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213821 PROCESS FOR BRI NG NG ASHORE THE ENDS OF UNDERWATER CABLES AT ARRI VAL
LANDI NG POLNTS The present invention relates to a process for bringing
ashore {th& ends of underwater or submarine electric cables at. arrival .
| andi ng\poynts. In order to lay an underwater or submarine 5 el e?i;‘:

cable, firstly a line is determ ned al ong which the cable is to b 821r
Subsequently a ship, containing in its hold the whole cable to be laid
(conprising a single length wound in a coil), noves along a course which
follows closely the predetermned laying |ine and the 10 cable is paid out
fromthe ship gradually and laid on the bettom of the course of water.
Difficulties are nmet near the shores, nanely at the so-called "I anding
points". OF the two | anding points of a cable, respectiv- the start |anding
point and the arrival landing 15 point, the difficulties and risks: are
encountered especially at the latter. In fact for landing the cable end at
the start landing point it is sufficient to keep the stationary ship at a
predeterm ned point on the laying line: then the cable end,is connected to

a drawing line or 20 rope |leading fromtheg coast and the cable end is drawn
ashore care being taken to avoid the cable being bent at any stage, for
exanpl e under the action of wind, waves or currents, to |less than a m ni num
bendi ng radi us. PROCESS' FORe BRANGINGOASHORE THENDNDHeOF OUNDERWATER t CABLES
arrival 25 | andiAfy ARRIVIAL LAYDINGI @OENESWhi ch is to be brought ashore is
covered by the refarArAg—tergth—eot—eabte—nhteh—t+s—ecorted—t+r—the—hoetad—ot—t hego
ship. The length of cable end remaining in the ship's hold, and to be.

bﬁggght ashore at the arrh%@'pk@ﬁ@heginvention relates to a process for

bringing ashore the ends of underwater or submarine

electric cables at arrival landing points.
In order to lay an underwater or submarine
§ electric cable, firstly a line is determined along which
the cable is to be laid. Subsequently a ship, containing
"in its hold the whole cable to be laid (comprising a ]
single length wound in a cbil), moves along a course which
follows closely the predetermined laying line and the
10 cable is paid out from the ship gradually and laid on the
bottom of the course of water. Difficulties are met
near the shores, namely at the so-called "landing
points". Of the two landing points of a cable, respectiv-
Y ) the start landing point and the arrival landing
15 point, the difficulties and risks: are encountered
especially at the latter. In fact for landing the cable
end at the start landing point it is sufficient to keep the
stationary ship at a predetermined point'on the laying
line: then the cable end.is connected to a drawing line or
20 rope leading from the coast and the cable end is drawn
ashore care being taken to avoid the cablc being bent at
any étage, for example under the action of wind, waves or
currents, to less than a minimum bending radius. However
the same procedure cannot be followed at the arrival

25 landing point: the cable end which is to be brought



5 poiﬁt depends on the sounding depth along the shore where the landing is
to be-effected, and therefore upon how close to the shore the ship can. .
reach. The cable laying ship is a merchant ship of large size and tonnage
and t herefore of deep draught. Consequently the ship 10 is oingeizﬁE%
e
andy

st at a considerable distance fromthe shore for safety. General
ship requires a sounding depth of around 20,netres and in the case o
shores, this depth of water is available bn%y at a very |long distance
(sonetines several kilonetres) from15. the shore. 1In such cases the
| ength of cable to be brought ashore is very long, especially as the cable
will be required to,extend for so di st ance al on redet erm ned path on
the land itsel f. PSPOSSi A K8VEE 8187 sthepTemaining Aeaahh of caplqwhd.ch
point, it is knowist coddedadri tharholdse| shefsistml | ow draught, for

