; e3el : b6Tmvt WO 00/ 56654 3 July 2003 PCT/ GB00O/ 00978 1" Appar atus and

Met hod for Use in Handling a Load"23This invention relates to apparatus for
use in dl i ngda | oad which is capable of raising and Iomering, or

of 5tow ng, a |oad and al so handling service cables and/or6 gonnect ed
to the load. The invention is7particularly, but not exclusively, plicable
to the8hwodisiségidof subsea equi pment such as grabs. 910H|theP€'5’GB}99/@&7$j|, ng
services to underwater equi pmentllhas required the provision of a specific
bundl e of 12cabl es) and/or hoses) dedicated to each application. 13For sone
applications, it is known to incorporate theld4service bundle within an
arnoured hoi sl5approach has a nunber of deficiencies. The
result|n916‘amMMHMB mLy, gives inferior hoisting properties, andl' 7by
virtue of t he di aneter of rope whichl8can be handl ed the
servi ces which céﬂ“be i ncorporatedl9are limted. Further, in practice it is

,lﬁpOSSlbIer (~ 20 with this arrangenent to add to the Iength of the rope,.

W~

2lor to join different types of materials, for exanple22wire ropes with

. fibre ropes. mﬁ 211t is also known from our previous
application Zm \ mu 58 (WO A-9622935) to wap service cable 3 around

a rope being pal and to unwrap the service 4 cable fromthe rope as
the rope is recovere 5 6 According to the present invention there is
provi ded 7 appar at us accordlng to claiml1. 8 9 The service cable hol ders
can be drunms. 10 11 Typically the w apping device can recover the service
12 cables to their respective druns during recovery of the 13 rope and
cables. 14 15 The term "service cable" is used herein to denote a 16
fl exi bl e el ongate nenber used for conveying pomer or 17 data such as an

el ectrichl cabhppaza dnMethath| for 1Hss auli c hose

2

3 This invention relates to apparatus for use in handling
4 a load which is capable of raising and lowering, or of
5 towing, a load and also handling service cables and/or
6 hoses connected to the load. The invention is

7 particularly, but not exclusively, applicable té the

8 handling of subsea equipment such as grabs.

9
10 Hitherto, providing services to underwater equipment
11 has required the provision of a specific bundle of

12 cable(g) and/or hose(s) dedicated to each application.
13 For some applications, it is known to incorporate the
14 service bundle within an armoured hoist rope. This

15 approach has a number of deficiencies. The resulting
16 rope is costly, gives inferior hoisting properties, and
17 by virtue of limitations on the diameter of rope which
18 can be handled the services which can be incorporated
19 are limited. Further, in practice it is impossible

20 with this arrangement to add to the length of the rope
21 or to join different types of materials, for example

22 wire ropes with fibre ropes.



19 20 Preferably, the service cables is wapped helically 21 around the
rope. 22 23 24 25 26 27 28 29 30 31 32 r 1, r 3 July 2003 WO 00l 56654
PCT/ GB00/ 00978 3 1 Typically, the |oad-bearing rope will be a hoist rope 2
used for raising and lowering a load. Alternatively, 3 thejlgadohearing
rope may be a tow ng rope used for 4 paying out, tow ng ang recovering a

| oad such as a 5 marine sensor array. 6 72Preferably, the nmechanismfor

payi ng oyt and recovering 8 the rope conprises a rope winch, fromwhich the
Pore"S pdsses over AirbpEHEnts Th P ErribS GRS he 10 1 0ad
al ong a subst arin/akkly /sonaisgtiocn-9620b3E3 The WaPRIdY, devigh 1y conpri se

the or each service 13 cable drum being arranged for rotation about a drum
14 axis whi chageunei degomiet Bedaiod P@dics Outhe adydirhia ypivgzal ywHs drmwie a

central gperture,t hrf(%tcj3 ht\p{%i cr% teh%sl cé%% 16, beea}.Lré' ng Iope passes, said length
of service cab’e 7 pref erabl yppa55| ng over a ‘service cable sheave which is
18 nounted for novenent in a circular path around said 19 axis. 20 21
Al ternatively, the or each service cable drum may be 22 rotatable on a
structur & neAiseCTERNGh tics ther RFGSE o BN F\EheEte I 18 il dgd pat h

about said axi$paratus according to claim 1.

8

9 The service cable holders can be drums.

10
11 Typically the wrapping device can recover the service
12 cables to their respective drums during recovery of the
13 rope and cables.

14

15 The term "service cable" is used herein to denote a
16 flexible elongate member used for conveying power or
17 data, such as an electrical cable, a fibre optic cable,
18 or a pneumatic or hydraulic hose.

