WO 2004/ 035454 PCT/ GB2003/ 004317 1 1 "Apparatus and a
Met hod for Use in Handling a Load" 2 3 This invention
WO edoabesss o apparatus for use in 4 handling apdDE82003/004317
whi ch is capable of raising and 5 |owering, or of
towi ng, a load and also handling 6 service cables
and/ or hoses connected to the load. 7 The invention
i.s particularly, but not exclusively, 8 applicable to
the handling of subsea equi pnent such 9 as grabs. 10
11 Providing services to underwater equi pnment often
12 involves the provision of a specific bundle of 13
cabl e(s) and/or hose(s) dedicated to each 14
application. For sone applications, it is known to 15
i ncorporate the service bundle within an arnoured 16
hoi st rope. This approach has a nunber of 17
deficiencies. The resulting rope is costly, gives 18
inferior hoisting properties, and by virtue of 19
[imtations on the dianeter of rope which can be 20
handl ed, the services that can be incorporated are 21
limted. Further, in practice it is inpossible with
22 this arrangenent to add to the length of the rope
or WD 2004/ 035454 PCT/ GB2003/004317 2 1 to join
different types of materials, for exanple 2 wire
ropes with fibre ropes. 3 4 To avoid the necessity of
dsi ng 'Hippaaapassiend & Newhaded dwile rigpéiandl dirgy lendwwed”
o wnd a service 6 cable around a rope, or vice
versa, to service

3 This invention relates to apparatus for use in
4 handling a load which is capable of raising and
5 lowering, or of towing, a load and also handling
6 service cables and/or hoses connected to the load.
7 'The invention is particularly, but not exclusively,
8 applicable to the handling of subsea equipment such
9 as grabs.
10 |
11 Providing services to underwater equipment often
12 involves the provision of a specific bundle of
13 cable(s) and/or hose(s) dedicated to each
14 application. For some applications, it is known to
15 incorporate the service bundle within an armoured
16 hoist rope. This approach has a number of
17 deficiencies. The resulting rope is costly, gives
18 inferior hoisting properties, and by virtue of
19 limitations on the diameter of rope which can be
20 handled, the services that can be incorporated are
21 limited. Further, in practice it is impossible with

22 this arrangement to add to the length of the rope or



7 underwat er equi pnent. However, due to water 8
currents and/ or novenent of a ship fromwhich the 9
w@ppans4ss operates, the service cabl e and r opeCEGB2003004317
pl aced under stress, which can cause the service 11
cables and the rope to pull away from each other, 12
and the service cable to slip of creep down the 13
rope. 14 15 According to an aspect of the present
inventPodcingdiféeaens pvBerded apsarieds.f Sprussample
band! |igeaybhek0gd FOMRELS! gpd ] 0ad-bearing rope, a
mechani sm fo 18 payi ng out Bhd- recovering the
Boad- bearing rope, a 19 serV|ce cabl e and a service

abIeThoIder fgg holding he service cable, a

i r st T@r 2Bt Hg “BEVPEESF it570 ob§t g BRecEPepAéVe
servi gemeabka ABdsthechead;22iBerhbig £8P ARCUNd LhE e
other as they are payed out 23 to wap the two
ﬁogetﬁébleaﬁaoﬂﬁduﬂmrapeth@ﬁ1?n@ﬁ1Vgnsenetaneehencas

hey r hani.sm.f or ) Id|n and
9 aﬁgu%$§gégcg U1§m%§%berhgwever’2é g8 5pping
deV|ceufnenmsappdngrthevsﬁentlﬁg 27sHpr8foﬂrthdhthe

ervice cable and the | oad- bearlng 28 rope, and to
~ Unwr apPPREAEBEUPPRY2 hBRDelD ?r%ﬁ?Yﬁ8829a§é?vFE§ t@pfeare
18nd | pade-bganhigrr 80885, ehhhen Ofn 3QubBephiSservice

recovered. 31 WO 2004/ 035454 PCT/ GB20037 004317 31
1The sexkbteaganénbee repewundoatbuadayhéreergack Qther,

abl e d.f be ' to ho d the service cable 3
1?e|at?€§ Qtﬁgg%%é gg%%?ngor%% At To° ?%d gnt%%e 4
1&xtentopé. creepi ng of the service cable down the 5
1Llload-bearing rope.

15 According to an aspect of the present invention

16 there is provided apparatus for use in handling a

17 load comprising a load-bearing rope, a mechanism for
18 paying out and recovering the load-bearing rope, a
19 service cable and a service cable holder for holding
20 the service cable, a first wrapping device for

21 rotating one of the service cable and the load-

22 bearing rope around the other as they are payed out
23 to wrap the two together, and to unwrap them from

24 one another as they are recovered, a mechanism for
25 holding and paying out a securing member, and a

26 second wrapping device for wrapping the securing

27 member around the service cable and the load-bearing
28 rope, and to unwrap the securing member from the

29 service cable and load-bearing rope as either of

30 them is recovered.

31



6 7 The securing nenber can be planar, in the form of

a 8 strip, tape or ribbon, or can have a circul ar
w@emws®35494 section, in the formof a rope. |In pref/eBe@d004317

10 enbodi nents, the securing nenber is resilient and

iIs 11 applied to the rope in tension. 12 13 The term

"service cable" is used herein td denote a 14

fl exi bl e el ongate nmenber used for conveying power or

13 dat dPesFERUA Ngh memberT iicawosals) ercanrdd hrlee Gtz kb

cabl e, @18 BAgU [ r..hydraul ic hose 7 Typically,

the first wrappi %Edg\??g% %S%Vi &&s hgif%%@\%%%|@ble

dBum beehgtaveangedhtolorat Bea@Angbpe LAER & YOS

whi ch golnci des with the axis of thg{dé)o Foe LR T the

cabl e Ry°Be Ghi dEASByRghehvebeorepiiceysable Hoom the

dsum 1B§ae@ga9{n§o£§ﬁgng on its axis, 22 cable drum

may be static and nmay have a winding 23 device

rtating around it to pay out the service 24 cable.

Preferaply, the service cable drumhas a 25 centra

apertd?gét%?%ﬁ%ﬁn%mT%%b?ﬁec?%aB?bBéPPﬁﬁ'réﬁeth26f0rm of a

passesst2ip, 28agdieos eF Vbsén Cabl ec ShURL JBY 5 PE b 3

nguntéd on.a 29 structural menber so that ?%EQQ§%§ F%OSS

not cSFOF 1M deht R t Fo¥meofixg srepet heInopesfandeqo

1hat i dmbi heni®Vead,d L1 gyl ath, around, t he .

axis of th‘e1 32 r'ope agsﬁlgf{crg%l@éﬁeﬁefﬁgrﬁﬁ?bl‘aﬁf dpd is

+ecoverrnl 1aMD 200 3505t RCH &B2063/ 004317 4 1

eaves and/or pulleys may again guide the cable as 2
It is being paid out or recovered. The axis of the 3

Iservi Chec atelren drggpdites Wdb1anbodi el $ £ Pe o denote a

14 flexible elongate member used for conveying power or
15 data, such as an electrical cable, a fibre optic

16 cable, or a pneumatic or hydraulic hose.

