or they are not at all suited for deep waters.

25
NO patent No. 302.043 describes a dredge designed for subsea operations, especially to
remove or move drill cuttings, comprising a motor, a pump device and an ejector, where
the motor is designed to run the pump which in its turn provides a stream of water to the
ejector, which is positioned in a tubing through which the cuttings or the like is supposed
30 to be transported. The apparatus is designed to rest on the sea bottom and to receive

energy from the surface, while the inlet end of the tubing is supposed to be moveable e.g.

with the aid of a remote controlled mini submarine, a so called ROV.
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the.notor is designed to run the punp which in its turn provides a stream
of water to the ejector, which is positioned in a tubing through which the
cuttings or the like is supposed to be transported. The apparatus is
designed to rest on the sea bottomand to receive energy fromthe surface,
while the inlet end of the tubing is supposed to be noveable e.g. wth the
aid of a renote controlled mni submarineg a so called ROV. *@0002* 2 |()
t; This apparatus is not suited to nove sedinents with relatively |arge
rocks, mai nlTisepaawe is ndteuifgdge maye setiments withfreletiyahe largsocks: midkBEBHSdue
to the e ec h%rﬁigelﬂg%llasgy 404 DOR/L 6t°c\(]a oINS The dicclRSs s ngﬂggﬁfi&ﬁll l'y very
limted worK range-as s destgne PE T eSO e’ sea oot t m even
though the pupgdriingsiaseegapigead deey bhaitsdwermhahgamvendbsgneliap acsesethpataent
applications Nos. 043 25 799 A and 043 25 800 A describes an ejector punp
syst em wher BoYH@ FHyeh the niRsing igtrsgnehiomesomgt S dROYeRRIEi pel i ne so t hat
the ejector does not reduce the effective dianeter of the pipeline. From
t he abstract of these patent applications it is not possible to see what

ki nd of uti lipzadse pasnt dppsieatdps Nons)4arXd 198 anind @i3.25 300iA HescribgsaantREFE any

i ndi cations of dinensions, or. power requirenents for these syste (hj.ects
£ 5" an onpiEe St e bF bR Seqb SRR LRRER G b PR afYEh s ot
transport at {80 mof rddQEkSe cobdlive R T AL IINRFRIm (RIPEEdcabl thektpactaep
waters. It is a particular ob{ﬁictive to provide a nethod for transpartation

of rocks w tppleatgnsiiciainot passibrimses whastkend offutipggions §BO° FFiemIStars BICHLAQSY t her
obj ect to praqy ppar at. us: rform ng . sai - ety par at us
fo shodtd by SxfrARRR RILSchebr ARSI PPoRE Er R lieremARERI &' b2
easy to nove around down at the sea bottom

Objects

[t is an object with the present invention to provide a method for transportation of rocks

and sediments under water, especially at deep waters.

[t is a particular objective to provide a method for transportation of rocks with a typical

maximum diameter of 250 - 500 mm.

[t is a further object to provide an apparatus for performing said method, which apparatus
20 should be versatile in its use, especially in the way that it should be easy to move around

down at the sea bottom.

[t is a still further object to provide such an apparatus that is easy to control, and which
does not require more energy than what may be supplied from the surface, e.g. through a

25 conventional electric cable.

The invention
These and other objects are achieved by the method according to the invention as defined

by claim 1. Preferred embodiments of the invention are disclosed by the dependent claims

30 2-5.



It is astill further object to provide such an apparatus that is easy to
.control, and which does not require nore energy than what may be supplied
fromthe surface, e.g. through a 25 conventional electric cable. The

i nventi on These and ot her objects are achieved by the nethod according to
the invention as defined by claiml. Preferred enbodi nents of the
invention are disclosed by the dependent xclains 30 2-5. 3 The nenti oned
obj ects are also achieved by a device as defined by claim®6. Preferred
enmbodi ment s Taé nteheomkeibjeetsarrealsh sohiaysetly byletibe adégmmrdbntlagh &i Mscteiradect ed t o

t he device. Bel ow a re detaile escription of a device accordi,ng to the
i nvention i &M Pg‘g}?nwngt%ﬁhe ‘?eéfcél“@rfgg?qs SEY} CHCEBHMTARS FIAY “ﬁrreé\ﬁ?ﬁog@? dﬁ)ﬂ‘éer e:

Figure 1 is a schematic drawing of a first enbodi nent of the invention,
Figure 2 is a schematic drawi ng of a second enbodi ment of the invention.