19

20 Preferably, the service cables is wrapped helically
21 around the rope.
22
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24 25 The hoi st rope winch, the or each service cable drum 26 and the

wr appi ng device may conveniently each have a 27 respective driving notor;

t hey coul d however be driven 28 by a single source through appropriate
mechani cal 29 linkages. 30 31 The first and second cabl es gngybyg cally

wr apped 32 aro%Qd the rope in different directions; for e Bo0/009Fs Jul Y
2003 4 1WVPHPYSHO¥st cabl e can be wr apped oAto the rope in a anti cl ockw se

n

direction and_t he second _cabl.e can be 3 wapped around the rope in a

cl ockwi sk dirEX??Bﬂfi¥'4t%ﬁa9° _'9%%ﬁ%?§w¥§$%y¥liﬁeg8tﬁe%?l?ﬁ:¥QHﬁion i's
to 5 be prefersed byt 1he JimeRIHON Krfk Ah§ 0x WREK Ve hl%%aﬁi&;!éqéﬁ,erv' ce
cabl es being wapped in the Sane direction 7 but at different pitches of
hel i x, s thathento8debermimgs rdpe atsherbe % 10oWwhegi nepat ueadalfea provi des

apparatus according to 11 claim19. 12 13 In a pre&erred epbodi ment the
(servi ce tabl PFELPFoPHEed COXITY AUMIRTXFET Endodnt 88dofUSR @FmAnhi ch
lrot at es ro“ﬁﬁa%?néhgeﬁéb% Qf-¢zRe rope. The drum can be arranged to 16
rotate about a horrzontal or a Vvertical axis. 17 18 The service cable
~hol der i& preferably nounted on an 19 armthat is preferably hinged to a
frame and can_be_20 i@VidﬁF with a liftin nechanisn1sucg as a hydraulic

21 ram to |i fEreheraPhvn tHer BESEANITN (FRF (PALNT | AUt e8RTCEPVELNAE aul i ¢

mth 17 . . |
ram the d i 1110e TEGABNESRpTRL R oA :op2 4 AiRD RFoRBuRICAOLAL pe 3 JulY

9 passes over a rope sheave and thereafter extends to the
10 load along a substantially straight axis.
11
12 The wrapping device may comprise the or each service
13 cable drum being arranged for rotation about a drum
14 axis which coincides with said axis, the drum typically
15 having a central aperture through which the load-
16 bearing rope passes, said length of service cable
17 preferably passing over a service cable sheave which is
18 mounted for movement in a circular path around said
19 axis.
20
21 Alternatively, the or each service cable drum may be
22 rotatable on a structural member which is arranged for
23 movement in a circular path about said axis.
24
25 The hoist rope winch, the or each service cable drum,
26 and the wrapping device may conveniently each have a
27 respective driving motor; they could however be driven
28 by a single source through appropriate mechanical
29 linkages.
* 30
N 31 The first and second cables are typically wrapped

32 around the rope in different directions; for example,



10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 5
screwdriven nmechani sm which can be electrically or hydraulically powered.
The invention al so provides apparatus according to claim 18. The invention
al so provi des apparatus according to claim13. The inventigmu@b§@3provides
a met hod according to claim 20. 3 July 2003 6 1 Exanpl es of "apparatus and
a nethod for use in handling 2 a load in 4ccordance with the invention wll
now be 3,desciiped;with reference 0 Lhe Arawngs.c dd MiLhi 4 5 Fig. 1 is a
schematic perspectﬁve Vi ew 6 il?hstratigggghe pring%pfgﬁ%% 5bé$5tion of a
first 7 @& ndi agtdelec&wi8eFidgre2tiiora amoy ¢hadetseided] siadelevicem artly in 9
section, _of an apparatus used in the exanple of 10Fig,, 1;11Fig. 3 is a view
sinilar fo Fi a.raggﬁﬁ BSOFES F§SaFomsditt é‘aﬁiﬁk&l%g‘lﬁ%ﬁfﬁhﬁﬂ of Fig.

1; 13Fi 9. 44 i stRasCharBkixg1ReLHReALNME tHL W ustiatd ng @ secand gxanpl e;
15Fig. 5 is a side view of an apparatus used in thel6exanple of Fig. 4;
17Fi g. 65i s abschemitireedebsyse thiev é nviegwigin |asst radtsangrark wald exianipl e
simlar %o thg% of19FL%. 1P?ﬂt nszfied for t mﬁngirather t han20lifting;
21Fi g. 7% I | usfFafEE VA FoTPPH SEX RIS JEARPS t'0R ot ar® B HgE e o 5t

nodi fi ed7f or bow BE datrlerehtapdIldifdd rE 24AIiGk, o itha sehenmatic side view
of a fifth25enbodi nent; 26Fig. 8b is a close up view of the Fig.