17 Typically, the first wrapping device comprises a

18 service cable drum being arranged for rotation about
19 & drum axis which coincides with the axis of the

20 rope. The cable may be guided by sheaves or pulleys
21 from the drum. Instead of rotating on its axis,

22 cable drum may be static and may have a winding

23 device rotating around it to pay out the service

24 cable. Preferably, the service cable drum has a

25 central aperture through which the load-bearing rope
26 passes.

27

28 The service cable drum may be rotatably mounted on a
29 structural member so that its axis is not co-

30 incident with the axis of the rope, and so that it
31 is moved in a circular path around the axis of the

32 rope as the cable is being paid out or recovered.



4 vertical so that it is parallel to the axis of the

5 rope, or horizontal, so that it is perpendicular to
w®2a0h®3azdé s of the rope. 7 8 Optionally, the PebGB2003/004317

drum has an axis which 9 coincides with the axis of

t he | oad-bearing rope, 10 the cable drumtypically

having a central aperture 11 through which the
with the 12 service cable

Iqad-bggring rogg gasses ! .
passi ng ovsrSa2b9hPE BHLAG¥SWRRYh 498 1m Yuisientde teble as
nmaverment i8 Beth&CHhal Bathoar 14.9xi s of the ..
| oad- bear i ng rop%.H15 16 Cﬁ?ig%ggW%?gt‘e gggu?%ﬁa OF the
ménber S@¥ V¥ hasahe atigm 1 whibhembbddimdes swebh bhe

axis o ad-bearing 18 rope, the securing nenber
d%un1t£%%€§f+§ %%v?ﬁ%éagiglﬁeﬂﬁgﬁplﬁbeFPuFbetHﬁéggﬁf the
whi ch thyee ) osel-heas ogt & DPeso 20nRaS$ES; ot BE |

nber passing over a rope 21 sheave mﬁfcg Fégﬁgﬁﬁﬁgar to
fOr moVEHEHELS rPh ©1e ke 22 path around the axis of
the | oad-bearing rope. 23 24 Optionally, the first
and second wrappi ng devices 25 include respective

a¥ ms Aptdmged lllfw,r trrﬁa atalole abouth hX$ &Iheaicpsladwlk)f@lﬁi ng
rope. ti on y...the arnms support. 27 spooling gear.

7 25%?&%‘?%%”{&”% 'St gt nehbetordavear tie rope,
Becuritig c3bleeniein HyHN AN ANYA-RESPC Zééqtlsi‘fggf%éture

radially 31 outward of 'the service cab town

Secur i oHeh2 004/ I8545 1REH-GB20031904KIT pdsdesTEbiRth the
B oundshhg se Ue IS EAN %%@s%.n%n %\/Iehre alt ocaaqb_lbee asrﬂena e 2wl'{iocph(;)'is

13 mounted for movement in a circular path around the
14 axis of the load-bearing rope.

15

16 Optionally, the securing member drum has an axis

17 which coincides with the axis of the load-bearing

18 rope, the securing member drum typically having a

19 central aperture through which the load-bearing rope
20 passes, the securing member passing over a rope

21 sheave which is mounted for movement in a circular
22 path around the axis of the load-bearing rope.

23

24 Optionally, the first and second wrapping devices

25 include respective arms arranged for rotation about
26 the load-bearing rope. Optionally, the arms support
27 spooling gear.

28

29 Preferably, the securing member leaves the securing
30 member drum and any associated sheaves radially

31 outward of the service cable to wind the securing



3 4 Preferably, the securing nenber has elastic 5

properties. Typically, the securing nenber is nade 6
wobkomesasene with a nylon reinforcing strip orP@T/GB2003/004317

sheat h. The securing nmenber can have a nylon 8

reinforcing strip woven into it to limt the maxi num

9 extension of the nenber, or can be sheathed in 10

nylon. The securing nenber may be planar, and may 11

iINCOr pRIdEe aRocatleshee ded-N@led da eSesid itHe: MRIEREbearing

12 to the rope. 13 14 Typically, the mechanism for

Fayi ngo®et- and 15 recovering the | oad-bearing rope

Bncludes a rope 16 winch, fromwhich the | oad-bearing

rope passes over 17 a rope sheave and thereafter

axt enggefertbeyl oatlel§eatanig s mutisiramaisald 1y sstirai ght

axis. 19 20 optionally, .the rope w nch, the cable

&r um PEREEFEig8cur TG iretder FhmSeod 189 M hEhg s made

gevi ceg %@gprea% Qﬂ‘éﬁ 8 LSIREL W& M {% JHLY or

Alternativ 3 rope w nch, the cable drum the
§ecurshganhnbeﬁhdraﬁpu24n@nmembpnmqam g veew codcar e

iven b e, 25 source throu h p opn
fechaf e o r AR B tr S hry I, TP HEREE? Fhs, mesximun
®abl e eaéheti ohhefsegrr neghbe2q m&ma;&rn @ree S@l@)é@(ﬂle@ﬂln
close to the axis of the rope. 29 30 Typlcally t he
19er vi 8¥1leabl eTRENPPFEEE Nen MEFEETT MEY] esPlémre agd may

1Ibre ﬁEBE%OQQPEean aRREUWTRLI ¢ CaPlig ring member
hydr au ose. WD 2004/ 035454 PCT/GBZOOSfb04317 6
12 to the rope.
13
14 Typically, the mechanism for paying out and
15 recovering the load-bearing rope includes a rope
16 winch, from which the load-bearing rope passes over
17 a rope sheave and thereafter extends to the load
18 along a substantially straight axis.
19
20 Optionally, the rope winch, the cable drum, the
21 securing member drum, and any winding devices each
22 have a respective driving motor. Alternatively, the
23 rope winch, the cable drum, the securing member drum
24 and any winding devices are driven by a single
25 source through appropriate mechanical linkages.
26
27 Typically, the service cable and/or the securing
28 member are payed out close to the axis of the rope.
29
30 Typically, the service cable comprises an electrical
31 cable, a fibre optic cable, a pneumatic cable or a

32 hydraulic hose.



