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2191524 METHOD AND DEVI CE FOR PROGRESSI VELY PRODUCI NG AN UNDERWATER
LAYl NG QUT CHANNEL The invention.reLagtes to a nethod for progressiygly 4P
5% ducing an underwater Layi ng- out channel for an object to be La?ggdt
| i ke a cabLe or the Like, in an underwater ground by flushing and by
mechar ¢al | y |1 ooseni ng ground formations which are resistive agai nst
f Lushi ng, by neans of a nechanical | oosening device having a given nmaxi num
10 working depth. Thé invention furthernore relates to an apparatus for
perform ng the nmethod, the apparatus conprising a -2-. flushi ng devi ce,
like a flushing cotter, novable through flushabLe ground areas of the
underwat er ground, and a‘nechani cal | oosening device for | oosening ground
formati ons which are resistive against flushing. 5 In prior art nmethods and
~apparatuses of the kind indicated, the flushing and the nechani cal

| ooseni ng proceed froma base, for instance an enbeddi ng vehicle which is
progreSS|ver advanced on the underwater ground (CGerman patent letter 10

29 22 410). is furthernore known to provide nechanically acting ripping
teeth or the lee at the front side of a flushing cotter (German disclosure
letter 14 84 692,

w

METHOD AND DEVICE FOR PROGRESSIVELY

PRODUCiNG AN UNDERWATER LAYING-OUT CHANNEL
; The inventﬁoh relates to a method for progressively pro-~
N/ '

5 dﬁcing an underwater laying—-out channel for an object to
Ee laid out, Llike a cable or the like, in an underwater
grOUnd by fLushing and by méchanﬁcalty'Loosening ground
format1ons which are resistive against fLush1ng, by means
of a mechan1cal Loosen1ng dev1ce hav1ng a given maximum

10 working depth.

The jnvention furthermore relates to an apparafus for

performing the method, the apparatus comprising'a



man publication letter 11 71 968). Furthernore, also apparatuses are
,. of course, which conprise only a 15 flushing device or only a )
hani cal | ooseni ng device (prospectus of the conpany Sinec Z. 1. La Malle,?
ouc Bet Air, France, printing e k-1PS 13160). Al though the known net hods
and devi ces operate satisfactorily in many cases of application, it has:
occurred that in the case of under- 20 wat er grounds in which flushatfe
ground formations alternate with ground formations which are resistive
agai nst f | ughiursth,i righed guriockc eldi Reaya nfit weh i chanokted) dmnnetbper mhiroagh
sufficiently deep enbedding of the laid-out object, and cables laid out in
accordance Wiltuls habdle retdwodd drecaseo tlatimg edndgreht pr28rouadghend al t hough a
sufficient laying out depth had been projected. - - The present
i nvention swietcdigin qarlovi afese i metdedi eqdf ar deep senbpowar ekndhd opmediceds
| ayi ng-out channel ensures an always sufficiently deep ermbeddi ng of the
obj ect i ntowdrichnd P frasai e agd tmstrélveRisgrve agai nst mechani cal
i npacts, for instance by ship anchors. According to the invention, there is
provi d&d a nethod of progressively producing an underwater channel in which

~an 10 objec&_sucq as a cabI%H§£§to ealaid out gndfbukieg,ia Qndqnd%r ter

ground conpfins®d ‘& £ Hadke 9 2PRP HAFVBASSBIT i ENBNEAGA (189 &3t he

forngtion Onh% E %&ﬂ%%éngé% the mechanicallloosening proceed from a

base, for instance an embedding vehicle which is progressivetx“
advanced on the underwater ground (German patent lette; g

10 29 22 410). It is furthermore known to provide mechanically
acting ripping teeth or the like at the front side 6f a
flushing colter (German disclosure letter 14 84 692,

German publication letter 11 71 968). Furthermore, also
apparatuses are known, of course, which comprise only a

15 flushing deyice or only a meqhanicéL loosening device
(prospectus of the company Simec Z;I. La Malle, Bouc Bel
Air, france, printing mark IPS 13160). Although the known
methods and devices operate satisfactorily in many cases Q)
of application, it has.occurred that in the case of under-