8a27enbodi nenPvVegrErgprsgEheherdieitn si de sectional view sone of
the29comgonents of the fifth enbodi ment; 30 31 32

10 The invention also provides apparatus according to

11 claim 19.

12

13 In a preferred embodiment the service cable is provided
14 on drum which is mounted on an arm which rotates around
15 the axis of the rope. The drum can be arranged to

16 rotate about a horizontal or a vertical axis.

17

18 The service cable holder is preferably mounted on an

19 arm that is preferably hinged to a frame and can be

20 provided with a lifting mechanism such as a hydraulic
21 ram to lift the arm with respect to the frame. Instead
22 of a hydraulic ram the lifting mechanism may be a
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r t 3 July 2003WD 00/ 56654PCTlI GB0010097871Fi g. 9a shows a side sectiona

vi ew of an arnRassenbly of the fifth enbodi nent;3fig. 9b shows a side
sectional view of a furtherd4arm assenbly of the fifth enbodi nent; 5Fi gs. 10a
and 10b show a side and top viewerespectively of a sixth eshggbognt; 7Fi g.
11 shows a side view of a sleeve and bearing8of the sixth enbodi ment; 9Fi g.
12 shows a plan view of a main support pl3atelOof the sixth enbodi nent;
11Fig. 13 shows_a plan_view of beari S ip_t i i ment ;

13Fi g. 1% showe " pra V%?e‘\‘}ve‘é?aﬁég‘ﬁlswﬁggg ?%nt %glgg%ét%ﬁ)itg%%gg) Qrﬁ%nt . 1. 5Fi g.
15 showssa pIﬁpdyg@m&@gliyrﬁbﬁérgaars used i nl5the sixth enbodi nent; 17Fi g.
16 shows an expl oded side view of the drivel8train in the sixth enbodi nent;
19Fi g. 1¥ shows a side view of a gearbox of the20sixth enbodi nent; 21Fig 18
shows a geven e ' i ndi i ge. i shows an

ei ght h ehbodi {r"rg%t g%‘?g}égg% %Ea% ﬁ?}?kga gv?ggaggg% %%Cs%%gv%g;%ﬁi nt h

enbodi nent of caatabte.w ndi ng26devi ce; 27Fi g. 21 shows a further enbodi nent
of a wi ndi ng28devi ce; 29Fig 22 shows a further device simlar to the

Fi g. 330d®vi ce; and31Fig.23 shows a further enbodi nent of a w ndi ng32devi ce.
3 Jufy 2003 W 00156634 BLTAEBE04,009788 ApBakakiisnackeBigg o @ prior art
hoi st rope 1 extends 2 froma holst rape winch 13 over a hoist rope sheave
4 3 to sapportlaitoad.(not shown) for raising and | owering. 4 The hoi st
rope 1 may be any suitable formof hoist rope 5 such as flexible steel wire
rope or gynthetic fibre 6 rope, for exanple of "Kevlar". A service cable 2
is 7 reghed onppa $at¥hEeorahh8cdpbuBi3dard sexeends beddiditd @ad Aliad
service cable sheave 5. 9 10 The hoi st rope 1 passes through a central
aperturélof iRB6.the service cable drum 3, and the service cable sheave 12 5
IS arragged to be driven circunferentially around the 13 axis of the
service Cable 1. By coordinating the 14 novenents of the hoist rope w nch
13, theigervice cable 15 drum 3 and the service cable sheave 5, the service
16 cable 2 can be wapped helically around the hoist rope 17 1 as the | oad
is | owet&d, and unw apped as the load is 18 raised. In this way, a hoist
rope of ;any desired 19 properties can be used in conbination wth any
requi red 20 service connection. 2l 22 Further service cables on other druns
can be added to 23 be rotated by the notor in different directions. 24 25
Fig. 2 ihoms the service cable drum 3 and associated 26 parts in greater
detai | . *The hoi st rope sheave 4 is 27 journalled to a fixed frame 20 which
is secupegd to any 28 suitable supporting structure (not shown). The service
29 cable drum 3 is rotatably nounted on the | ower part of 30 the frame 20
and dri¥én in rotation by a notor 6. 31 r a l
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3 July 2003 WO 00l 56654 PCTI GB00100978 9 1 The inner end of the service
cable 2 is connected to 2 the appropriate service by a coupling assenbly 8
which 3 conprises a slip ring arrangenent in the case of 4 electrical or
fibre optic services or a rotary coupling 5 in the case of ppguysesic or
hydraul i c services; such 6 rotary couplings are well known per se. 7 8 The
service cable sheave 5 is journalled on a&nounting 9 frame 9 which is
rot at abl @ aboyt i xed f r: 7. 2 The
service gabl eﬁfagnﬁgﬁn% :6% £l F%%r%%d%ed%% %r}%é)a{f%;%é;gﬁ% hcaf];lr%?l]eﬁqo% hose,
or may be a spedioad ynmadecsdbineel 4 icdnprhiesiinyemtplan atilly mafw be