i nstance catamarans, in ordeget @ ggﬁwl e g ; sihl e t,he
shore. A bight is formed in tﬁe (e:a e (%ro‘r:#?%a %ﬁp&%\%ﬁ@%gﬁgﬁt lg?’ﬁsslh(ri]pi S
hol d the remaini n§o38rt BBA &P BabbeoRghbeashere ot theriartiivait lagdiog over
ahpul |h ey prﬁv: ?pﬁgnﬁ:haeﬁﬁiﬂihi aﬁYtHGS§&LnM€§ -cltepts}athll%dgslt@@ dhowe flrom
the ship's ho under ropriate tensian e the auxiliary vesse

nmoves toward the SHGF .%Bgr ?gﬁﬂf‘ﬁg tir'€°?ﬂl‘lste "E'?ﬁfg’n ac"’cfr?éﬁeﬁ'te Pf euHBeR

t ensi on t he | engt howf cdaseetbetheesh@fe thhe ship |dar remdsel Thedcabéebottom

of the sea (over wWaivshel 8RELNiENE REPéRahEKES: f of_sg catanary) i
ofder to avoid harn?ﬁlﬁ;trggsés n the %gﬁle, éi“ﬁrﬁyﬁgﬁnflof t g ggﬁéﬁﬁgy,
artsing through nBP8nEheEebPrenet dser | drsughtseq| Conrpauentd vadheoshp :
waves. Duringi®5 isheblldged sbagesp itica etdhgidérablefdildtaneablfeoms nade
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the shore for safety. Generally, the ship requires a
sounding depth of around 20 metres and in the case of
sandy shores, this depth of water is available only at
a very long distance (sometimes several kilometres) from
15 the shore. In such cases the length of cable to be
brought ashore is very long, especially as the cable
will be required to extend for some distance along a
predetermined path on the land itself.
For bringing ashore a cable at an arrival
20 landing point, it is known to use auxiliary vessels of
shallow draught, for instance catamarans, in order to
draw the cable as near as possible to the shore. A
bight is formed in the cable from the ship, which contains
in its hold the remaining portion of cable to be laid:
25 this bight is run over a pulley provided on the auxiliary
vessel and the cable is paid out from the ship's hold
" (under appropriate tension) while the auxiliary vessel
moves toward the shore. Particular care must be taken
to maintain under tension the length of cable between
30 the auxiliary vessel and the bottom of the s2a (over
which length the cable takes the form of a catenary) in
order to avoid harmfulistresses on the cable, at the
foot of the catenary, arising through movements of
the auxiliary vessel under the action of waves. buring
35 the later stages, the end portion of the cable is made



to f‘é&L)by appl ying appropriate means to it. Finally, the end of the cable
is draw’ ashore whilst maintaining it under tension, and duly positioned
alongiits intended line or path, and the neans used for floating the cable
5 are renoved. In the above process for bringing ashore the end of the -~
cable at. the arrival |anding point, the end portion of the cable is P
subj ected to the actions of waves, w nd_ard_water currents existing near

the shore, even if 10 it is naintained under tension.. Wave action subjects
the cable to fatigue stresses, particularly at the foot of the catenary
portion of cable disposed between the auxiliary vessel and the sea bottom

These fatigue stresses are greater the higher. the waves occurrj.n uring 15
t he Ianding opeF&t%iﬁ?tthﬁsgPﬁ@VéﬁgiﬂB9fﬂgr??§? Tﬁa%ﬁuﬁ?eﬁﬁ'nngﬂglggéfu?