20 water grounds in which flushablé ground formations alternate
with ground formations which are resistive against flushing,
the produced laying-out channe}.did not permit a sufficiently
deep embedding of the laid-out objeht, and cables laid out
in accordance with such methods became damaged by.ship

25 ~anchors although a sufficient lLaying out depth had been

projected.
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flushing operation and requiring a nechanical |oosening operation to @
the channel, said method being 15 characterised by the steps of

| oweri ng a nechani cal | oosening device through the water and any | ayers
overlying the base layer to the base |layer, supporting the nmechani cal

| ooserii ng devi ce upon the base | ayer and bel ow any ground formation that is
not resistive against flushing, and 20 adwangci ng the nechani cal | oosening

device through the basé |ayer and operating the nechanical- | ooseni ng device
for form ng anharFesenh tIVesen aFdditably (ppPNides: 2xmatdhedoapdardl y

from the uppaevivel a5 wiidheahaserddxesd andy ehieshitnehanels indnanerag i on
above the upper surfa% ,Of, 2% t he base gaégn for renDV|n? any, | ayers above
the base | ayBivPNE: FBLEIEHeRt 19 BeERarmkrdaing PhvER®: ORI SFEoLRFe ARRENS
appar at us 5f ofopmatdionsnwiivh retdaresf st ive pagaddstomechagiia@l Mpadts) ng

a flushing 3Q.devic I ch |s.mvabl e through flushable ground areas of the
under wat er g?Sﬁn&?saégéf:kgﬂﬁﬁﬁgxﬁn$hﬁ§%hing device for | oosening the base .

| ayer which is resistive against flushing, characterised i:n that the

Fanioal | . a9 s . ;
(Tushing 35 ASSPRalad'df Cond HAVRARIRA, | biiche (MGr80fa8hia Hetnly of
t he mechani cRFoPFeSELVIRg W vt edu¢ ing oant amdervatien eharnedx iimiwhsidh vami ng

depth obygi ngBlectiRicaPYad Ng ¥RPXENIsUIVY be 1aid out and buried in an

underwater ground comprised of a base layer of a formation

solid enough to resist the formation of a channel by a

~ - flushing operation and requiring a mechanical loosening
operation to form the channel, said method being

15 characterised by the steps of lowering a mechanical
loosening device through the water and any layers overlying
the base layer to the base layer, supporting the mechanical
loosening device upon the base layer and below any ground
formation that is not resistive against flushing, and

20 advancing the mechanical loosening device through the base
layer and operating'the mechanical loosening device for
forming a channel in the base layer to a depth that extends
downwardiy from the upper surface of the base layer and
effecting a flushing operation above the upper surface of

25 the base layer for removing any layers above the'base layer
in the area of the channel.

The invention also provides an apparatus for performing the

method of the preceding paragraph, comprising a flushing
30 device which is movable through flushable ground areas of

the underwater ground, and a mechanical loosening device for

loosening the base layer which is resistive against

flushing, characterised in that the mechanical loosening

device is arranged in the lower end area of the flushing
35 device.



achieved with the mechanical | oosening device is conpletely available as a
~ection depth in a nmechanically solid ground formation. This

ageous effect is. 10 15 20 25 30 35 - 4 - achieved with neans of
sinmplicity; neither par- ticularly intricate nmethod steps nor

I cated nechani cal devices are required. According to the inventio

the flushing device acts, so to speak, as #,pLobe which guides 5 %i
mechani cal | ooseni ng device al ong on the non-flushable solid ground
formati on, whereby the working depth of the mechanical |oosening device

becones fﬂbhbsra& tuse tRet hﬂﬁvéﬁtﬁ.éngr Othé f@éﬁmngn dépth legorges that

the upper limt o non- qu§hab e solid gg t|o be noi bl urred,
Bifoniy

it is app?‘ﬁﬁpia&tl@atlh&?oﬁﬁé‘llngo ENLTS LS pRp %é’Eﬁ’FJd?’r“Bf t he
flushi pg 8l@88hing tla@;ﬂﬂﬂse:hiﬁaimﬁ:bdyamhegeﬁyr ethneonwcamim; f ckeypitial

section of fhe fl.ushi e |
nmechani caf® #68&?& ﬁ’dt 3?' fle} g’ggir 1%%5%11 Hgéipépyrio%e?l aﬁe é%c?%%%r%e t he
nechan|cahvhmda@meugananpnptept1on depth in a mechanically solid