1 Preferably, the | oad-bearing rope is a hoist rope 2
used for raising and lowering a |load. Typically, 3
WO bw4lossass bearing rope is a tow ng rope used fBCT/EB2003/004317

payi ng out, towing and recovering a load. 5 6
Optionally, nore than one service cable is provided,
7 each typically extending from@% respective drum 8
9 Optionally, the cable drum and the securing menber
10 dr Rwefierdolh, ddexilaladvlidnt freg | nage beara ngot @perope
%% onqnggiqgnposilioned a qxe t he ot her and the | oad-
12 bearimg TOpe ey t1ibughre e t@etre. Tvgtcally,
At er natd VIRlaa-ng i9fg tthepcahl ey di&m&%dréﬁke usédd for
securing nmenber drumis coaxial with the load 15
ear i MPp¥EKe Aatfd theeigichend egeeige forlemvenent

in a circular path around the rope on a w nder 17
nmechani sm Alternatively, neither the cable drum 18
erordt Ig@tsignwljh}g Imﬁgeglﬁhﬁumﬂes é‘eﬁﬁ)éiic_ai MK e tihzf‘ pﬂo‘ifioded,

oad- bearing r.o an oth are nmoved in a circul ar

dath &&Ehd ﬁﬁég$&§é66ﬁqﬁ4%ﬂ% S i TR e At v A .
&f these cases, the axes of the cable and securing 22
menber drums can be either parallel to or 23
Fer peRiitdgnad lvo the gribdeofirtire ansl sthe geeuriddy Aember
Rref er - Lh par.at us.al so.i ncl udes uide 26
1#eansd%§bygﬁfd%ﬁ§%tﬁgafégé-gé%h:%?%i%ﬁ?é% ar3gg rope,
1Typi calnky beting guisde iBRAAS aBORTR ItIRS Ahdeasly e 1224-
roller or ,sheave. Preferably, nore than one roller 30
Ps pr BFRdea9 epProRZEFRPIALPGUE DESUGEY $hey eomitai-ded 31
18r ound1tBengih GuAter gReecef thie Jepe QUH N2 32

rol |l er cage which encl oses the | oad-bearing rope.

14 securing member drum is coaxial with the load-

15 bearing rope and the other is arranged for movement
16 in a circular path around the rope on a winder

17 mechanism. Alternatively, neither the cable drum
18 nor the securing member drum is coaxial with the

19 load-bearing rope and both are moved in a circular
20 path around the rope on winder mechanisms. In any
21 of these cases, the axes of the cable and securing
22 member drums can be either parallel to or

23 perpendicular to the axis of the hoist rope.

24

25 Preferably, the apparatus also includes a guide

26 means for guiding the load-bearing rope.

27

28 Typically, the guide means comprises at least one
29 roller or sheave. Preferably, more than one roller
30 is provided. Optionally, four rollers are provided
31 around the circumference of the rope forming a

32 roller cage which encloses the load-bearing rope.



WO 2004/ 035454 PCT/ GB2003/004317 7 1 According to a
second aspect of the present 2 invention there is
w@emniostasd a nmet hod for use in 3 handling a | oBdI/GB2003/004317
conprising: 4 5 paying out a |oad-bearing rope; 6
payi ng out a service cable; 7 mgapplng one of the rope
and the service cable 8 around’'the other as they are
bei ng_paid qut; 9 wap g a securing nmenber around
fhe sBFgPEdingbte aleesﬁa | 88BSBEaPEngheopEeasnthey
are behbaneabA PHbre 11 BRE IHRYCYURALLYAHPULAROLNG,
the securing nmenber and ~12 service ca rom
Boad- beadilpggr epécad, t hempBikdad<bearing rope is
recovered. 14 15 Preferably, the securing nmenber is
wound around the 16 |oad- bearing rope in the opposite
di r ecph9ingootibea 1dagep¥heengabbge typically over the
top of the service 18 cable. 19 20 Wnding the
8ervi BBYERE| @uhnd SREVEEeuFRrRgemember in 21 opposite
irec gu e r y X [V
2ab|e&%§ﬂgﬁe I%g ?ggaFﬁé QQ%E aL& EB§4 %ﬁY?gna ﬁle
8ecur angunénbbe bShmraagedhayouﬁd béBn@hﬁaﬁdp@uﬂnd
éerV|ce cabl e(s) onl intervals 26 _al ong the, rope,

AR g 1B bar b 50 { AETSEE R FARR STARORBEY i Fe Cable

19 appeAd co8LE NUeNS) Mg dp¥Pet hE tﬁ@?targfb8§n§h§a£@p§ués
it is payed out. Suc% intermtten 29 wrappi hgs can

1konpr?B@ drker@uent byigimsrappiopethe 39ecapenarnefbapnand
19pt'ogé{b¥céoég§9eoErgmaéﬂécload—bearlng rope as the

13 load-bearing rope is recovered.

14

15 Preferably, the securing member is wound around the
16 load-bearing rope in the opposite direction to the
17 service cable, typically over the top of the service
18 cable.

19

20 Winding the service cable and the securing member in
21 opposite directions could more strongly fix the

22 service cable to the load-bearing rope.

23

24 Optionally, the securing member is wrapped around

25 the rope and service cable(s) only at intervals

26 along the rope, but in most embodiments the securing
27 member is wrapped continuously down the length of

28 the rope as it is payed out. Such intermittent

29 wrappings can comprise discrete lengths of rope,

30 tape or ribbon, optionally formed of elastic

31 material and optionally with an adhesive element, in

32 order to avoid the need to wrap the securing member



31 material and optionally with an adhesive el enent,

in 32 order to avoid the need to wap the securing
woreeohess4s0 2004/ 035454 PCT/ GB2003/ 004317 8 1 PCT/GB2003/004317

conti nuously around the rope and cable. In sone 2

enbodi nents, the tape can be applied intermttently 3

on top of the securing nenber, sH that there are 4

several |ayers of securing nenber at certain points 5

oh t heCPRpELP WP L examnpied athe heopewendendbde . t h&nbsome

rope t | he deepest. depths. Typi cal l 7

t%g ta%@g?%\“éép% |§’e3&é% tf“arlﬁeerg%ll—lsb%gggeiﬁglgﬁt?r@%éte‘ét1Y

net r eson 9 ofd CoExee | ©5c0f i reppacabas, asd enaet PRErE0Lve

use in 11 handling a load in accordance with the

i hvent$DFFral @YTThot REIESERY beembe T hat etereate points

the 1 rayu [ ich: - 14 L g. LS a

s%heng??gggipgggzi{ﬁggkﬁ%53%%Fi%$u€¥$a}%%%rt%%d of the

p¥ i ncipdree ofhadperidtl dre oft ahd 7ddépsest edapphe. of Tihecally

invention; 18 Fig. 2 .s si de view showi ng details of

aﬁppartthewta(ﬁe t]ﬁg %%ffll?st o Esgvaks o9 §yery31§@ 7 300
cg ossn@actdpn view of an enbodinment 21 of Fig 1; 22
Fig. 4 is a cross-section view of an 23 alternative
ehbodi nent of Fig. 1; 24 Fig. 5 is a schemtic

rsp j j f ond. ex I f_the
%Rﬁven{%‘?gg!rﬁn?ﬁfg %&g%pé%rsa%}%%éyc?et%%qg%;séi)% Wiewdf a
Idart h2hdfing g 19ad8rFiag.cobdande OFiaSs-tSestirgreit €M

an _enhodi nent . .
fg wfﬁi now %e described with reference to the

13 drawings, in which:-

14

15 Fig. 1 is a schematic perspective view

16 ‘ illustrating the principle of operation of a

17 first example of the invention;