lifetime of thetheblead nfsthei cebléhisadtrawmsastione rwhikat onrimtatiningesi des
subj ecting the b ' S S : t le t, nt to
a radius |ess t%%nhgﬁggn?%ﬁﬁg#ﬁbeéégt?gg? ﬁ?%ﬁegﬁa%%énﬁﬁgﬁﬁfﬁbfg?gfﬁggrab|e
damage to the cadbéne prsepth,\anfatbe maanfoused df er pfiralsing dhepcaidieng
ashore the e%d Qfreapremodedyat er cable at an arrival . | andi ng point, which
process elinminates or redxﬁegh.thg risks 1o the cable which derive, fro

the action of waves, 25 n8B&NAPRYPr BRPECSSt T PRPSTIIRAMG AT “hfd *Rfi ch
enabl es the cablof thebeabileught thehareiwval hbamdimgdpointauxtile and vessel s
and wit hout the e | Qi shi ek D0 QRk] t o, - [ {ggy t e

for a substanti'gﬁ’%gl}gaor%t*i-g%eo?htgﬁg%'ignse&?%%]ﬂ?g%dp?o?{?h% a‘noﬁ-r%eﬁws’
operation. 30 Wind and wpfeg cUryuspte GXimtinrg PPIRcHRe iFhanif GYen Aére iEJ
provi ded a prROCA%s ilsomalihitagned anterctéhsioncd OWave adtlignadyjexds e at

its arrival |anding _peint i.ch cable h eep laid fr a.cable in
shipoas the shi STiosaBs) seoatighs beraRBely Har SLAILOM AECARS £ 03
line until the &hiepcasgnary bogkdanyofheabledisppsed between the

auxiliary vessel and the sea bottom. These fatigue
stresses are greater the higher the waves occurring during

.15 the landing opefation, thus increasing the risk of
shortening the useful lifetime of the cable in service.
The actions of wind and currents, besides subjecting the
cable to fatigue stresses, can cause the cable to be
bent to a radius less than the minimum permitted, with

20 the result of irreparable damage to the cable itself.

We have now devised a process for bringing
ashore the end of an underwater cable at an arrival
landing point, which process eliminates or reduces the
risks to the cable.which derive from the action of waves,

25 wind and currents, at the landing point, and which '
enables the cable to be brought ashore without needing
auxiliary vessels and without the cable laying ship
being obliged to remain near the shore for a substantial _
proportion of the time reqnired-for the landing operation.

30 In accordance with the present invention, there
is provided a process for bringing ashore the end of an
underwater cable at:its arrival landing point, which
cable has been laid from a cable laying ship as the ship

‘moves along a course following a predetermined laying
35 1line until the ship nears a boundary where the depth
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of water 'becones insufficient for the ship, said process conprising the
steps of steering the ship along a course deviating fromthe predeter ed
taying line and generally parallel to the shore along or adjacent 5 32@§5
boundary, laying the end portion of.cable along thi's course, applying
‘borwyancy devices to said end portion of the cable, noving the subnerged end
portion of the cable over the bottom of Stretch of water until it is
positioned al ong the predeterm ned laying 10 Iine and runs ashore at the
argival |anding point, and renoving said buoyancy devices fromthe cable.
In a preferred enbodi nent, for noving the end portion of cable over the

bot t om of the stpeteh of w@ssi..?gniﬁuf{,hefe.ng%a R A9 L8 procens

predet er m ned 15° ayrng line lI'e en T &
drawi ng |ine and Ctonenlpmngeﬁhal ehgpsmf stepering tthe mhwetaénongned | andi ng

point, then the %%Bkgeeaéviﬁtﬂﬂé|ﬁ%hmftﬁé”Bkéﬂéﬁ&bdﬂﬁ%&”ﬂi*ih@rKhﬂ%dahaylng
line. Preferably the bgg&ancg 9@ *c gg 20 to the cable end
portion as it is®&°Rfg2 fha-<h ong Ph@dIREEBNt i nventi on
wi Il now be dgscsaliddbobndany, olagimgrptlee osniq/ portiion effercabde tadohge _

T ustrate 25 an g pohiely SPpLILEY Fudybicd Sl B8 SAH B 0 ccent
invention for brPREtignt RE Ehe eﬁbhecamwenesm}r% spbmenges endaPorianng
point; Figure 2 iof &hei ghbae wvew elﬁetlbl@tﬁdnﬁi dPriHestfethc }F &asdkber is