. ground formation. This advantageous effect is

10-

O
15
20
25 : _\.J
30

35

v

¥



& N
a rear section of the flushing area produceabLe by the flushing device
Then, the effect 'of the Loosening device can be even supplenmented by a N
additional flushing in the 20 area where the | oosening device is P
effective. In doing so, the flushtng s preferably done at |east partly -
alsowith air; thereby, an area of reduced density will formin the range .
of thé‘loosening device, which facilitates the renoval of ground nmateri al
fromthe |aying-out channel. 25 To this end, the npechanical | oosening

devi ce can. be aghvavrd Wi th 7¢aR%hi o) wbPesEssiBP LA &Y i aR8/ &P &I PRMTF the

| oosening . .5 .device conprises a chajn tool, i.e. is dg§% ned for .instance

as a chain i 4Gk} af\ cEn i1 ke | PREhOH sStepspBPEpFPEP tgdymEsihgeica

flushi ng nozzl es beneath th f the chaip tool . Thereby, th
chain tool 15 e an e 1Ry FEfscleFoEa B8 FRothgodoNaR TR ar 08 1t s

di | ibje to, | the object to be laid_oput i he l.ayi ng-:qQut
channe] Guri ng R IIOARITER Bt neSPasPnaPeale 2Ramnalooe e My
el during ct1oh ng?"80r 2fatng et |
cont ai ns 3 ayi rigte e tan] 287 8 SFhFh Ry ok TER AVRE of Sl RERIT UL e
ducti f the. L ng- : iNsolS : ' 5
fesi gned 1 n 1 126 iy Adfofo FREEohe  ARERER,YMESHBIY 108 LERRIRT Xhel2

guide, with the qblects| fPfod BREAGCEe @ 1EPbRcoRRNG udUlydRY flehariatehriaugh..

that solid ground formation.

10 In order that the upper limit of the non-flushable solid
‘ground formation be not blurred, it is apbropriate that
the loosen{hg is performed in a rear séction'of the flushing
érea, in the sense of the advancing direction, and a forward
section of fhe'fldshing area remains free of the influence
15 éf fhe mechénical qusenjng dgyice; Accordingly, it is
apbropriate to arrange'the mechanical loosening device in
a Eear”sectidn'of the flushing area produceable by the
'le | fflushiﬁg.devfce. Tﬁen, the effect bf the loosening devicg
can be even supplemented by an additional flushing in the
20 area where the Looseﬁing device is effective. In doing so,
the'flushing is preferably done at least partly also with
air; thereby, an area of reduce§ density will form in the
range of the Loosening device, which facilitates the
removal of ground material from the laying-out channel.
25 To this énd, the mechanical loosening device can be provided

wifh flushing nozzles for water and/or air. If the Lloosening



Appropriately, the nmechanical |oosening device is arranged 20 pivotally to
enabl e a setting of its working depth conveniently and at little expense.
Ffrd\ernore, it is advantageous if the mechanical |oosening device is
diifegbl e froma driving notor arranged above the 25 flushable area of the
undeywat er ground, appropriately via a chain which is provided in a o
protective housing which is seal ed agagnst the surrounding 30 35 - 8-
wat er. Thereby, also drive notors can be enpl oyed which are very | arge and
woul d, in flushable ground-areas, for instance |l-oose sand, create a very

hi |g|h [) eSi&%ﬁﬂéé é@:lﬂbﬂibehh_sb@lgdﬂﬂc'@cﬂ@m pa;e.t higs aayai@ié&-f&r_ﬁh%daﬁwt i on
AN S TR AC L A R Y I DO K WL
the masneprddideoflashiher abzzles bearddth ithe apipean rud ofh Wppataiis
Bccor di ngtP8Lt o TIRERY orthfty e L8 5Bs3 ok Bor &, 8ansrrayeay & qwod ™ =11
| ayi ng- oufredaafiethe ilocmenedigsakamwraly ound which com prises a flshable
cover layer 5, for instance of sand,
It is readily possible to lay the object to be laid out into
10 the laying-out channel during the production of the laying-
out channel; that mode of Qperation, of course, is
particularly time-saving. Then, the device contains. laying-
out devices for laying out the object during the production
of the laying-out ghannel; Those laying-out devices ¢an be
15 designed in the usual manner, for instance with a gradually
curved cable guide, with the object, for instance a cable,
being gquided therethfough. ' ' '

~ Appropriately, the mechanical loosening device is arranged
20 pivotally to enable a setting of its working depth
conveniently and at little expense.