cabl e(s)/hose(s). 1 6 The notors 6 and 7 . are driven at, speeds related to
the 17 axi al éﬁé&ﬁlgﬁ%t Wétﬁoirﬁerr(%’é:ei.t%ﬁélesﬁé:&f”&ﬁsr'el%ﬁi“th%‘ Tay be
fixed. Pyeferably, however, this correlation 19 will be controllable to
alter bath the length of twist 20 (pitch) of the lay of the service cable 2
on the héist 21 ropédl., lang ehechensitar ipendredamvd celesabl e 2. 22 23 Fig.
3 shows nodi ficatiion in ich secand .servi 24 cable 17.is apped on
t he hoi st% rope 1 allgﬁbls\ﬁr?\ﬁqpﬁet%’ae SEAALE ceatﬂcfg PR3 1A soqmadi%qir% i on,
the servirce 26 cablesndidngl deatieegach provided with a respective 27 storage
drum 15, 16 and a respective sheave 5, 14 which 28 may suitably be carried
on a comdon suppor Filfg f£r afe 229rer dedEdtliesh sifleuiisonh. PRt laf U 14

revolves n an 30 gapgsie dir eqtion b the s, e Joe s 31

axis, so'that the second service c S Wappe
10 Fig. 1;
11 Fig. 3 is a view similar to Fig. 1 illustrating a
12 modification of the arrangement of Fig. 1;
13 Fig. 4 is a schematic perspective view
14 illustrating a second example;
15 Fig. 5 is a side view of an apparatus used in the
16 example of Fig. 4;
17 Fig. 6 is a schematic perspective view
18 illustrating a third example similar to that of
19 Fig. 1 but modified for towing rather than
20 lifting;
21 Fig. 7 illustrates a fourth example similar to
22 that of Fig. 4 but modified for towing rather than
23 lifting;
24 Fig. 8a is a schematic side view of a fifth
25 embodiment;
26 Fig. 8b is a close up view of the Fig. 8a
27 embodiment;
28 Fig. 8c shows in side sectional view some of the
29 components of the fifth embodiment;
30
31

32




WO 00l 56654 PCTI GB00/ 00978 10 1 around the rope 1 in the opposite direction
to that of 2 the first cable 2. 3 4 The apparatus nmay be further nodified
by adding further 5 druns and sheaves to handl e nore services. At |east 6
one service cable is overwapped on the others, and 7 thisgigyps@f erably
the last one to be applied so that 8 the overw appi ng cabl g out er
surface d¥OPH§“§4wwapped assenbly. 10 11 Fig. 4 iIIustrate?Cgﬁgg@gﬁ
exanple in which the 12 service cable_.2 is reeled on a drum 3 and the drum
3is 13 }tself rot&ddd bR hoFider 8FEL1ORG ladhies Ofaaty axd i cal wrap
and unwrap. As shownJ detpd |l £ PelSafib8a; he service cable drum 3
may be é%nstitutedg%féhgg?g?un112 reﬁnvagﬁggﬁ%ﬁﬁﬁgd on a hub notor 11
which is317 carriedion tdre shulvofa anidens28tiohallabligwrodnted @t il t he
fixed frame 20 and driven by a motor 10. 19 20 As with the first exanple,
the exarpl e shown PETFiEFECP ehd-Be cbif§hpempedimead by adding furt her
service cable 22 d t h r i.n_the opposite 23
directi&% to the f?gg%'cgéﬁgégﬁ%agﬁgnggg%ag Eghgvg#%rg%p2%lfﬁg second cabl e
on top of the firstrespectivdly &f idluesktht eabbAemexanple of Fig. 1

modi fied for 27 use in a _marine tow ng application, for exanple in 28

payi ng olt, towi ngFafd fdcARGYHP SEePsBi-eYr Phyasgereye aadabsaringensor
or seisnpgraphi c suEveyj.ng.: o) : sensor array being towed
underwa?ge)r or on t#g %Jesgsr ace.é%%&?{elgg}:ée cable drum 3 is hinged to the

32 main structure gligt.ha2 elows vesskdn (noewsbfwe) madd eapport plhde 2003

WO 00/ 56654 PCT/ GB0Q/ 00978 11 .
10 of the sixth embodiment;