1as Deen, pal . o LubRarming cabLes SaL VAt 2V, A BLlARadl 9, no
cabl e end poum|oﬁlbe|ﬁgdsh9nﬁ aﬁhgnece§sthe arpigesl landing point, and
removing said bubyancy devices from the cable.
In a pfeferred embodiment, for moving the
end portiBn of cable over the bottom of fhe stretch of
water until it is positioned along the predetermined
15 laying line, firstly the cable end is pulled ashore by a
drawing line and then pulled along thé shore to the
predetermined landing point, then the cable end is
pulled in-land along the predetermined laying line.
Preferably the buoyancy devices are applied
zb to the cable end portion as it is laid from the ship.
An embodiment of the present invention will
s - now be described, by way of example only, with
' reference to the acéompanying drawings, in which:
Figure 1 is a plan-view diagram to illustrate
25 an initial step in a process in accordance withithe
present invention for bringing the end of a cable ashore
at the arrival landing point;
Figure 2 is a similar view of the end portion
of a cable after is has been paid-off from the cable
30 laying ship and attached to a drawing line or rope
for pulling the cable end ashore, the configuration of :
the cable end portion being shown at successive stages;
Figure 3 is a similar view showing the cable
at successive subsequent.stages wherein the end portion
35 of the cable is moved under water to a position along



Figure 3 is a simlar view show ng the cable at successive subsequent
stageg wherein the end portion 35 of the cable is nmoved under water .to a
po &32 n al ong 5- the predetermined laying line; and Figure 4 is a side °
Vi ‘a length of the cable show ng buoyancy devices attached to it. T
Bef bringing ashore the end of an underwater 5 or submarine electric et
cable at the arrival landing point, a cabfe-laying ship has been used to

lay the cable along the predeterninéd | aying |ine,except for the |ast-
portion i.e. near the arrival |anding point.*The cable conprises a single

| ength contained in the ship's hold as 10 a coil and is paid-out from.

this. In Figureed, gﬁtaaggemﬁe& #8918 68e Nend ayi ng | i ne whi ch has_been
pl anned for cable, exten across the s

ou nto and
across a tract of land atF ?E\é’ﬁrﬁlbﬁlalﬁhg?n\j"?%l %ﬁ’%"ﬁ? ﬂ’qg s 15
foll oned a cour&abqergnapmﬁdlbgoyhneglgemitésttmtéabedmpd|1ﬁa 1, until it

arrives near a boundary 3g %/E gggggging gﬁ&ﬁé%éa&?& ibya‘i)oun V&t%"f‘

because of the limted dep I ng between t ary and
the shore limge ®r snbnarnne sheptrigveablacaprtliet arnival an qqgua&}qﬁ,ne

and noves, as SQOWQb'l@ tagihg &hipl RAS BeddtlisddPesd aiiyeltﬁé) ddifle uliong i ne
5, laying the cable en ortion.6_alo

ath t d f.
has a predet er mi%#&d Pré ﬁrEbBFSp}F§fﬁg %1?8a2ﬁx?ﬁ%t ﬁﬁ ? % %é#nétﬁﬁ%§$1
poi nt on |and, ‘hen nleas thel argfvadndapdingopoistyl ddwed cable position on .
the predeterm n%%ﬁlllg isag Ly Q@BpeV"ﬂghchh@oﬁthnQEVEﬁ hoNshifes oIS ad
Shor e, cabFe end port

. parallel to the thé I on 'S nalntalned
a coil and is paid-out from this.