Furthermore, it is advahtageous-if the mechanical loosening
device is drivable from a driving motor arranged above the .

25 flushable area of the underwater ground, appropriately via o
a chain which is provided in a protective housing which is
sealed against the surrounding

30

35
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and | a ground formation 7 which is resistive against flushing. The
apparatus works in the advancing direction 9 shown. The apparatus co
a ‘flushing 20 device 11 in the formof a flushing cotter which can
desi gned in the usual manner and i=s éhung via ropes 19, 21 on a vesse
swi nming on the surface 13 of the water body 15, and which is put under the
action of a putting force 23 by neans of a driving device not illustrated.
25 The flushing devicte 11 conprises in its |lower area, up to a Level

whi ch appr oxi mHRE.Y «cdMeEShInd 2 US® tdfd R MARAAS can e efeR yhxed owhich
expected of the flushable coverJ ayer, 5, an_?rraqggnent of flushing nozzles
25 from whi ch PFEs¥§riYzdd "85t @nherddzaitt FH) RSP TH N 1M manner
to stir up thefflusha |.e cover |ayer so that the flqihing device 5 11
can pass t her et RfodgitaR&EEur-&OSF, SN « |USH Ty el e "8 tah® 3T 1k ¥o6n only
as far as the flushahl e ,cover |yaer e ds.,  Thus. the flushing device 11
rides with itsaﬁgdgfqeﬁgeoﬁ%yﬁ c§uFV§béﬁg$%ﬁ:1Qﬂf?ﬁ)qﬁlushable gr ound
formationg7 and is pulled onwards on that surface. The flushing device 10
11 is put“under a downwardly acting force 29 in the usual manner fromthe

vessel 17 via khe -raara%n§9-o.n' @itthe.b'eo‘ﬁfbﬁthﬂtﬁ@ dedd¥ei dd HSBY e Y1 6¢

11,
a mechani cal | oosening evice 31 is prov is effective across an 15
adj ustabl e wor khngnd@Rtifhed? lekalmp NG fddHed S PHH! the drawing. |

o \

N\’ _ The drawing is a diagrammatic illustration in the manner
10 of a lLateral view, partly in section, of ‘an apparatus

according to the invention.

The Figure shows an embodiment of the apparatus according
to the invention during a progressive production of a

15 laying=out channel 3 in an unﬁgruater ground which com-
‘prises a flushable cover Llayer 5, for instance of sand,
and therebelow a ground formation 7 which is resistive

\_ against flushing. The apparatus works in the advancing

direction 9 shown. The apparatus contains a flushing

20 device 11 in the form of a flushing colter which can be
ldesigned_in the usual manner and is hung via ropes 19, 21
on a vessel 17 swimming on the surface 13 of the water
body 15, and which is put under the action of a pulling
force 23 by means of a driving device not illustrated.

25 The flushing device 11 comprises in its lower area, up

to-a level which approximately corresponds to the maximum
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formation 7. In the illustrated enbodi nent, the Iooseningﬁdemice conpri ses

as an esseéntial constituent a chain nilling device 35 having a chain tool
3Z-whi ch travels around over an upper deflection area 39 and a | ower ¢
ﬁg@ ection 20 area 41. In order?that the working depth 33 of the

antcal | oosening device 31 is adjustable, the Loosening device is
arvanged pivotally at the fl.ushing device 11; in the illustrated hd