18 Fig. 2 is a side view showing details of a part
19 of the apparatus of Fig. 1;

20 Fig. 3 is a cross-section view of an embodiment
21 of Fig 1;

22 Fig. 4 is a cross-section view of an

23 alternative embodiment of Fig. 1;

24 Fig. 5 is a schematic perspective view of a

25 second example of the invention;

26 Fig. 6 is a more detailed side view of a part
27 of Fig. 5;

28 Fig. 7 is a cross-section view of an embodiment
29 of Fig. 5;

30 Fig. 8 is a cross-section view of an

31 alternative embodiment of Fig. 5; and



29 of Fig. 5; 30 Fig. 8 is a cross-section view of an
31 alternative enbodi nent of Fig. 5; and WD
WQom4/H08:35454 PCT/ GB2003/ 004317 9 1 Fig. 9 i s BCT/GB2003/004317

schematic perspective view of Fig. 2 1, adapted for

towmng rather than lifting. 3 4 Referring to Fig. 1,

a hoist rope 1 extends froma % hoist rope winch 13

over a hoist rope sheave 4 to 6 support a | oad (not

shown) for Rig sihg sl ddwsratng: pdrdpechibvstviepeci Fig.
y be any suitable formof hoist 8 rope such as .

P?exi bl e stleeI""qzjlaprteec{o‘gp'féI JrovEV h]’e‘i“’r}EePQt]??%r]elﬁoHéQ-

for exanple of "Kevlar". A service 10 cable 2 is held

on a service cable drum 3, which is 11 rotatably

rfount &¢farsumy tise Figpe U, aOfwiesid 10dpe he edtendd|ferdn a
tends,.fro e dr nd is und around .13 the

regc;pe %%lﬁftserpc?&% r@ n@néef TIET e FOFHT GFORF 1H 9 imat to

s ri p shppefrtelaadidaed naics isHowslChE@s fepiefeand Sldwering.

held on a rope drum 30, which is also rotatably 16

nbunt ddf SRSV &RRR I ey A AIarSwHtaP ke dimin tafe haist

rPpe lopAn eidh fs tR.SHIP hesxtends JJ&)@ }Jﬂ% -
rope d?l?r%ni%o and Si s wound ar ound t‘ﬁle ent neédlh% pe heltglc
#hd sdribiree ropsl e f2r prefrgrlablof dtKevIdid'f.er entsepiticte

0 or in-.a dif.ferent, direction.. The druns, 3, 30 are 21 .
%)r efelrczfilgllf/a %otlast gllbelrléi CRdEp ST G EadcH |t Her Wwhish is
laut t heyacablg hounttd alcrindgeidhefopeAddi tidalend®3f the
servi ce_cabl es could be wound around the hoi st rope

124 1 FRBAFaddFiESRES fegPedtioy slriunk a6t atsabiopnd around
]Egunt%ge %@p@rqundAt%%cﬂgﬁﬁb Rl (e REAUANGs o

nmber drum 26 30 should bé nmounted to wap the strip
1#7 ar pdpoarhetrdp dnl pfoelestterc sermdrmdealcabloh 29 newprene

19N anigrggwglgg a rope drum 30, which is also rotatably

16 mounted for movement in a circular path around the
17 rope 1. An end of the strip 17 extends from the

18 rope drum 30 and is wound around the entwined rope
19 and service cable 2, preferably at a different pitch
20 or in a different direction. The drums 3, 30 are

21 preferably rotatable independently of each other,

22 but they could be rotatable together. Additional

23 service cables could be wound around the hoist rope
24 1 from additional respective drums rotatably mounted
25 around the hoist rope 1. The securing member drum
26 30 should be mounted to wrap the strip 17 around the
27 only or outer service cable 2 (i.e. on an arm which
28 extends outward of the service cable drum(s)).

29

30 The strip 17 is preferably elastic, but this is not

31 essential. Certain preferred forms of securing



28 extends outward of the service cable drun(s)). 29

30 The strip 17 is preferably elastic, but this is not
w@loeessamt i al . Certain preferred fornms of securdTIGBXWD3/004317

2004/ 035454 PCT/ GB2003/ 004317 10 1 nenber such as the

strip 17 can also be tacky or 2 adhesive 3 4 Fig. 2

shows a nore detailed view of th& connection 5 of the

cable drum3 with the rest of the apparatus. 6 The

ger vi eemtall eudhuss3 the rsevitahly dmunilesh e aadkhuby

notor 11 which is carried on the end of an arm 8 18

ot at AANESHYSnt ed on a fixed frame 20 and driven 9 by

g notor 10. The frane 20 is attached to the rope 10

sheave 4. 11 12 Fig. 3 is also a nore detailed

ver si digof 2Fishows, a Mdral setshdwidgitehwe oft rihe drarmedftion

he strip,dru 0 .14 is attached to the enqd of an

L-shaﬁgdtanFgLE?hgruTS ar'rh Iéi?zfqﬁﬁf¥%ﬁgﬁ ARBA EAs -

ext endinRg seadiakl ¥able brem tha AxienRfaiRe rRRRAAL Wh 2

to a point outward of 17 the cable drum 3 and a

Verti dal mopreblowhikd émd cargisfd win dihet lfedstafi pn arm

rum LS .,I d spen tri um 30, .

%adiaﬁ%yr%ﬁﬁ%égggaﬁah§§%§wg%h%'%%X%é F%a Fﬁ%&éénﬁiﬁ§lven

ensur by bhabtblhelsecurheg frameer0 2k hEtiaxhaldvays the rope

wound the top of the service cable 2 22 and that the

ecur PRG3HfEnBer 17 and the cable 2 do 23 not becone

1gntangled. 24 25 In use, the winch 13 is rotated to

| ower the hoist 26 rope 1. At the sane tine, the
1ot or F19.i 8 a6t akgped more detailed version of Fig. 1,

13 also showing the strip drum 30. The strip drum 30
14 is attached to the end of an L-shaped arm 6. The

15 arm 6 has a horizontal limb 6a extending radially

16 from the axis of the apparatus to a point outward of
17 the cable drum 3 and a vertical limb 6b on the end
18 of which the strip drum 30 is located, to suspend

19 the strip drum 30 radially outward and below the

20 cable drum 3. This ensures that the securing member
21 17 is always wound the top of the service cable 2

22 and that the securing member 17 and the cable 2 do
23 not become entangled.