In Figure 1, dashed line 1 designates the laying
line which has been planned for cable, extending across
the sea or water course and onto and across a tract of
land at the-afrival-landing.point@ The ship 2 has

15 followed a course corresponding closely with the laying
line 1, until it arrives near a boundary 3 which cannot
be crossed safely by the ship 2, because of the limited

~depth of water existing between that boundary and the
shore line 5. Then, the ship leaves the predetermined

20 laying line and moves, as shown in Figure 1, aloné a
path 4 parallel to the shore line 5, laying the cable
end portion 6 along this path: the cable end portion
has a predetermined-iength appropriate to reach the
requifed termination.poinﬁ on land, when this cable

25 end portion is placed into position on the predetermined
laying line 1. | | '

While the ship moves along the course 4 parallel
to the shore, the cable end portion 6 is maintained
under tension to prevent it adopting a catenary form of

30 _inadmissiblé-small.bending radius_ih tt~ portion between
the ship and thé sea bottom. Whilst the cable end
portlon is being laid, buoyancy devices are applied to
the cable in a releasable manner to reduce its wéight in
~water.

35 When the end portion 6 of the cable has been



under tension to prevent it adopting a catenary form of 30

i nadmi ssi hl e-snmal |l bending radius in the portion between the ship and the
sea bottom Whilst the cable end portion is being |aid, buoyancy. devices
are "applied to the cable in a rel easable manner to reduce its wei ght %
water. 35 When the end portion 6 of the cable has been

al ong the course 4 parallel to the shore 5, then before the end of t
cable is paid out fromthe ship 2, one end®of a flexible drawi ng line or
rope 8 is attached to the end of the cable, the drawing rope 8 being long 5
enough for its other end 9 to be brought onto the shore 5 for carrying out
t he subsequent steps of the process. Wen the end portion 6 of the cable-
has been | aid al d8dd Bdonguthe doppsel 4 charalliee thorhe shbrehd v dhend

attached to the ¢alFloee the shiPof € 2 ; BV, d of
the drawi ng rope 8 ioé\;ﬁrg ggt Fig Re érﬁgf%o%%ﬁ&atq? on o?&?ﬂﬁ%%q’% az'rgfd
u

hor e. ( I
drawi ng rope 8 i £%§h exible drawing Line omrepm d imAtEachnd i es
on the bottom of* tichéhet eetichfotheat&ble anthé herdwing hrdfe B dg@ildbng
parallel tot [ 5:.provi.ded_ it he_buoyan devi c to,reduce
its wei ght un er\%/gl?g h ilr'ﬁ%sét u%g%‘gg/e%ﬁeﬁc%%ebn%;b%°eu§}\;tplqr}§’d) gzﬁ’teershtqf
cabl e has been | a3 §°8 6agryhegceut sthe subsequenthistrnhiphifiie atomessst t he

cable is being so |aid. NeWhehethéOdnd SpeiPloeds toF e YN hILRRD 10 20
pul | the end of _tlhgdcagl e aggore. Durigg thijzjnét_ ep, i.n orhder to avoid the
eld portion 6 being b8nP Eo"4R FPRAGRTsSiRITA 1*9 ddtusShanfe ans &hent of
t he cabl e under warope Bsatbpehedstd tiye fcalyben. tHheshigpe2 Ganifrded ypuoved i n
such a way, 3% Shw iaBthjbﬂUrQna’9t$'f‘ttlg§ dadHiFrdid 1B P idhlghedn angle
Lerr] teh s ggg ogg.t %ﬂe configuration of the cable and drawing rope
8 is shown in full lines in Figure 2. The whole cable
now lies on the bottom of the stretch of water, and
the length of cable laid parallel to the shore is
15 provided with the'buoyancy_devices to reduce its weight
underwater. These buoyancy devices may be applied after
the cable has been laid along the course 6, instead
of being applied whilst the cable is béing so laid.
Next tension is applied to the drawing rope 8 to
20 pull the end of the cable ashore. During this step,
in order to avoid the end portion 6 being bent to an
inadmissibly small radius, the movement of the cable
underwater is supervised by frogmen. The rope 8 must
be pulled in such a way, as shown in Figure 2, that
25 it forms with the cable an angle ® which is greater than
a right angle. Figure 2 shows in dashed lines successive
configurations 10, 11 and 12 of the cable and rope 8 as
the cable end is brought closer to shore (and eventually
onto land) and at the same time closer towards the laying .
30 line 1. o h -