énbodinent, the | oosening device is pivotable bg means of a hydraulic
cylinder 43 hhiaht tte Be expppteddef| thei HhuahahlBocomert Hayier Sst raat ed
enbodi nent, the | oosening device 31 is driven by neans of a hydraulic
-8- notor 4RngAngenentr e hntlaghing t nezzppar 28effiredt whri clir &L e U rTized
hydraulic conduits 47 for the hydraulic cylinder 43 and the hydrauljc drive
not or 45 extNAE R RBALHTt HErfPOShEHGCHRTi B thet ¥SHadoR@N Nerattidrf tidt
illustrated. 5 The pechanj cal | ooseping device 31 must not inpede the probe
function 0f%9u$h?u§h?ﬁ@aﬁg9iﬁﬁvii PBYgBegeéPiﬁgaﬁhéi§urﬂ&é@‘fﬁ(ﬁeWWﬁ?
non- f | shabLF’ground forpgtionh7. T'erﬁf?re,l he Igos;gin _devgfe 31l is
Arranged, as LA Raza: FAFEAThERUBRar NPEUTE bYeyithed TOH NP Hevcihe
section of t flushin rea produce Vool fl | VI C . - of
that di stanc’g'e bet et h °‘r‘80§8§¥;‘% g%eiaéep'gel féﬁ%'bﬁg gﬁ&éh?ﬁ*d%%@%”ﬁj
flushi ng ”0%46¥i the ftuShing device 11 rides with its lower end on

the surface 27 of the non-flushable ground formation 7

and is pulled onwards on that surface. The flushing device "/

10 11 is put under ‘a-downwardly acting force 29 in the usual

manner from the vessel 17 via the rope 19.

In the lower end area of_the flushing device 11, a mechanical
loosening device 31 is provided and is effective across an

15 adjustable working depth 33 in the non-flushable ground
formation 7. In the illustrated embodiment, the loosening
device comprises as an essential constituent a chain
milling device 35 having a chain tool 37 which travels around v
over an upper deflgction area 39 and a lower deflection -

20 area 41. In order that the working depth 33 of the
mechanical loosenihg'dévice 31 is adjustable, the loosening
device is arranged pivotally at the flushing device 11; iﬁ
the illustrated embodiment; the loosening device is
pivotable by means of a hydraulic cylinder 43 about the

25 upper deflection area 39. In the illustrated embodiment,

the loosening device 31 is driven by means of a hydraulic
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49 for water and/for air can be provided at the | oosening 15 device 31 to
supplenent the renoval of ground material fromthe |aying-out channel 3. :
Ai'r nozzl es show a par- ticularly favourable action because they produgéia
zone of reduced density in which the8 excavated material is flushed up @
parthularly easily. 20 In the illustrated enbodi nent, the flushing
nozzl es 49 are arranged beneath the upper run of the chain tool 37. This
will facilitate the removal of, the excavated material fromthe chain too
37. 25  The |F"I°G§t"ré’ted'hérdedlﬁT§rﬁ"3rfbﬂseq al® n@%wp%m%élswag REpa
|nmcmed|nth fown? ac%ge gui d

* for laying: oé - {The lﬂQQﬁ” Y7 qQﬂdWYhiaﬁéef%rc%&ﬁehyﬂﬁ?Vhbctﬁél‘“de'
production of t nnel 3, These |l a out devi ce however, .
can be dlspenség ﬁﬁlﬁﬁx?’?v%nﬂ%JQ%eX{ %¥ﬁﬁP%uf“Eﬂ%ﬁ§eEh3 shal |
be produced %ith the arat and the opbject sha e Laid into
thepchannel onlfy Y zitmgngilteé'rpctp r@ L%ﬁne‘ih ROWS & T_teéﬂ?féh"?lb bLL'r’ﬁHBﬁe 11 be

suf ficient because then, Loose material at best nmay have settled in the
| ayi ng-out’ channel 3, whi ch can be renoved by flushing. 10 In the

[ ustrated emgdl 8Nhacd 305 Y U dddnd Sad VL E% Pl S "R ENFA LB EN of

of fers advant ages when
probe_funct1on-of the flushing device 11 for detecting

the surface 27 of the non-flushable ground formation 7.
Therefore, the loosening device 31 is arranged, as
10 {Llustrated, so that it is provided only in a rear
section of the flushing area produced by the flushing
- device 11. Because of that distance between the loosening
device 31 and the flushing device 11, flushing nozzles
49-for-ﬁater'and/or air can be provided at the loosening
15 device 31 to supplement ;he rgmoval of ground material
from the Laying-out channel 3. Air nozzles show a par=
~ ticularly favourable action because they produce a zone
N - of reduced density in which the excavated material is
- flushed upwards particularly easily.
20 'In-the jllustrated embodiment, the flushing nozzles 49
are arranged beneath the upper run of the chain tool 37.
- This wi(t facilitate the'removgl of the excavated materiatl

from the chain tool 37.