24

25 In use, the winch 13 is rotated to lower the hoist
26 rope 1. At the same time, the motor 10 is activated
27 to rotate the arm 18 around the hoist rope 1, and

28 the arm 6 is also rotated (typically by its own

29 similar motor arrangement, or it may be powered from
30 the motor 10). The arm 6 is typically rotated in

31 the opposite direction to the arm 18, which rotates

32 the cable drum 3 and the strip drum 30 around the



27 to rotate the arm 18 around the hoist rope 1, and
28 the arm6 is also rotated (typically by its own 29

W@ R00il03¥4540t Or arrangenent, or it may be powerBdr/GBoOUB/004317
30 the nmotor 10). The arm6 is typically rotated in 31
the opposite direction to the arm 18, which rotates
32 the cable drum 3 and the strip drum 30 around the
WQ 200 g032454 PCI/GBZOO3/OO4317 11 1 hoist rope 1,
to wind the &PPFpl17t8r BeRd the méise 1Y eepant ithe feist
opposi kepdi neghi @Rt 8 LW N f. . 3.the. service
cabl e 2. The service gg%lgéwg ?1§Q%ﬁ3§o ent \?\Ahr?et‘ﬂ'lé‘%&fﬁ’?d of
t Re hot8¢ EBpEigewnnrkhei 2. at Theheervickocabliead, ian@hys
the stgj IS n ound.the 6 entw ned hoi st rope
1Hand %%Er%%%i ﬁmﬁ‘g?gt ﬁéehg?%F FOoP6pé Yhdgh dgkattmehed
sbrai ntof aahoadj eshd| thé ede Bipi L hoyt l%ﬁﬁlingrgﬂg the
s?rvi ce cable_2 under strain, 9 and the strip 9
bP nds TREVLRFYi RR1%EbIePe t capflecabBehdi st Thope the hoist
preventd i t I PPl e__11 hoist_rope 1.
12 13 ]ﬁngn%sgiré?%%%%r%gé e%!bgglx\ﬁneégsa{]hgb%‘?ﬁplﬁggegn
12 el asi ¢1@cn¢tbhrmkmemg arite : seﬁppdr:]é edabet Eeuﬁ@@ﬁhgaraiﬁ,
tensi o sgo that .onc plied the strip keeps the 16
c%bl ec %s%? og‘il?wlé) r%pgtgf tRASFORVApDI FRBlE 02 t e the
1T strigidyy o 18 Ridvdmnsion O0s AeYi Sf; o the, 18
]\éilappi ng. mechani sm ?? not geng(;r al | yg(z%f%:lfl elrégt%&wrmthe

er cdftthe®shdi-on in the main hoi st rope, and so

120 does not affect the assenbly of the rope, cable and
21 securing nmenber. 22 23 To recover the hoist rope 1
Tghd t He! sl goredabire 2 emkidAl itneen 4 aged witer is 154 T0ly

rever . .Ih ir i on of
1£ve Séel%stlce c%mp%%ten a%d is applied to the rope in

15 tension, so that once applied the strip keeps the

16 cable close to the rope. The tension applied to the
17 strip by e.g. a self tensioning device on the

18 wrapping mechanism is not generally sufficient to

19 overcome the tension in the main hoist rope, and so
20 does not affect the assembly of the rope, cable and
21 securing member. |

22

23 To recover the hoist rope 1 and the service cable 2,
24 the procedure is simply reversed. The direction of
25 the motor(s) is reversed to rotate the arms 6, 18 in
26 the opposite directions, to wind the service cable 2
27 and the securing member 17 back onto their

28 respective drums. TIf tape has been used, this is

29 unwound or cut (by hand or automatically) from the
30 entwined ropes/cable(s) .

31



25 the notor(s) is reversed to rotate the arns 6, 18
in 26 the opposite directions, to wind the service
w@ 204833354 27 and the securing nmenber 17 back omtDGBh@B/004317
28 respective druns. |If tape has been used, this is
29 unwound or cut (by hand or aytomatically) fromthe
30 entw ned ropes/cable(s) 31 2004/ 035454
PCT/ GB2003/ 004317 12 1 Fig. 4 shows an alternative
ehbodi et , 4 wHeP'es t3e abreerairivig aehbéimdntm 8Bets the
| pcat ' rizoptal i 6a. The
ggcurS%ag%gﬁggﬂ&%y&%ifg% S é% g%eio?ﬁgggiﬂﬁst%g ahdthe
6b, glhaietzdytgluildess Sa 11, T Whéelir 8hg h¥AbSA! 1Y extends
sheaves or rollers. The guide 9 6 is at the apex of
the ar ™% HRf deimBs (68 Gihd Hb er@lided by hauidee | 2al 11,
4 nb §hidkh | 1Ny IMRREY t fromghe .
gui de 9 tomg?ﬁﬁqﬁﬁgﬂggbe 1 éﬁ;%ﬁ%(%%egggf?%%’offhe guide 9
fervi des Gdbltd2 arex afsithid amrmes; touide 110iFigh the end
odi t. 11 .12 Fig.. shows schematj c di agram of
ol B 1S VTS R S S o b, 17
tthe semticaRisl4eables uand the SR NG, 2 o the
each 15 provided with a respective storage drum 16,
16X5SF 0 n SEay ise €@k eardot hiet anisimi i waaxe the
1b7 pamdld.ely g8 s of the rope 1. The service 18
cable 2 and the securing nenber 17 each have a 19
ldespective sheave 5, 14 which may suitably be 20

arri on.a _comon supporting franme for_rotation in,
1%1 un?ggﬁ. SASEE Rafi TSIy "Pid éﬁgsr%ffb@ns&}&%r@@%e
132 t hatbolid meieavesnorhld &edifFalRite drdeprN ety LOf

23 one another. The_ apparatus may be further nodified
14 cables 2 and the securing member 17 are each

15 provided with a respective storage drum 16, 15

16 stacked on top of each another with their axes

17 parallel to the axis of the rope 1. The service

18 cable 2 and the securing member 17 each have a

19 respective sheave 5, 14 which may suitably be

20 carried on a common supporting frame for rotation in
21 unison. Alternatively the frames may be separate so
22 that the sheaves 5, 14 can rotate independently of
23 one another. The apparatus may be further modified
24 by adding further drums and sheaves to handle more
25 service cables.

26

27 Fig. 6 shows the cable drum 16, the member drum 15
28 and associated parts in greater detail. The rope

29 sheave 4 is journalled to a fixed frame 20 that is
30 secured to any suitable supporting structure such as

31 an A-frame (not shown). The member drum 15 and the



24 by adding further druns and sheaves to handl e nore
25 service cables. 26 27 Fig. 6 shows the cable drum
wd sgo4obmsarenber drum 15 28 and associ at ed parPGI/GB2003/004317
greater detail. The rope 29 sheave 4 is journalled to
a fixed frame 20 that is 30 se yred to any suitable
supporting structure such as 31 an A-frane (not
shown) . The nmenber drum 15 and t he WD 2004/ 035454
RCT/ GB2G33 03Bl 16 gyel reasit @R IMaAsere qret stkefs the
unt e e _ab t.he, er r~part of
the fro%r}r%r}m??l %\{1%4 ﬂ%ﬁlg rlzﬁ%ﬁ e%%rto}g?fh%eaggrzv(ﬁce cabl e
2 can be 5 connected to any appropriate service if
needed by , 6 any conveni ent nmeans (naqt shoma?rgbbut is