11 Fig. 13 shows a plan view of bearings used in the
12 sixth embodiment;
13 Fig. 14 shows a plan view of gears used in the
14 sixth embodiment;
15 Fig. 15 shows a plan view of further gears used in
16 the sixth embodiment;
17 Fig. 16 shows an exploded side view of the drive
18 train in the sixth embodiment;
19 Fig. 17 shows a side view of a gearbox of the
20 sixth embodiment;
21 Fig 18 shows a seventh embodiment of a cable
22 winding device;
23 Fig 19 shows an eighth embodiment of a cable
24 winding device;
25 Fig 20 shows a ninth embodiment of a cable winding
26 device;
27 Fig. 21 shows a further embodiment of a winding
28 device;
29 Fig 22 shows a further device similar to the Fig.3
: 30 device; and
. 31 Fig.23 shows a further embodiment of a winding

32 device.



1 be tilted to a desired towi ng angle by hydraulic or 2 other nechanisns.
Likewise, Fig. 7 illustrates the 3 nodification of the exanple of Fig. 4
for the sane use, 4 the frame carrying the nounting armfor the service 5
cabl e drum 3 being hinged to the vessel and tilted to 6 thgjgesiosed angle
by hydraulic or other nmechanisns. 7 8 The invention may be QPEIied to a
system i iweliesssone 9 or nore service cabjes is applied t oPGI/CEAUIF i ng
10 rope which itself carries a service channel in addition 11 to fulfilling
its | oadibear Regefrtnntyi ao. FEor. éxamrplpxridk? drdte hobsk beapeng eapendeul d be a
steel wire rope 13 carrying electrical signals, or a rope conprising 14
"Kevl ar " 2| oadtEE8r PngoiBtan@®ei WiSGHhilTatdVe¥ & tHP St opPPEaEheAlee 4cabl e.

16 17 Fig. 8 dis a_fuyrther j t the: i ntiqQn i ng
first an secgﬁdgggéﬁgtB .Eghg éﬁﬁﬁﬁggkﬂgpejggrégf%%gég %garéﬁgFg%§ﬁdund a
| oad- beagi ng mepehdsknrdPedinl Mareie dimechiivwbadfenn YENHodiskS .
cables (for 21 exanple_a Tibre optic comunications cable and a high 22 ¢
vol t age Power S¥ghl aF FAexdpdsi &gl st IORE RIMASYRENeBicehtbae

| oad- beagi ng 3 Thi en Wy | hye t useful. .
particulérly %ﬁggpp Pgagkgﬁg%§5gﬁheﬁé t%%.Foa§§5%£§Y%§¥r§%§i§53rg%&ins

sl ack duying 2@&etefit 8hnapeeredze kable eremati andfetbenégucpment. By 27
contra-rotating the cables around the | gad-bearing rope 28 they are |ess
likely t8 nové©af Béeome Spsydeeskal® e |Dad- bearing rope 35 sl acken.
In additgon, a fragile 30 cable such as a fibre optic cable wound around
the 31 | 0ad-bearing rope 35 in a first direction can be 32 overlaid by e.qg.
a hi gh yol t age@heohet stakopewaupassedOtiARibsk lcenorall aperkoze 3fin the
opposite_ 3 sone protegtion 4 _etc. 5 3 Jul 29?3 PCT/ GB00I 00978 12 -bearing
rope 351&nd fFBFe586YFEeCEBPéedﬂF¥EEﬁonﬁiéuf %i LETEHC Rl SBPAPT SRS
fragilej;gabl eg guch anhllr OB €iven circumferentially around the

13 axis of the service cable 1. By coordinating the

14 movements of the hoist rope winch 13, the service cable

15 drum 3 and the service cable sheave 5, the sgervice

16 cable 2 can be wrapped helically around the hoist rope

17 1 as the load is lowered, and unwrapped as the load is

18 raised. In this way, a hoist rope of any desired

19 properties can be used in combination with any required

20 service connection.

21

22 Further service cables on other drums can be added to

23 be rotated by the motor in different directions.

24

25 Fig. 2 shows the service cable drum 3 and associated

26 parts in greater detail. The hoist rope sheave 4 is

27 journalled to a fixed frame 20 which is secured to any

28 suitable supporting structure (not shown). The service

29 cable drum 3 is rotatably mounted on the lower part of ~
30 the frame 20 and driven in rotation by a motor 6. :

31 -



6 In the Fig. 8 apparatus, two different cables wound 7 onto respective
drunms 31 and 32 are paid out while the 8 druns are rotated around the

| oad- bearing rope 35. 9 10 Drum 31 is nmounted on an arm 40 connected to an
arm 11 assermbly 41 having a top hat structure with a top 13 ,gybé®ce, and an
annul ar flange 41f provided at the 13 |ower end of side walls 42s (shown in
Fig. 9). whheyssssa 14 assenbly 41 has a cenfral aperture 42 PET/GBSO/PNI8 15
surface through which the | oad-bearing ro%e 35 passes, 16 and has an

annul ar pevel THgainddrcuhdi BFO thie satiwicd 7cgdye of ikt somrciyd ace. 18 19
A second drum 32 is supported on a further arm 50 also 20 connected to an
arm assedbl y ShehappPrgpPiisthi BEXVHE® 2V Hatceupléndr assgambinovth winiehg. 9b.