25 The illustrated embodiment has laying~out devices 51,

as here indicated in the form of a cable guide,



and vol um nous drive notors. QOperating Loosening devigce 31 may

e consi derabl e power which 15 In turn requiresa correspondi ngly

| af ggyand heavy hydraulic drive nmotor, or a plurality of drive notors. If
t haS¥/rot ors are arranged in a rel®tively deep area, for instance as
illustrated in the area where .the flushing nozzles 25 of the flushing’;k
device 11 are effective, and if the notor has 20 . |arge dinensions, a
consi der abl e power may be necessary to advance the notor in the advancing
direction 9 fflerolgl itge oty rthel- Qi eohet3+ afef Bnstenpyat RaRLBe ABIrdng
favourable, as illustrated in hatched |ines, to arraﬂgg t he drive notor

45' above théhFI8§Rﬁ&%§kﬂ%ﬁ??ﬁ€h%el%bl%ﬁ'%%ﬁy?ﬁ%?"% d>to'hgse Laaing-it
with the | oosening device 31 via power trans-_ mission,pgans i.ch require
little space°3ﬁdd%d\ﬁﬁs«mﬂﬁﬁfverﬂ ﬁip-b%ndbi%%§§?9eﬂ?gﬁigfaﬁ@é%aﬁaP.§P t he

ines, has. o 'dnemiagrd fowemdrarbnt BATaH! mbante L npEhe FEYEF 50T 4da™ d s
e b T SR KT e R T A R
ooh 28 52" Y AR WA LS Phek ELLENThg! U ugsen. o
i mpeded. will be sufficient because then, loose material at best
may have settled in the Llaying=-out channel 3, which can be
removed by flushing. v/
10
In the illustrated embodiment, a possibility is indicated
in hafched Lines which offers advantages when using very
strong and voluminous drive motors. Operating
loosen{ng device 31 may requife considerable power which
15 in thn requiresa corre;pond?ngty Large;and heavy hydraulic
drive motor, or a plurality of drive motors. If those motors
are arranged in a relatively deep area, for ‘instance as
jllustrated in the area where the flushing noﬁzles 25 of o’
the flushing device 11 are effective, and if the motor has
20 large dimensions, a considerable power may be necessary to
aannce the motor in the advancing direction 9 through the
stirred-up cover layer 5. It may then be more favourable,
as illustrated in hatched lines, to arrange the drive motor 45'
above the flushable area of the water body 15, and to

25 couple it with the loosening device 31 via power trans-

mission means which require Little space and do not cause



CLAI M5 1. A nethod of progressively producing an underwater 5 channel (3)
in which an object (53) such as a cable is to be laid out and buried i Fgr
under wat er ground conprised of a base layer (7) of a formation solid
to resist the formation of a chanmellOby a flushing operation and requ v d
a mecfani cal | oosening operation to formthe channel, said 10 nethod beTng
charatferi sed by the steps of |owering a nmechani cal Ioosenlng devi ce (31)

t hrough the water (15) and any |layers (5) .overlying the base Iayer (7) to

t he base Iayeraw79x65ﬂppb¢trﬁg’ﬁhé”ﬁécﬁsﬁﬂ@éﬁ It Gséﬁwﬁ@cd@ﬁ(ﬂJ e upon
the base layer (7) and bel ow an round f ti,on
resistive agalﬁ%PaFPEBﬁrn@heaﬁﬂgagOQEEFnd g Hécﬂgﬁ%ééﬁq rﬂ%ﬁﬁHﬁbice