After having reached the shore, the cable end is
slid along the shore and preferably along the waters edge
on chutes provided with rollers (not shown), to bring the
cable end to the position 13 (Figure -3) at which the



with rollers (not shown),

‘angl e.
112 of the cable and rope 8 as the cable end is brought closer, to

-

Figure 2 shows in dashed |ines successive confi gurations 10,

nd eventually onto |and) and at the same tine closer towards the

] @ line 1. After having reached the shore, the cable end is slid
al ong the shore and preferably along the waters edge on chutes provided
to bring the_cablLe end to the position 13 (Figure’
3) at which the 7- laying line 1 comes ashore: at this position wll

-

be

provi ded an appropriately curved chute provided with rollers (not shown),

When drawi ng the cable end al ong the shore,
will also 5 sli
devices are re

rom e as successli ve

out of the wat eprovieiest am@rrroprdately, curvetlechute Prﬁﬁlﬂgdawéﬁhtaln

| ength of the

can help manualg'_yv‘;
OVer comes any UNevenne sses
this manual novkengthsiof rabdeh|arepdrawn eutopfet

the landing position 13, Réfét&':ﬁ@/% lﬂiglua-adaal aBgtheeshagi Bmki a8 2 20

e O e S st leused il Laiigo o

Jbe is a submerged 1ength of cable which slides on the bottom

until the whole e
line. The remafsH
of cabl e.

15

20
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35

a certain length of the cable
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e are drawn

A~ i dfst esmg.)t hewnlar araWifgethe chbla snbnelgeg | ength
of cabl e which slldes on the b ofg% e t he onfl ration of the
cabl e at succes¥t®ShQnRped t?@r B\ﬁﬁ 9 83 %88 Hé& Yﬁ nd*38. This
sliding of the sbkhde ﬂbﬂg‘lesﬁaotsﬂmmeofannhtoséacmhsaper thied bhefrognen,

ottom

anc evi ces render-

of the sea, the conflguratlon of the cable at successive
stages belng shown by dashed llnes 14 and 15. This
sliding of the cable on the bottom of the sea is
supervised by frogmen, who can help mgnually the sliding
mbvement of the cable to ensure that it overcomes any
unevennesses of the bottom, the buoyancy devices render-
ing this manual movement of the cable possible.

Once the cable end has reached the landing
position 13, it is moved in-land along the laying line 1
until the whole end portion 6 of the cable is disposed
along this 1aying_line._ The remaining buoyancy devices
are removed from the submerged length of cable. The
buoyancy devices used should serve to reduce the weight
of the cable under water to a few kg per meter of cable
so as td_allow manual movement by the frogmen_without

fatigue. The dev:Lces preferably give a bquancy effect ‘
which is imdependent of the depth to which they are
- submersed.  Figure 4 shows dlagrammatlcally a length of

the cable portion 6 provided with a preferred example
of buoyancy devices. These comprise hollow rigid
spheres 16, for 1nstance of plastics material, fastened
by ropes 17 or the like to the cable at po;nts 18 and 19
spaced along its length.

. Instead of using hollow rigid spheres, small

1nflatable spheres can be used and these are particularly

0 é“%r%?ygﬁg%@h E@ogh%hQaQESéEOagn§HESe§Q§$e't

who

i ng

ﬁe“é&BFe end has reached



buoyancy ‘devi ces used shoul d serve to reduce the weight of the cable under
water to a féw kg per neter of cable 25 so as to allow nanual noveneni by
the frognen without fatigue. The devices preferably give a buoyancyiQh,
effect which is independent. of the depth to which they are subnersed
Fr¢ure 4 shows diagrammatically a length of the cable portion 6 provided
with a preferred exanple 30 of buoyapcy_dgvices. These conprise holl ow
rigid spheres 16, for instance.of plastics material, fastened by ropes 17
or the like to the cable at points 18.and 19 spaced along its | ength.