Fi gure 3 i sBalosi arplord detalledclasmnmptioco thr danviqeqrcodrdmgtthitred negmodisngsin Wih t he
invention, io Fiqures 4a-c shows detailg of a device according to the

i nventi on ab“?%rlg g PSR PHN DN ESFawings, Wg’r‘?f)%di nments shown in figures 1-3. ,u
25 30 Figure | shows a device | designed to nove on the sea bottom S with
the aid of belts 2 powered fromthe surface through a cable 3. The device
conpri ses aFta hi Sschpmaicedraping of gifiry) egmbpdisgnppethe FMERWM- 8, sai d t ubi ng

having an i plate £ Snalth ANaOlkloeh s&0fla b lnddior dibbivadiann e ector nozzle

11 is attac sai d nozzle being supplre water froma punp 12
power ed by &rguhydisadimplified ¢chdBaticAlrhwnk of aititireerubgineant ditle svgpont ed by a
chassis F ich again is sgg&or& ed by the belts 2. It isdﬁraetf erred tthat
the tubPng 5'SWitel s oM dPat adevice xqastias Lo B BYFngon APIRE P @84SPT fks a
mani pul at or 4 HoRndnts H3We ik Gy .3t he tubing

Figure 1 shows a device | designed to move on the sea bottom S with the aid of belts 2
powered from the surface through a cable 3. The device comprises a tubing 3, preferably

(s with a flexible section 8, said tubing having an inlet end 6 and an outlet end 7. To the
tubing an ejector nozzle 11 is attached, said nozzle being supplied with water from a pump
|2 powered by an hydraulic unit 13. All of said equipment are supported by a chassis F
which again is supported by the belts 2. It is preferred that the tubing 5, when it includes a
flexible section 8, further comprises a manipulator 9 which is able to move the tubing

0 within certain degrees of freedom. In figure 1 the manipulator 9 consists of a multi-link
arm controlled by means of an hydraulic unit 16. The device is adapted to transport
sediments 14 including rocks of a size up to the diameter of the tubing 5 from one site to
another, by the pressure gradient in the tubing set up by the ejector nozzle 11, providing a

“vacuum from left to right in the drawing.

Figure 2 shows an alternative embodiment of the invention. By this embodiment there is
no power to the wheels or belts, as the device is supported by freely moving wheels 2’
capable of being turned in several directions and preferably in any direction. The drawing
shows 2 wheels while it is understood that at least two other wheels are hidden behind

30 these two. Most typically the device in this embodiment has 4 wheels, but it may also
have e.g. 3 or S wheels. As an alternative to freely moving wheels, freely moving belts

may be utilized.



Wi thin certain degrees of freedom In figure 1 the manipulator 9 consists
of anmlti-link armcontrolled by neans of an hydraulic unit 16. The
device is adapted to transport sedinents 14 including rocks of a size up
to the dianeter of the tubing 5 fromone site to another, by the pressure
gradient in the tubing set up by the ejector nozzle 11, providing a
"vacuumfromleft to right in the drawing; Figure 2 shows an alternative
enbodi ment of the invention. By this enbodinent there is no power to the

wheel s or bel e dasict R oflNd Gaiduse BURPAELigaabYy of émelsi omavemngelyhpetased2’
capabl e of beingwturned in several directions and preferablgﬁin agy
direction. TeBIcE @R YWrongnbing te wapiag P endhif 1he spa-betionyprigiutso By RMAM&t | east
two ot her wheel ' - behi : , ' W g iLe in
thi s embod Henr T au ULAGET LR REl ghaafa frifho XBhork bl B! 1 A0l ATNSC o
an al t er nat iwteeels@’ fneehot havvihaghovredlage, tiavardyhaveuny (prinedutted foraybsbie
utilized. 4 By the device according to figure 2, the mani pul ator 9'

consi st s of 'BIfRATBGHETy operated vehicle (ROVy controlling the tubing 5
and, if the sea-bottomso allows, the ROV may pull the entire device |l in
a desired direction. It is to be understood that the freely noving wheels
2' need not Mawe 3tshews hdwithes brapedimetienyf theadevivarecoadipg fOMMIBEREQH A or subsea

transportation. ... FEigure 3 shows a_further enbodi - c0f thes h €

accor di ng td”irhr‘?g”i“?ﬂ}g?# g b° Spen aér%’(%ﬂ?tf?élncf%lﬁeé?@or%@gﬁgq sﬁégrr? 'é;%%ﬁgéﬁeati on
of the enmbodifpifiedoindfdogsifict sRow kil Giér featdrek 81 fighrs| iThe eehtauhdspdaes thiot  show
all the features of figure 2. The central aspect of thisgs, 1%, nbodi nent |ies
in the det aidmpodiipsrs deet By detpids PAEEpGhy ey &g nymeraldy, WRICREAYPE  denot ed