& her iise lnﬁegoﬁ?gcpéd tth& ¥ it & ¥nae D The
enber. Sk it Ay §brdprolatd ehyi & M Heeddd Gy
Optionally, a shaft (not shown) passes through 11 the
cent r emyf comyememngr néam® 1S athcshdwn)sHaft i gtdyiwsise
ith a co n e t mechanisminside the 13 bore of
Whe nﬁ?&&%cgreﬁ%fg%gg Fg%gtee het rrr?eénber drum 14 15.
Bhe cable drum 16 is could be driven in 15 rotation by

a separate nmptor (not shown); 16 alternatively, the

@abl e Theumerbstodrymbé Sdisy EF ¥R 1A (MRTRGIGT fhom MiRFor
tor 6. | hd b fr 18 Q) Melsshald

]]%Esi deth h-g%lst%g%t%litl%ét %d%?l\%gst tﬁfeatw rrerrb)er drsum 15,rough

ldonnedthengemsiedeft tbeboembefr tdrwum 206 calyl aldr whafit a

imlar engagi.ng cog nmechanism_ A 21 .gear nechanj s
ul d “k?ﬁi?re r g’k}ltgl k?e%ﬁ’lgoﬁn@&?et“be% T nelStrrheml‘snlndeelr The
1ghaf t Hord b @pROSck®edi deGld QI ttb rotate the member drum

14 15. The cable drum 16 is could be driven in

15 rotation by a separate motor (not shown) ;

16 alternatively, the cable drum 16 could be driven in
17 rotation from the motor 6. This could be done from
18 an inner shaft, inside the shaft that drives the

19 member drum 15, connecting inside the bore of the
20 cable drum by a similar engaging cog mechanism. A
21 gear mechanism would preferably be provided to

22 rotate the inner shaft in the opposite direction to
23 the outer shaft.

24

25 The member sheave 14 is journalled on a mounting

26 frame 9 that is rotatable about the fixed frame 20
27 by means of a motor 7. Likewise, the service cable
28 sheave 5 is journalled on a mounting frame 50 that
29 is rotatable about the fixed frame 20. Again, the
30 service cable sheave 5 could be driven in rotation
31 from the same motor 7 via an interior shaft and

32 cogs, or from a separate motor (not shown) .



23 the outer shaft. 24 25 The nenber sheave 14 is

journalled on a nounting 26 frame 9 that is rotatable
w@abmubsube fixed frame 20 27 by nmeans of a noPOT/GB2003/004317

Li kewi se, the service cable 28 sheave 5 is journalled

on a nounting frame 50 that 2%. s rotatabl e about the

fixed franme 20. Again, the 30 serV|ce cabl e sheave 5

could be driven in rotation 31 fromthe sanme notor 7
Vi a afbientetiogs §hatd dn@rs2 EEgEn Gt FRaads sedatqce to

70t or (a0t 9wl MO2004/083454. RCHCA2003400430 4
notors and are driven at speeds relate
Bo 2cbh&eantabnsmegdbaffhheéh0|§kemmnably”Tm©W@me&d Zhis
correlation may be fixed. Preferably, hom%ég%ﬁ_kgj?B 4
Cor r eFREFER RPN Bd LdoREr 6PPA1IO4 the
lsengt Iieﬂtgthv"'o%t tlRskC hbl@@:ht) he fl @heof £N& eI mehberb 17
on the hoist rope 1, and the tension in the securing

® nenber t].m% hPhetpiropke andanke they tehsilesn dabltde? seruring
t he ho I ontroII LN a

WRNE
|n1I5F e #QF pﬁgge Spgﬁc%ﬁir& h%l%§%lf02 on

sane lmteoml@,t Zo@te di Wieneatt senes rdﬁint‘ihﬂvmad ih al2
Fig. 8 shows a nore detailed view of the enbodi nent

P37 of sSEM@lag, wape YBEHNEE ERBISE RTExCORFE Frlsd e the
Ope %Fﬁh@ 16 cQver 69u'7d%§~ %%ff%%m_ RS the selvice

5 cable 2 around the lower |ip 36 of the service
lgable 16 drum 16 w thout dragging on the I|p 36. The

apt 845 of PIE FolalER SPaidhd A aPmerbosgent

18howncitnFligg. 5.19The 2@rvice cable 2 extends from the

14 rope drum 16 over guides 32, 34 to pass the service
15 cable 2 around the lower 1lip 36 of the service cable
16 drum 16 without dragging on the lip 36. The guides
17 32, 34 are located on an arm (not shown) adapted for
18 rotation around the cable drum 16, as shown in Fig.
19 6.

20

21 Likewise, the securing member 17 extends over a

22 second L-shaped arm 6 (only the vertical portion of
23 the arm is shown) over guides 9, 11. In this

24 embodiment the securing member ig in the form of an
25 elasticated rope. The guides 9, 11 are typically

26 rollers or sheaves. The arms are preferably

27 rotatable independently of each other.

28

29 After passing over their respective guides, service
30 cable 2 and securing member 17 extend towards the

31 hoist rope 1 to wind around the rope 1, as in the

32 other embodiments.



21 Li kew se, the securing nmenber 17 extends over a 22

second L-shaped arm6 (only the vertical portion of
WwWQ@3oukss4sd m i s shown) over guides 9, 11. |n thPcT/282003/004317

enbodi nent the securing nmenber is in the formof an

25 el asticated rope. The guides_9, 11 are typically

26 rollers or sheaves. The armslare preferably 27

rotat abl e i ndependently of each other. 28 29 After

passi it dvel s gresperrdirenjui desilaervocehaBlof Fig.

cable 2 i n menber ext d towards the 31
h0| st rogasjtls}? haer ound” t%rw}log Rosisipned proysd the
@ her Imﬁtmdlmﬁa M&O%s@%@éﬁé mé@?%%lg%?’é7h01st
15 1 Fig. 7 shows an enbodinent sinilar to that of
M g. X% BUtHa nd i STOPECAramp s %)o%xwr@fifedover a

oun t s is_aligne
ﬁ}e h%(Jst?apcflbr?loérq)%{rzrﬁ a(:{%g:e #h(gyﬂée:%/+%e0€%%l% eg%(t%%vds
dver ahish girat atype Gy natl Ishowmr astte0xes, Gl 08fown and

34, 6 whic re typically rollers aor sheaves as
%ﬁomm<%ﬁ? Ij%’&£§§FWEb %o fford 1 He gmkpdignent .
erbodinent. 8 9 Fig. 9 illustrates the exanple of

Fig. 1 nodified 10 for use in a marine tow ng
Zopl | FdF-or?, ifldlusdrasise thel QWW r‘tgf dtg - tlovmqmﬁrmli
[HECOVer nso sonar .senso
Lor se?gkggggbﬁﬁkégﬁﬁgg§%¥tO%%? %%ﬁ) 1ﬂ%I§e example
larray1@epqymxw@@tundemwagemnm'réb%vyrﬁfﬁeﬁ@@hﬁai array
he service cable drum3 is hinged 15 to _ the main

&t ructiFd 6f PhELEW RGFess &r ﬁ?dts"f@rm SAFY SyAmg

1he tilkegddkg &h@e%Ielh%@rt awrag 3RAIe thily L AMIHSG or
or other nechani sns.
14 on the surface. The service cable drum 3 is hinged

15 to the main structure of the towing vessel (not

16 shown) and can be tilted to a desired towing angle
17 by hydraulic or other mechanisms.