I nstead of using hollow rigid spheres, small 35 inflatable spheres can be

used and these are parti.cul ar ..appropriate when .t is.desired to attach
t he buoyancy devia(?é’§'°tp5"f3%8 E'h%?e"%.ggt‘g%}‘heé‘?cta%l‘{e}teﬁfd‘ }&et i%b’r?yﬁ%ybeen

| ai d al ong the cdlevigesatal tbhe tabléebsatrer GUhme calde repd posdiopbetasen t he
points of 5 app! izl 93145a28fg1Pn8 cbiPsdharelle DUy Al diRpeces |

i nport ant -and depends on the stiffness of the cable. Generally,. this
spaci ng shoul d be such t hathehEPRRIREVERPSEN | RefHeeHIERe R KSUICE exhi bi t

substanti al | y g0 dppildicagidal a8mandong dof two i 4djaventidgitandy idevdees 10

suspended at one s0ibobt8ngr o39) aoRdndBYoR o AR Ernddl It GHY &aB2Y N0 an
outer diameter of 100PMm  © e“spacrng between two adj acent buOyancy devices
m ght be approxi feen@naldyrethis. spaesngi slgeyld e |such thataihe s| i des al ong

the bottomw th apéalveatngSiangenl 68MNtibEe Modl® WM ibid JubstAntiBlilget ed
to ;stresses bending rvature of |ess fhan.the mi.nimum perm ssible

Nl U, and 11 e BEPEIasSGEoFBathEn CANp CEO oF T L KRE Tk A Mense
appreci at ed tjqat suspendedbatecondepoinbelil Hrocekd) i n By oayd arfc exsntpl et ,he
present inventio@or a cable having an outer diameter of 100 mm, the’
spacing between two adjacent buoyancy devices might be
approximately 3 meters. Accordingly, whilst the cable
slides_along_thé bottom with manual assistance from the
15 frogmen, it is not subjected to stresses bending it to a
curvature of less than the minimum permissible radius,
and irreparable damage to the cable is thus avéided.
It will be appreciated that in the above-
described process in accordance with the present invention,
20 the cable end portion is protected from any action due to
waves, wind and possible currents occurring near the
shore. In-fact the cable end portion,.after havihg
been laid from the ship in its course 4 parallel to the
shore, it is moved into its position along the laying
25 1line 1 whilst being maintained underwater ' and in contact
with the bottom, where-any currents are minimal compared
to the currents possibly occurring on the surface.
Thus fatigue stresses in the cable are avoided, likewise
.risks of bending the cable to less than its permitted
30 radius.
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20 themc‘abl e mct ed fromany action due to waves,, w nd
‘g6

and bl e current near the shore. In-fact the-cabl & end

porti .after mm ‘“Mfromthe ship-inits course 4 parallel to
the s : tosits position along the laying 25 Iline 1 whil st~
bei ng I nt a| ned* underwater and in contact with the bottom where any '
currents are mnimal conpared to the currgnts possibly occurring on the
surface. Thus fatigue stresses in.the cable are avoided, |ikew se risks of -
bending the cable to less than its perm-tted 30 radius. CLAI M5 1.