Arm assepbly 51 22.conpris a_l. r ange, 51f wth sl eeve 51s
235t t ached’  REPEF 558 Haan 0 LR "R e i ent 1R85 KRS, cBRA W hrough ¢ he
sl eeve 54s and1ibepuehlt Be 23paendptid |suweidds. of Bevelaa8arcRBHIshgwn in
Fig. 9a) 26 is manufactured separately but | ocated over the 'sleeve 27 51s
and fixed in phatkebgagayofupngvmatisarey, Hydraglegaspiry igeswelsiicly or
boItingFgr ot he fixing Eeans 29 after, t,he apparatus has been assenbl ed. 30
31 The FPg. 8r8g55¥aF8 PLINGS 86 &F 1y HE | BGEeBE ar m 32 assenbly 41 and
a pair of bearing rings 44 over the 3 July 2003 WO 00/ 56654 13

PCTI GB00100978 1 sleeve 51s, so that the armassenbly 41 is capable of 2
rotating8on tHBeebearvhgs grblrdsheevs devies Sieurnadlpg nr iangdEmtiong
transmtiing electric ot hydrauli [ Vi -9t at.i arm enbly 41
and arm %0 togfﬁ@ed u‘ﬁ]’lﬁ cglql‘c’s%toﬁér? %\(I;(geatagbao%ge‘%ﬁghgg%leﬁlg%%fm{eo ‘f@??yon t he
6 flangeo4lf. mS8khe bENgSmdUbtrabl.e for this and other 7 purposes of the
invention are known and suitable 8 electrical, fibre optic and fluid rotary
union sttp 9 rings are available e.g. from Focal Technol ogies Inc of 10 40

Thornhilh Drivge HBbL;LeDRGLTRUEN.HRMR AR embodiment may be a

13 gingle cable or hose, or may be a specially made cable
14 comprising a plurality of cable(s)/hose(s).
15
16 The motors 6 and 7 are driven at speeds related to the
17 axial speed of the hoist rope 1. The speed correlation
18 may be fixed. Preferably, however, this correlation
19 will be controllable to alter both the length of twist
20 (pitch) of the lay of the service cable 2 on the hoist
21 rope 1, and the tension in the service cable 2.
22
23 Fig. 3 shows a modification in which a second service
24 cable 17 is wrapped on the hoist rope 1 along with the
25 service cable 2. 1In this modification, the service
26 cables 2, 17 are each provided with a respective
27 storage drum 15, 16 and a respective sheave 5, 14 which
28 may suitably be carried on a common supporting frame
29 for rotation in unison. The drum 14 revolves in an

) 30 opposite direction to the drum 5 around the rope's

31 axis, so that the second service cable 17 is wrapped



11 Canada B3B 151. Such slip rings for electrical, ffibre 12 optic and
hydraul i ¢ power transm ssion are clearly 13 readily available and will not
be described further 14 here. 15 16 Bevel ring 53 is then offered to the
sl eeve 51s and 17 attached thereto in opposite orientationzygybgssel gear 18
43. A further slip ring 56 is |located on top of the 7.9 be | I n
order toWP4¥44 power froma 20 stationapy source via thégi‘f@@&mgés,
flange 51t and 21 arm50 to the drum 32. 22 23 Bearing rings 45 are then

| ocat ed bver ¥FHRUBFeERE PP 4 diY W UPPBPELbradRELCES ONs Tol &t @found

t hem and, 25 C o] ship or other structure fromwhich the 26
apparatS% isaﬁ%ébgggggd9%$ & ?dpport bracket 58 27 |ikew se has an annul ar
flange 58f and an aperture 58a 28 for the sleeve 51s. A top ring 60 having
a central 29 aperture for the through passage of the rope 35 is then 30
bol ted t% t heTRppaPPRISEYSH Mafe bg max maddfdedubys agfinge farhiier

Jul'y 2005 PCHERD 8687815 T e T ARgRTs naF L AR LNISEEY 1 BradfRttss o

not or 62 3 droyessarshabt ceBlleo i gersborafdedi 5R0%BE behewst hard bracket. .
58 but above the lower slip ring 55. The notor 5 62 and_gearbox 64 transmt
power via shatkigsigepredgrably the last one to be applied so that

8 the overwrapping cable is at the outer surface of the

9 wrapped assembly.