18

19 Other modifications may be made within the scope of
20 the invention. For example, the positions of the
21 hoist rope 1 and the service cable 2 could be

22 reversed so that the hoist rope 1 is on a drum and
23 the cable 2 is fed from a winch, to wind the hoist
24 rope 1 around the service cable 2. When tension is
25 put on the hoist rope 1, the hoist rope 1

26 straightens and the service cable 2 becomes wound
27 around the hoist rope 1 in any case.

28

29 More service cable drums could be provided: in the
30 embodiment of Fig. 1, further service cable drums
31 could be provided rotatably mounted around the hoist

32 rope 1; in the embodiment of Fig. 5 there could be



19 O her nodifications may be made within the scope of

20 the invention. For exanple, the positions of the
wQ@1oohosws4 rope 1 and the service cable 2 coul dPEGB2003/004317

reversed so that the hoist rope 1 is on a drumand 23

the cable 2 is fed froma WinchLl to wnd the hoist 24

rope 1 around the service cable 5 \en tension is 25

put on_the hoist rope 1, the hoist rope 1 26

strai ghterReandrapecserniteg captléa2lpecohwsrdonfidth@7hoist

ayoun ol ro [ ny case, 2829 re

sgrviggségb?eé%%%hsg%%%lﬁ '@ %rﬁs?asaglVﬁ Fﬁg?eSGheave-
ebbodi ment of Fig. 1, further service cable druns 31

coul d be provided rotatably nmounted around the hoi st
Sg r ope fh?% THel S RRYEN F11ee gSheayesr ecebd| debesed
WO 20044 035424, %g@{ 1 u er.ar
ext endi ng radiéf%%g{iimﬁraggégt %ehg?%%é gé?%%%vingo the
aXi s, wah Wi &9 ebpfdtdtveomabheaghtave. tBe 4xis of the
Fyrtheort}{eoglerrs tacpd/ or chi-it de eaves could be used 5
to conveni entTy pogition tthe ¥abt STt i vee tbir et & arm
rope, te Gililgn defd ecibleneviawan Hds orpgde axis of the 7
other, or to pass the cable around the |ip of an arm

to align the cable with the rope. 9 10 The securing
nenberrplk? d : r 11 the hoi st
rope 1hi%n éteﬁgigg{)gggi%?@éﬂ%g?%gﬁo {ﬂaeblylémf/ﬁ'pébepcé ffyfound
10f t héhsutherd s¢r mmpley Isemvitte caldasite bliiredsd drhitso ithe

t e i.al t he securin mber could 14 be
:L\/\rb/:r)appzé?’lg5 5% ﬁ%n%o e O3 E Fc &5 g’rgy S &bles 2. but
I3 tchehd st He ealt! @sstapeagQulathdleR Re MaRRethekfer could

ar ounfl3 the entw ned cabl e/ropes, either at intervals
14 e wrapped onto the rope and cable at a different

15 pitch to the cable. Tape could also be wrapped

16 around the entwined cable/ropes, either at intervals
17 or in a long continuous length. To unwind the

18 cable/ropes, the tape may be unwrapped or cut

19 therefrom.



17 or in a long continuous |length. To unwind the 18
cabl e/ ropes, the tape nay be unw apped or cut 19
wo benesusm WO 2004/ 035454 PCT/ GB2003/ 004317 HAAT/GB2003/004317

Clainms: 2 3 1 Apparatus for use in handling a | oad

conprising 4 a |oad-bearing rog;, a mechani smfor

payi ng out and 5 recovering the’l oad-bearing rope, a

service cable 6 and a service cable holder for holding

the séf\digs: 7 cable, a first wapping device for

rotating one of 8 the service cable and the

| oad- bearing rope around 9 the other as they are

payed lout pparerdhedmusk) rogeilElindnd 1OadW@dPrising

them from one another as 11 they are recovered, a

fechaf SMAOPSRGdhFRt B wrehanit sutf or sexvnggout and
nmber,e AR ' : jce f W appi

Fﬁe séghrinéqﬁéﬁgg%gg%%ﬁﬁgk%ﬁgligigg%%vf%ég%agﬁgpéh ©

the | cad- beaeirvg ceopsblandhdlalels Aowwiad diey saairddigrice
nber__fromthe .service cable . 16 and | oad-bearing

Pope SECRR nér LR Seh r e LB (ST der MREAG TS one of

Appar ahes sagvekal 1Rlien seldithel 1 MR R r AL around
securing nmenber is in the formof a planar strip, 21
t%ape &her Phb6H. ag2they rgppavadusows tol ainead the dwp
ecedi i 2 [ S ring _menber is
SO ALRRh Mop D, VIR SO TR e
1gr ecedihry elrai mpcoR@reder ai meichands et fiorg ey iahd
jtensi gned as i% IS . .
paying out a securing member, and a second wrapping

13 device for wrapping the securing member around the
14 service cable and the load-bearing rope, and to
15 unwrap the securing member from the service cable
16 and load-bearing rope as either of them is

17 recovered.

18

19 2 Apparatus as claimed in claim 1, wherein the
20 securing member is in the form of a planar strip,
21 tape or ribbon.

22

23 3 Apparatus as claimed in any preceding claim,
24 wherein the securing member is resilient.

25

26 4 Apparatus as claimed in any preceding claim,
27 wherein the securing member is tensioned as it is
28 applied to the rope.

29

30 5 Apparatus as claimed in any preceding claim,

31 wherein the first wrapping device rotates a service



28 applied to the rope. 29 30 5 Apparatus as cl ai ned

in any preceding claim 31 wherein the first wapping
waleawioes4sot at es a servi ce WO 2004/ 035454 PCT/GB2003/004317

PCT/ GB2003/ 004317 18 1 cable drumin a circular path

around the axis of the 2 rope. 3 4 6 Apparatus as

clainmed in any one of clains 12 5 wherein the

service cable is stored on a drumhaving 6 an axis

tthat tsbte-dxual imi Ahctlheudxirs paftht heouape theamckis of the

wherein the service cable wapping device 8 rotates

&round©®PRe drumto pay out the service 9 cable. 10

31 7 Apparatus as clained in any preceding claim 12

wherein the securing nenber is stored on a securing

43 nefAber dpparahdswherelainkd seceny wngppifngldéwviscd -4,

4 rotﬁtes.thg securin? nmenper, qrugkineé circul.ar pgﬁh.