(31) through the base | ayer g and operating the nechanlcal Ioogﬁpiqﬂ
devi ce (31) folif®%ni h@saacﬁ HP\EI ag3p PR%ERe WALEMEPEP AT 2 "epth t hat

tends d dI f t h f 20 | 7) and
ot ng oL v AP CEORPBrolE-ERE%. SRkl PICAPEH B B
i (r% & L hg, b%%%elra%%rd (°7f) dfp the area
'y

c
‘tAY
I 7 5
o?ySLg % nne{gngvagg ?pgTﬁgangpﬁgé éc % i ng {0 clal m 1, characterised by
25 perform ng %hgt ghop! 5?[: %Rg l@gm'o ﬁ%tgearw%e%tm%'l g tEe SENSSy Of

t he advanci ng |re ron ( shi rrea, and l'eaving a forward
section of theo;ul ESPBQQ gheank ';:ﬁe*lgf & 1%Qt o ofe Hg 1 Ps el 19 slevi ke

(31). 30 . met hod according to claim2, characterised by
Loosening device 31 so that the pivoting of the loosening
\/ : device 31 will be not impeded.



flushing,add+%r0ﬁ’TT’~?ﬁg#;}ea in which the | oosening device (31) is g

effective. m“‘ according to claim3, characteri séd by 35

FoLm n |l ushing at least partly with air. * C L M
oy ng

: e et hod according to one of the preceding clains,
dteriséd %y perform ng the | oosening of the base layer (7) which i=s,

resistive against flushing, wi.th a wo«king-5 depth (33) corresponding '€ a

desired prg;ggg%gn depth for.-the object (53) in‘the base layer (7). 6..

The net hod ing to one of the preceding clains, characterised by

I aying the object (53) out into the Iaying 10 out channel (3) during the

production qf theg |l 0 c?@qyﬁ a s m ng
t he net hod gccor ﬁgltﬂg’d] ;‘Tt’fm risi né’ Fﬁ u%‘?ﬂ? dé#}l ce&{ ’g‘?&\%\%ch S
nnvable515cbnnaedh(ﬁDu§WaHhéC§réunébaﬁ§§s(§$)tchbnasraacéblgrbandq bed a

mechahi cal 10965 SN GritP iiidd Lin 24 UAGSPPARGY! BR AR d. Icae[? gpigh i s

resistive against fl i ng, characteri sed Ioosenlng

devi ce (31Pape Ia¥8Tel7) nothe | ERERathanared isk Qﬂﬁpghugﬁlmyﬁiﬁﬁcﬁh%ll)
20 8. Theogﬁa%wwafaacehéhﬂaltBycé arms&uﬁ@aéﬁéf@ﬂéﬁdaﬁ@ relit g
mechani cal | oosenin (31) is arrgnged I n
a mechanita loosen1 g operation to form the channel, said
10 method being characterlsed_ by the steps of lowering a
mechanical loosening device (31) through the water (15) and
any layers (5) overlying the base 1aYer (7) to the base

layer (7), supporting the mechanical loosening device (31) v/

.upon the base layer (7) and below any ground formation (5)

15 that is not resistive against flushing, and advancing the
mechanical loosening device (31) through the base layer (7)
and operating the mechanical loosening device (31) for
forming a channel (3) in the base layer (7) to a depth that
extends downwardly from the upper surface (27) of the base

20 layer (7) and effecting a flushing operation above the upper
surface (27) of the base layer (7) for removing any layers

(5) above the base layer (7) in the area of the channe} (3).

2. The method according to claim 1, characterised by
25 performing the mechanical loosening in a rear section, in o
the sense of the advancing direction (9) of the flushing
area, and leaving a forward section of the flushing area
free of the action of the loosening device (31).

30 3. The method according to claim 2, characterised by
flushing additionally the area in which the loosening device
(31) is effective.