WAl er - CUShi O Cheer BldhiciUSE A% Glioft JIARLEEARS Jwh LGN HBY HRADRe L1e

device to tloat jus ove the sea [eve he "so- Wat er cushions are
suppl i ed wi titvanaksesbolve dra saa lgpelwdiht wb-cukidderatgrmphiofisoare Suppliat ethtwater fiemp2 t hat

feeds the ejector nozzle 11, In the draw his. is. shown sche ically in
the form of PRVSEME MeGF B?mE’LFBbW“?a’&C(?ﬁB%P‘Emﬂg‘%f %eﬁiiﬁ Wﬁ@e‘:tﬁﬁ%zz%?ﬂ' %tt fment ~ of

tubing 5 and; poggidak ¥s Sbwhhiehhicd18, eNd ©fmlof TRYriRS1aS PPy doRduit 18 from the

i3 pump 12. Movement of tubing 5 and possibly of the entire device | may as shown in

figure 2, be effectuated by means of a pulling force from an ROV through the tubing 5.

Figure 4 shows details at the inlet end 6. The figure 4a shows that the outer part (mouth
piece) of the inlet end 6 comprises telescopic units 21 may be pulled or pushed out.

20 Figure 4b further shows that the mouth piece may comprise an annulus “lance” 21 which
is hollow and which is able to flush water through a plurality of openings 22 inwards as
well as outwards relative to the mouth piece, so that the inlet end as such becomes
shielded and not so easily will become packed when the mouth piece is pressed into the
sediments. The water is fed to the lance through conduit 23 which may communicate with

25 e.g. the water pump 12 or another suitable water pump.

At the inlet mouth piece 10 of the tubing 5 there may also be provided a nozzle (not

shown) for backflushing of rocks etc. that might get stuck in the mouth piece.

30 Further it is preferred that the inlet mouth piece 10 is rounded and that the cross-section of
the tubing is constant, and that any bend on the tubing 5 has sufficiently large radius to

ensure that rocks will not get stuck. It is further preferred that the outlet end 7 of the



tigure 2, be effectuated by neans of a pulling force froman ROV through
the tubing 5. Figure 4 shows details at the inlet end 6. The figure 4a
shows that the outer part (nouth piece) of the inlet end 6 conprises

tel escopic units 21 may be pulled or pushed out. ,o0 Figure 4b further shows
that the nouth piece may conprise an annulus "lance" 21 which is hollow
and which is able to flush water through asplurality of openings 22 inwards
as well as outwards rel atlve to the mouth’ pi ece, so that the inlet end as
such becormes 5k d daf A% difhsod s MRS HgcMihe FRAGRMTRAFLEL, whabiidle mouth
pi ece is presse |ntot sedi ment s. er'is fed to the lance through
conduit 23 which may comrunl cate with 25 e.g. the water punp 12 or anot her
sui t abl e wat he inl et nout ece 10 of the tubin

al so be pr ov?@beg‘yeggﬁé‘ﬁ%r%n% ot nrgvrqgmm%f:e BRRKPFHER "haém%fn‘r‘B%ﬁ“C mfltenaqt hat
m ght get st uglh hBedsit§ clPtIhR F6Riter 36 dratlit RRAsyi tb shspopt ef erred that the
inlet nouth piece 10 is rounded and that the cross-section of the tubing
is constant, and that any bend on the tubing 5 has sufficiently |arge
radius to [ s wll not get stuck. It is further preferred
that the out Péé%icmat Qgte‘#'ﬂ?%e 5 tubing is shaped as a diffusor, as this
reduces the flnithd 1odinalng|examptemfmdgtatitohehdrutziamgassdﬁﬁmiode\‘/bnmorawoovaﬂctrrpgmps t he
i nvention may be manuf g\ctured PtkW plastic materi a.density