5 ar §Uhtthe %?igegyl Re“F pe. P6 5“7 ﬂBpﬁrgFﬁg §ving
el ai e hRiONEhOE chabpsakifl Htwhehei axtiBeoFeeuk AGpe
menber i s stored on a drumthat_ _19 has an axi s which
doi ncpEdsYiR¥RinhEhaxPeryft cehEabd el Yaarpansi A§Visse,

he s ' [ e a rture
Phr oushe Ak ore R o sl aar ngo By S5 heass 2 aky
®her ecabibe securing nmenber passes over 23 a sheave

1§hich is mounted for novenent in a circular 24 path

round the axis of the | oad-bearing rope. 25 26 9

1Appar at us Asp&tatiedatnNcanympaeeadang pkacBiing claim,

12 wherein the securing member is stored on a securing
13 member drum and wherein the second wrapping device
14 rotates the securing member drum in a circular path
15 around the axis of the rope.

16

17 8 Apparatus as claimed in one of claims 1-6,

18 wherein the securing member is stored on a drum that
19 has an axis which coincides with the axis of the

20 load-bearing rope, the securing member drum having a
21 central aperture through which the load-bearing rope
22 passes, and wherein the securing member passes over
23 a sheave which is mounted for movement in a circular
24 path around the axis of the load-bearing rope.

25

26 9 Apparatus as claimed in any preceding claim,

27 wherein the second winding device is arranged to

28 discharge the securing member radially outward of

29 the service cable to wind the securing member around
30 the service cable and the load-bearing rope.

31



27 wherein the second winding device is arranged to
28 di scharge the securing nenber radially outward of

W@ Noukss4servi ce cable to wind the securing menPer/GB2003/004317
around 30 the service cable and the | oad-bearing
rope. 31 WD 2004/ 035454 PCT/GBZQQS/OO4317 19 1 10
Apparatus as clained in any preCéding claim 2
wherein_the securing nenber conprises an elastic 3
strip Wth 2PPRRRBYEsEP cCeiRESr eNnghreRberetonti pileim,
45t he - Lm ensLon; curing. nenber . 6.
11 App‘{';j?%:(t]iL us at?%l g?%lggn?% %%b%?egé@?%ésgﬁa?ﬁ\ egaStlc
wher ei stthe witira ngomeabeast i acoe pofatesnanmadbesi ¥8 1imit
84to hquld t he. securing nenber_to the rope and service
9* cabl &€ THXYTY 2°2R0PRT Lo s° Bist ¢ of #EEr i Rg afgmber .
pseceding claim 12 wherein the wappi ng devices are
arranged to pay out 13 the service cable and/or the
securihlg mrEratwses 1dlainedeimxasy afrededingecldbm,
16 13 Appal; s.claimed in.an receding claim 17
hgvi ng nor elq’% hﬁqaneaosneeé&sﬂrelrr\lﬁ STy ’;/ePR}\?%’fJ%% tdevieerdhgsive
t® acconimdat & Heespenid Mgy sRIMbEe Cabies ARsk t O &Prvice
]99 themaon to the rope. 20 21 14 Apparatus as cl ai ned
i any eding claim 22 having guide means to
1gui de the service cable(s), 23 the securing nenber
and/ or the rope, the guide neans 24 conprising at
Yleast ne Apidagiatyrs Heavd@in®sl in any preceding claim,

12 wherein the wrapping devices are arranged to pay out
13 the service cable and/or the securing member close
14 to the axis of the rope.

15

16 13 Apparatus as claimed in any preceding claim,

17 having more than one service cable wrapping device
18 to accommodate respective service cables and to wrap
19 them on to the rope.

20

21 14 Apparatus as claimed in any preceding claim,

22 having guide means to guide the service cable(s),

23 the securing member and/or the rope, the guide means
24 comprising at least one roller or sheave.

25

26 15 Apparatus as claimed in claim 14, wherein the
27 guide means cbmprises a roller cage provided around
28 the circumference of the securing member, the guide
29 means and/or the rope.

30

31 16 A method for use in handling a load,

32 comprising:



26 15 Apparatus as clained in claim 14, wherein the

27 guide neans conprises a roller cage provided around
wQ@ooukss464 rcunf erence of the securing nenber, PCEGHA0AO04317

29 neans and/or the rope. 30 31 16 A nethod for use

in handling a |oad, 32 conpr|3|ng WD 2004/ 035454

PCT/ GB2003/ 004317 20 1 paying 28ut a | oad- beari ng

rope; 2 paying out a.service cable; 3 wapping one of

fthe rppgiagdouheasboadebeaabhg répar-ound t he ot her as

hey are,being_paid out ping a securing menber
roun8a¥ﬁE93889|%eS%55f%e %m%ﬁg ‘| oad- beari ng rope as
they @argppeh§donai 8f odhe FopldagHbsgaueatlY HNWLARRI Ng
the securing nenber and 8 service cable fromthe
#oad- @Ea\dnﬁgtlﬂ@p@tla%rth»‘é Sheégadrbebeing papd put;
ecover ed 17 A neth as in_claim
finer eV hepRed 15 Seelr fog hanber rEo B ins! sfnf iFhocanae
toad- hear 1683 B4 0Py fbpéeagppnsyt erdi beehgopatia bhe;
service cable. 14 15 18 A nethod as clained in claim
16 oraRfafWragauenisl inereraPPhBIsEREr PRGUAERBeReMEer and
wappsgr\a{egngagi@ £ 4dm " ORE f‘BQdSBéé{kEﬁgC?B{A@(éL lee
intervals along 18 the rope nmet h as
%Ialnb@adﬂbeaznmgJbeQME$er@cohereQ1 securing nmenber
%s wr apped continuously around the 22 length of the
ope as it is payed out. 23

17 A method as claimed in c¢laim 16, wherein the

12 securing member is wound around the load-bearing
13 rope in the opposite direction to the service cable.
14
15 18 A method as claimed in c¢laim 16 or claim 17,
16 wherein the securing member is wrapped around the
17 rope and service cable(s) only at intervals along
18 the rope.

19
20 19 A method as claimed in claim 16, wherein the
21 securing member is wrapped continuously around the
22 length of the rope as it is payed out.
23
24 20 A method as claimed in any one of claims 16-19,
25 wherein the securing member is tensioned as it is
26 wound around the rope.
27
28 21 A method as claimed in any one of claims 16-20,
29 wherein tape is applied intermittently on top of the
30 securing member.

31



24 20 A nethod as clainmed in any one of clains 16-19,

25 wherein the securing nenber is tensioned as it is
wQ@eoomssids ar ound the rope. 27 28 21 A net hod BST/GB2003/004317

clainmed in any one of clainms 16-20, 29 wherein tape

is applied intermttently on tqop of the 30 securing

menber. 31 WO 2004/ 035454 PCT/ GB2003/ 004317 21 1 22 A

net hod as clained in any one of clains 16-21, 2

wher ekh at Al mashotiwessetgimedcabl esiyapaeentfnicledm® 16-21,

Wieh Lhe, Lope,Peforg thgoseeuing meuber L3 ameliad g

3 with the rope before the securing member is applied.
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