10

11 Fig. 4 illustrates a second example in which the

12 service cable 2 is reeled on a drum 3 and the drum 3 is
13 itself rotated about the hoist rope 1 to achieve a

14 helical wrap and unwrap. As shown in more detail in

15 Fig. 5, the service cable drum 3 may be constituted by
16 a drum 12 removably mounted on a hub motor 11 which is
17 carried on the end of an arm 18 rotatably mounted on

18 the fixed frame 20 and driven by a motor 10.

19

20 As with the first example, the example shown in Figs. 4
21 and 5 could be modified by adding further service cable
22 drums to be rotated by the motor 10 in the opposite

23 direction to the first cable and drum so as to overwrap
24 the second cable on top of the first.

25

26 Fig. 6 illustrates the example of Fig. 1 modified for
27 use in a marine towing application, for example in

28 paying out, towing and recovering a sensor array such
29 as a sonar sensor or seismographic surveying sensor,

30 the sensor array being towed underwater or on the -
31 surface. The service cable drum 3 is hinged to the -

32 main structure of the towing vessel (not shown) and can



6 the slip rings to a bevel gear drivehead 66. Bevel 7 drivehead 66 engages
bevel rings 53 and 43 and drives 8 themin opposite directions

sinmultaneously. By a 9 single force exerted fromthe notor 62, the arns 40
and 10 50 and therefore the druns 31 and 32 can thus be driyg 2§§3in
Apposite contra-rotating directions around the 12 central axis of the

| oad- beaw(pgo/éﬁgg 35 as it is paged 13 out (described previpeaa:nonooskd 15
The bearings , 45 support the arm assenblies 41 and 16 51 so that they

ot her sit uct U8, CsCog 1o i T kUL an "33 o5 RBICHE S [hner cabl es

by 20 usp of etmekrmechanfiysiAul i pomesel raagn tt ad ldyudekHde slip
rings 55, 56. Conventional power cables for 22 hydraulic conduits if

hydraul it not®pgificagdes) darthine ezeappicedaft Figugh ther dhemsamporse ar s
40 and 50 fromthe_24 inner _half qf th LR rin dapters which wll
Lenain staFFSngrﬁancﬁ5§¥H391R et%§u§#ﬁ§94af%5%pmgé SR HSTyh the
enbodi nent sheyp1endruass Belrd iingéedeno2Bnbhiaugl 1Mt 62 @nd devel
gear 66, the apparatus could 29 also be driven fromthe sl eeve 51s which
eoul d i r6 30 ceheadmsémpddiamaiis Ry driydraubiec ot ohbesecadhapisimge 31 and
be rotat;d using belts, gears, chains or simlar 32 nechani sns. The bevel
gear arrangenent shown in Figs. 3 July 2003 WO 00/ 56654 PCT/ GB00/ 00978
7. 5z &9 el dniventhah edioddefipiiél! toegbE)stent ant A dPtee the
drunms under the power applied to the sleeve 3 51s and therefore bevel gear
53. 4 5 The deunBorsuseryise aklesehsi ABRpeRbenol ¢ dsiadyhegrigigseparat e

not or s. e [ .t he. eye a t i.oned ve coul d
drive t]he ar ?é’ﬁe g’hég?‘héi%%r%o oég%féc%u%(dséf?\%éet gggl?lrﬁlaslgler%a#@'tifn
t hroughi he 9tbefall £geanned itdloxdtiodareny Bonkdiees. r ey rexdnisl &0

addi tional bevel ring 53, which could be_renoved.
12 the load-bearing rope could be a steel wire rope

13 carrying electrical signals, or a rope comprising
14 "Kevlar" load-bearing strands in combination with
15 optical fibre cable.
16
17 Fig. 8 discloses a further embodiment of the invention
18 having first and second drums 31 and 32 which are
19 arranged to rotate around a load-bearing rope 35 in
20 different directions and can wind different cables (for
21 example a fibre optic communications cable and a high
22 voltage power cable) in opposite directions around the
23 central load-bearing rope 35. This has been found by
24 the inventor to be useful particularly in applications
25 where the load-bearing rope 35 remains slack during
26 certain periods in the operation of the equipment. By
27 contra-rotating the cables around the load-bearing rope
28 they are less likely to move or become loose should the
29 load-bearing rope 35 slacken. In addition, a fragile