close to t hat®36h PREETES OY 3 AL tasymed BapBeR ‘“gc,kéi’fs&[}l”&?m%m@?%fﬁrpl e
In the foll OVBt%Oan ﬁe@gse%tf't\lléﬁ n%@lrﬂextehfﬁlg E@d@@te@%ﬁ&ﬂ%dn@%pjbmﬁmor
two water punps each powered % W It is assuned that the
t ubi ng has artubmgeFmalherdararmgwen mfthethﬁlerhtﬂow.n the case of two punps there
is al so conducted cal culations for a 500 mm H) tubing. Further data are
given in the table below 20 Mtor power (axle-)kW5150150 Power

ef fi ci ency Y8086 Jonlee(dxdd-) di angjt er np®00300500 75 150 150

Power efficiency % 80 80 80

(3 [nternal diameter mm 300 300 500

Length (inlet — outlet) m 15 15 12

Speed prior to mixing ns 5.8 7.4 59

chamber

Required speed m/s 4.4 4.4 5.7

20 Motive power m 25 42 1.8
(lifting height)

of which inlet loss is m 0.3 0.6 0.4

frictional loss is m 1.4 23 0.7

outlet loss is m 0.7 1.3 0.7

25 Ca. capacity transport rocks | tons/hour 70 120 100

Practical example
A commission conducted shows that the invention works in practice. During the summer
of 1999, 1500 m’ (d,,,, = ca. 150 mm) of rocks were moved with the aid of a

30 corresponding ejector mechanism, carried by a remotely operated vehicle, ROV. The
commission was conducted in Tengsfjorden, by an oil pipe at a depth of 540 m below sea
level. For powering the water pumps, two hydraulic engines with a total effect of approx.

24 kW were used. The tubing was 10 m long and had an internal diameter of 250 mm.



Length (inlet - outlet)nl51512 Speed prior to m xing m s5.87.45.9 chanber
Requi red speedm s4.44.45.7 Motive power n2.54.21.8 (lifting height) of
which inlet loss isnD.30.60.4 frictional |oss isml.42.30.7 outlet |oss
isnD.71.30.-7 Ca. capacity transport rockstons/hour70120100 Practi cal
exanpl e A conmm ssion conducted shows that the invention works in practice.
During the summrer of 1999, 1500 mi (dn,gx = ca. 150 mm) of rocks were
noved with the aid of a 30 correspondi ng ej ector nmechanism carried by a
remotely opey at ed Vel 6leyorRiNurs 1860 e 8FTIcRS ek M@ ed cohidhicomespomds to a
Tengsfj or de(r?gu%%)1 'gr?ﬁg%tﬁjepi‘opre a?rsa depth of 540 m bel ow se Ibevoel. For
power i ng t heapwatrenf Hlimps/, hounoOhlydr minimal vessgigs eas RSV E QoE M g BEE of
approx. 24 kWwere used. The tubin s .10 angd hadecRoloby. er nal
di anet er of PRSHC nhtels STGF! ﬁ‘gccﬁ%#"gﬁsg%g\%&ebe%%¥%ggs 1500 ng %fgiocks wer e
noved, which corresponds to a capacity of 60 tons/ hour. Only a m ninmal
wear age was observed on the tubing in PE_ plastic. Lat Er, Sev e&@lomo
successful tiaMescth2009 thepresqne iveniRsIVes wtizethpishe DEriset 85, 23 REF YR Y8bo
the present invention was utili 9eR dohished, Saf leagtheah of 300
m The con‘nﬂ@ﬂ’%’ﬁ“%%“%%srcrafréé %uggroﬁtggnggﬁge%ga‘t S€away Ki ng}fi.sher.ﬁcﬁ| m
length of a uipilipewasenswBsredtasing #e chinlues begord Chendomupissiob BAbIOHHETRIF ssi on
had to be interrupted. This;corresponds,to e 42kt QRS mérrdr -
Consi der i ng Emagortepeonds & <0 WEI“@SWvg R h . ConlielRE halthe m

from a region where trequent re-locations of the device was required, the result was very

10 satisfying. A 75 kW pump and a tubing of 15 m with an internal diameter of 300 mm was

utilized.