4. The method according to claim 3, characterised by
35 performing the additional flushing at least partly with air.



3

device (31) is arranged pivotally to adjust its working deptﬁ (33). 3

t he n®¢hani ca

r?ar section, w.th }espect to the advanci ng diregy Of_the flushjng
" at ea produceabl e by the flushing device 25 (11)17 !m" ﬂﬂl"ﬂ' s
according to claim7 or 8, characterised in that thee ' Eosen' -

f

The apparatus according to one of the clains 7 to 9, characterised in that'.:

| ooseni ng device (31) is—dfpvable froma driving nmotor (45')°

arranged above the flushahl e _area of,the Sround forpati on. 35 11. The
2

appar at us acc8rdi nF® Rethod REcerding

SBE PR Fh& PORCediing ffaidisor

ﬁ/l45IS) if cogahaﬁ?b&éx?_ﬁéd;@emmdmﬂr@ W)ﬁw%mﬂ@ﬁﬂ t(}’i_@)bagte fayedzc_ L
- 3 s - c in claib.m 11, characteri.s
that the chai%z)(@lﬁﬂ% g%%%%#ﬁ"% %%régé‘c% vglﬂ%ﬁ&f‘ﬁg ("5’73 SaM%irerégl "

seal ed agéi ndepthe (Si)r monitesparding 46.a desimpdapxbtrecidoor dieptht £ane
of the clai mgpf B?:‘Je%:tT C aqfrgﬁg%é%tf%{.h?.ﬂechani cal | oosening
JES T 1S or water.’1

devi ce (31) conprises
according to - one of the clainms 7 to 13,

6.

I Nng nozzles 0 14. The apparatus

The method according to one of the preceding claims,

characterised by laying_the object (53) out into the laying-

10 out channel (3) during the production of the 1laying-out
channel (3). -

7.

An apparatus for performing the method according to

claim 1, comprising a flushing device (11) which is movable

15 through flushable ground areas of the underwater ground, and

a mechanical loosening device (31) for loosening the base

layer (7) which is resistive against flushing, characterised

in that the mechanical loosening device (31) is arranged in

the lower end area of the flushing device (11).

20

8.

The apparatus according to claim 7, characterised in

that the mechanical loosening device (31) is arranged in a

rear section, with respeét to the advancing direction (9),
of the flushing area produceable by the flushing device
- 25 (11).

9.

The apparatus according to claim 7 or 8, characterised

in that the mechanical loosening device (31) is arranged
pivotally to adjust its working depth (33).

30

10. The apparatus according to one of the claims 7 to 9,

characterised in that the mechanical loosening device (31)

'is drivable from a driving motor (45') arranged above the

flushable area of the ground formation.

35

11. The apparatus according to claim 10, characterised in
that the driving motor (45') is coupled to the loosening

device (31) via a chain'(55).



characterised in that the nechanical | oosening -device (31) conpri ses T
flushlng nozztes \43) for air. 15 15. The apparatus according to claim 1?
14, in which t ini cal | oosening device (31) conprises a chain

7), mli“lf mu“ |lﬂm“t hat flushing nozzles (49) are arranged beneath
per 00l (37). 20 16. ° The apparatus accordi ng—to
one—gf the cTalnB 7 to 15, characterlseg3|n that ‘the flushing device (1%

is rounded at its | ower forward end. 17 The apparatus according to one of
the clains 7.to 16, 25 characterised in that it conprises |aying-out

devi ces (51)for élﬁ%/ %Mtﬁé%é’é’wﬁn&?& &'i‘éiﬂ%ih A PIUELL P08 15 he

| ayi ng-out ¢ ann
: that the chain (55) 1s prov1ded in a protectlve hou51ng (57)

13. The apparatus accordlng to one. of the claims 7 to 12,
characterised in- that the mechan1ca1 loosenlng device (31)
comprises flushlng.nozzles for water.

14. The apparatu$ according to one of the claims 7 to 13,
characterised in that the mechanical loosening device (31)
comprises flushing nozzles (49) fo:_aif;-

15 15. The apparatﬁé according to claim 13 or 14, in which

the mechanical 1oésening device (31) comprises a chain tool

' (37), characterised in that flushing nozzles (49) are
arranged beneath the upper run of the chain tool (37).

20 16. The apparatus according to one of the claims 7 to 15,
characterised in that the flushing device (11) is rounded at
its lower forward -end. '

17. The apparatus according to one of the claims 7 to 16,
25 characterised in that it comprises laying-out devices (51)
for laying out the object (53) durlng the production of the
laylng-out channel (3)