A process for bringing ashore the end of an underwater cable at its arrival
| andi ng poi nt, i cabl e has been laid froma cable laying ship as the

shi p noves al on%rse' following a predetermined 5 laying line until the
ship nears a boundary where the-depth of water beconmes insufficient for the

ship, said procgss conprig BQoEQEsS?EPSbPinéiﬁéré%ﬁé‘%ﬁ"é?x@'&”gnr@ course

deviating fromthe predetermned laying line and generally parallel -to the
shore along or raedegwates: cable BEuhHﬁr #rTivdd i dhkng R IV iWHE Y cabl e
al ong this cour sablapplag beehudyadcEromvacesble bayingnshiiwrds aheof the

cabl e, noving th% sulg}rg%re%eglgngsgo%hg Foifgyﬁgglaeégd)ée&eég}% 3" t§om of the

stretch of water® umt |t|one ermne ﬁaylng 15
line and runss ameathmeuamﬂv&hel ahapngemn@ b@mﬂa@nﬂmenga $dieg

buoyancy devi ce&:efmmotfh%a%bl 8ecdmes insuffiliORE€SLorGEHY HHYp ! Gl M1,
in which, for noving the end Qrtlggﬁof cable over the b tto of the 20 W

stretch of wat ePTRfESS COTPEiSing: PBR-GE4PENYE { FRePriR | ayi ng
i ne, flrstly thdom@bEECemdsesdev1at1ng from the predetermzned laying

line and generally parallel to the shore along or
10 adjacent said boundary, laying the end portion of cable
" along this course, 'applying buoyancy devices to said
end portion of the cable, moving the submerged end portion
. of the cable over the bottom of the stretch of water
until it is positioned along the predetermined laying
15 1line and runs asﬁore at the arrival landing point, and
removing said buoyancy devices from the cable.

2,  A precess according to claim 1, in which, for
moving the end portion of cable over the bottom of the

20 stretch of water until it is positioned aleng the
predetermined laying line, firstly the ‘cable end is
pulled ashore by a drewing line and then pulled along
the shere to the predetebmined tanding point, then the
cable end is pulled in-land:along the predetermined

25 laying line. '

3. A process according to claim 2, in which, when
pulling the cable end ashore, the drawing line forms with
the cable an angle greater than a right angle.
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pulled ashore by a drawing Iine and then pulled along the shore to the
predet erni ned | andi ng point, then the cable e ﬂ“m M‘m and aI ong t he

predet erm ned 25 | ayi ng line. 3. A pro cIa 2, in
whi-ch, when pulling the cable end ashore, the dra®ing 11 ne for the
cabl e an angle greater than a ri ght angl e. 10 - 4. ' A prQ

according to any preceding claim in whichosa d buoyancy devices are
applied to the cable end portion as it is laid fromthe ship. 5 5.

A process according to any one of clainms 1 to 3, in which said buoyancy
devices are applied to the cable end portion after it has been laid on the

bottom of the StEQtCh of V\ﬁtﬁ"océ& fcording O Qh%%%%céﬁ@.ﬁ?dbmglho any
- preceding claim , buoyancy, devi ces conpri se .ho

bheres. Pel easaniy MALFENBALE PHARRER M8 vAi oo Ao, AP LIBGNg0! Ehe bdbin s
7. A procesd porbickh ngs tit aiwy/ lexisl dfrom &ihes shipe 5, in which said
buoyancy devices conprise inflatable spheres. 8. A process according
to any preceding claim in 20 which the buoyancy devices are_applied at
interval s al 08g Bhe | engt hA BregRss ARORMHING Honady ane afecdadmst hato

substantial l'y nozbepdi whiélef 4@ tn by fifcyt ievaddse et wg@mlaaj 86€8hesai d

devi ces woul d occu pon,suspendi ng..t he .cahl e under r int of
one 25 said devi & gl end portion é%ter f%l%as een W%l% on th bgg%om
of the stretch of water.

NS
10 6. A process according to any preceding claim, in
' which said buoyancy devices comprise hollow rigid spheres
releasably fastened to the cable at intervals along its
length.

15 7. A process according to any one df claims 1 to 5,
in which said buoyancy devices comprise inflatable .

spheres.

8. A process according to any preceding claim, in
20 which the buoyancy devices are applied at intervals along
the length of the cable which intervals are such that
A - substantially no bending deformation of the cable
between adjacent said devices would occur upon
. suspending the cable underwater:.at the point of one
25 said device.