The drawings and the examples are merely illustrations of the invention. which is only

limited by the subsequent claims.



froma region where frequent re-locations of the device was required, the
result was very satisfying. A 75 kKWpunp and a tubing of 15 mw th an
internal dianeter of 300 nmwas utilized. The draw ngs and t he exanpl es
are nerely-illustrations of the invention, which is only Ilimted by the
subsequent clains. 7 Cains | . Method for noving subsea rocks and
sedinents, also at significant depths, e..g. in connection with renoval of
protective rocks around subsea installations, where maintenance is to be
conduct ed, Bid liliszing a rigid or at least partly flexible tubing through
whi ch a pressure gradient is produced by arranging an ejector nozzle
externally in relation to said tubing and feeding mater froma water punp

R b e R R R e e P
required DO%e&mn%mr%a% rg?&reeweabéke%réu%@hbs%ﬁ)nsumatmr fvaere and

preferably rem)tely contr ol the tubing wth a mani Eul ator adapted to
t he pur posemaihtenehtchiodo hsccmdactnda,dltlilznnglaalcmd.ratdftva?m‘ﬂ}e pxiblg ‘FM“%F’&Hg& ng

t he chassis h belts or,.wheel s ,and, nove i.t a th wth
power to thefwlfélatp:{eséwlf/ Y%C}le‘t‘hsepfﬁﬂécégéyﬁggftﬁé%% %@F% %O%Z%ge? henjloP “zsup%}l}é@ﬁ]ed in
claim1, chey@cd @bingQddifeediddatatétonia ik bamPrio k&id avzakydr aul i cal 1y
controlled nmulti-link arm 10 4. Method ac clajined in

char act er | zelpriaptepized) itiplaging He telig dhaseivgtenrgehe puBP OMég?sé‘sgaﬁ%{?‘egr‘% abl e
free|
to turn fregl; Wthess%XE | Ze? p@gﬁfa%ére totfd\xyéﬁ 120udFVheAR midiE cAPdYifB at or

and that the i's uti novi assis as well as for
controlyi ngtl{eh&rfhaetﬁnﬂg)refﬁﬁb[y.rexﬂdbteboaﬂ)naollmgalnermﬂmlgrwm amamipylator adapted to

the purpose.

2. Method as claimed in claim 1,
characterized in providing the chassis with belts or wheels and move it along the sea

I3 bottom with power to the belts and/ or the wheels respectively.

3. Method as claimed in claim 1,

characterized in that the manipulator is an hydraulically controlled multi-link arm.

20 4. Method ac claimed in claim 1,
characterized in providing the chassis with belts or wheels that are able to turn freely in
several directions and using an ROV as the manipulator and that the ROV is utilized for

moving the chassis as well as for controlling the tubing.

5. Method ac claimed in claim 1,

I~
iV}

characterized in furnishing the chassis with “water cushions” that are fed with water from
one or several water pumps enabling the chassis to float above the sea bottom using an
ROV as the manipulator, and that the ROV is utilized for moving the chassis as well as for

controlling the tubing

6. Device for moving subsea rocks and sediments, also at significant depths, e.g. in

connection with removal of protective rc ks around subsea installations, where



characterized in furnishing the chassis wth "water cushions" that are fed
with water from one or several water punps enabling the chassis to fl oat
above the sea bottomusing an ROV as the mani pulator, and that the ROV is
utilized for nmoving the chassis as well as for controlling the tubing 30
6. Device for noving subsea rocks and sedi nents, also at significant
depths, e.g. in connection wth renmoval ,of protective rc As around subsea
installations, where 3 naintenance is to be conducted, characterized in

t hat the dey'ugrﬁﬁ&ggp(sitgggf@%%trg}gs or at |east partly flexible tubing (5)

t hrough whi c e nasses be transported wth the aid of a pressure
gradi ent prhakacetizby imhaejhe dedce coozises 4 dgdid omar @agyeartydesitiatubingi(p)
relation to said tubj 5) said nozzle being fed w a water
pump (12), é?"BPé%‘_éfF@!‘El%)’g%l%%ﬂ?%m%beotéans?‘?%eﬁs‘%g} ﬁgﬁma(%%n%y@%ﬁ{ee %n'ge,‘de?at bot t om
and that al l, J@esH 6:26h §OMEIndz8le Al 1) ARGRLd leRteRRIIS WP BILdtRA to b4id aubiig (Cabdie (3)
fromthe surface, and that the tubing (5) preferably is arranged to be
renmpt el y combzai being fed veithamepliomroyatgpumy () 2), pehasyis (Deadaped 435¢ | ai ned in
claim6. characterized in {h h R P [ ' art Lekg cal |y
control |l ed riﬁiiﬁploftF? ﬁlﬁnaﬁhr%(ga?h%tvqng%r%gtgacﬁwlélgé'@ﬁa%p%wg?ési)arﬁ%g%fgqu Bt

characteri Z‘ﬁi}o!ég’h bRt (3) hemahessiase, ahj thas the wpting {5 @rdfyrablylis erqrayd trbeby
wheels (2') and is arranged to be transported al ong the sea bottom by
power to thecparksoppglleddtya ganipwaor (fheéel s (2') respectively. 9. Device as
claimed in claim6, 20 characterized in that the mani pulator (9, 9') is an
ROV (9') that is controlled principally independently of the device (1) as
such. 10Q. DedviDeviesasallameech ¢lancd.ai m 9,

characterized in that the manipulator (9, 9") is an hydraulically controlled multi-flink arm

(9).

8. Device as claimed in claim 6 or 7,
I3 characterized in that the chassis (F) is supported by belts (2) or by wheels (2') and is
arranged to be transported along the sea bottom by power to the belts (2) and/ or the

wheels (27) respectively.

9. Device as claimed in claim 6,
20 characterized in that the manipulator (9, 9’) is an ROV (9’) that is controlled principally

independently of the device (1) as such.

10. Device as claimed in claim 9,
characterized in that the chassis (F) is supported by freely turning belts (2) or wheels (27)
23 that possibly may be turned in any direction, and is arranged to be transported along the

bottom with the aid of a pull force exerted by the ROV (9°) through the tubing (5).

11. Device as claimed in claim 9,

characterized in that the chassis (F) is provided with “water cushions” (2”) facing the sea
bottom fed with water from the pump (12) or by specially adapted pumps (not shown), so
that the chassis (F) may partly float above the bottom (S) and is arranged to be transported
along the bottom with the aid of a pull force exerted by the ROV (9°) through the tubing

(3)-
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chayacterized in that the chassis (F) is supported by freely turning belts
(2) or wheels (2') 25 that possibly may be turned in any direction, and is
arranged to be transported along the bottomwth the aid of a pull force
exerted by -the ROV (9') through the tubing (5). 11. Device as clainmed in
claim9, characterized in that the chassis (F) is provided with "water
cushions" (2") facing the sea '0 bottom%ed with water fromthe punp (12)
or by specially adapted punps (not shown), so that the chassis (F) may
partly fl oatl absveeahelapotdivsiasp. and is arranged to be transported along
the bottomw th the ai f || r rit.egd d& hrough the
t ubi ng (5)w‘“’@“‘fr‘%’e‘@%“ﬂ%‘%&‘%‘ﬁﬁ%&%{j&i‘%q%l?ez;‘?%%@j‘s?ﬂ?&g‘g?gﬁ%ﬁmm&that t he
tubing (5) at its inlet end (6) is telescopically extendable. 13. Device as
clainmed in claim6. characterized in that the inlet end (6) of the tubing
(5) conprisés mMSYiEs af olpymedyp cla@Ret r ati on and pressurized water flushing
(22) designggl, horefibed I GO AL G HPAS L Ble tul@lﬂ%ﬁﬁ%&pﬁ?@'n@%@lb foror der to

i nprove the suction capacity of the device. . Device as clainmed in claim
6, 10 char apérerrhg@dandrpredsatizedivese flughing €22) deggnedoatisingseie cPmpici fhere i s

d I t h f. b fl ' -ocks etc. that
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characterized in that the inlet nouth piece (10) is rounded and that the
cross-section of t: the tubing (5) is constant. and that any bend of the
tubi ng (5) h&s %f@i%F@ﬁﬂ?%nlcﬁl@évradi us to ensure that rocks can not get

stuck thereln i ty \iSce P HEke dSarfangd § hoER (nbt O
i i i 36 ¢ nenpr ARG riEAftn oy The B alollt bisediABAREre arfanged & R
shown) for backwards flushing of rocks etc. that might get stuck in the mouth piece.

5. Device as claimed in claim 6,
characterized in that the inlet mouth piece (10) is rounded and that the cross-section of

13 the tubing (5) is constant. and that any bend of the tubing (5) has sufficiently large radius
to ensure that rocks can not get stuck therein and that the outlet end (7) is shaped as a

diffusor (to minimize the friction loss through the tubing).
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