) 30 cable such as a fibre optic cable wound around the

i 31 load-bearing rope 35 in a first direction can be

32 overlaid by e.g. a high voltage power cable wound



11 12 A further inproved variant of the invention is shown in 13 the
remaining Figs. 10 to 17, Conponents of the 14 mechani sm shown in these
figures are slotted so that 15 the apparatus can be depl oyed or recovered
without 16 first having to pass the |oad-bearing rope throyghysd® 17 centre
of the mechanism The | oad-bearing rape can 18 instead be renpved or

repl aced WixH97366%4he nechani sm 19 during any part of the op@F&?‘?W{““Wi s is
particularly 20 useful with heavy and oversized pi eces of equipnment. 21 The
slots cah be Birbuad b%erémﬁda@aﬁﬁiﬁﬂnﬁﬂgﬁv&ﬁoﬁngréibzereptaceﬁaﬁkaﬂ t he

| oad- beari ng nopg has _been | ocat ed 23 mﬁthhf t.he nechanhsn1 %&isﬁgas t he
advant agé of 2% LFoRPRGSHEFe TrafitiYhal 2 i Y215 ngiRafdSPhatigitent 25
coul d be3l ocakgfeeasihotibhi A AaRpird AKds sharl 85261804 i dNg
woul'd then be possible, but it is also 27 equally possible to 8 Ive a

sl otted #echartem by two or 28 nore gears as shown in the draw ngs and .
described 29 bel ow. The enbodi nent shown and described is not 30 affected
by the mdt ches, and these allow the | oad31 bearing rope to be renoved or

pl aced wsth'nzhh%h%2pq§9h@na 3% Ui RS d!ff@f%nﬁeaax%sotﬂoh%hnotch -3
July 2003 WO 00l 56654 16 PCTIFGB00100978 1 tilling segnent. Mre than one
drive shaft ieon2opretpeablizet drvaducel tdrd piissabt | paydodbutowhdde dieng 3

|l ost with the centre driv n _the notch therean 4 passes the driving
wheel . | thedEHﬂﬁdPﬁﬁnfggg 8%n?§?%£éiéhetiéﬁégb?§rgﬁgcﬁ°P8t§§e around the
| oad- beaging 6 rope 35 are slotted. 7 8 Referring nowto Figs. 10 to 17, a
central rotating 9 notched sl eeve 151, having an annul ar flange 151f on 10
its out®® surPzum B3 peovdadedTion Srecin 140 ¢ennected to an arm

11 assembly 41 having a top hat structure with a top

12 surface, and an annular flange 41f provided at the

13 lower end of side walls 42s (shown in Fig. 9). The arm
14 assembly 41 has a central aperture 42 in its top

15 surface through which the load-bearing rope 35 passes,
16 and has an annular bevel gear 43 cut into the outer

17 edge of its top surface.

18

1° A second drum 32 is supported on a further arm 50 also
20 connected to an arm assembly 51 having a similar top
21 hat structure and shown in Fig. 9b. Arm assembly 51
22 comprises a lower annular flange 51f with a sleeve 5l1s
23 attached thereto and having a central bore 51b

24 extending through the sleeve 51s and through the

25 annular flange 51f. A bevel gear 53 (shown in Fig. 9a)
26 is manufactured separately but located over the sleeve
27 51s and fixed in place by any suitable means, for

28 example by welding or bolting or other fixing means

29 after the apparatus has been assembled.

30

31 The Fig. 8 apparatus is assembled by locating the arm -

32 assembly 41 and a pair of bearing rings 44 over the



il notched at 15 to allow radial passage of the rope 35 12 through the
notch 15 into the axial bore. An annular 13 thrust bearing 170 separates
the |l ower surface of the 14 flange 151f froma main support plate 175
through which 15 it passes via a central aperture 175a, al §qupesshed. 16
The main support plate Z75 also has two side apertures 17 175b and c
through whoobséese drive shafts of notors 176 18 and 177 paS§T/GRPOSBYR nmin
support bearing 179 surrounds the outer surface 21 of the sleeve 151 above
the flande 15Hlee¥2 ZBld\btar tU¥St deheesrn adisegbdeard 18 wapdbls afed to

24 drive_the winding of the rqpe around the central |oad25 bearing rope 35.
W ndi ng gear Irg’Gaits"%ag A cﬁ?%%%%’éjrnﬁ% 6?:?{7‘?%9 SRR Rear A 1841P182
in the sgme 2% |0 (RRsh] 8t Ind8@)el8li 187 e, P ar 28
18S al soghavi %& gﬁ%c 15 coisﬁci di ngéwl tﬁ thécnotchy15 29183|'§n Véggl eeve
151, and4keyedrifzo titee whtesvind Sdrbyassanblg04af andkeymmayd 085Kk tiRot diian of

gear train 18Q, 181., 182 31 t%grefore drives spur gear 185 and (by virtue
of the 32 keywdy)Ss|tie hogatey e¥et hehgediag1dtL & YR8 % thg July 2003
WO 00/ 56654 PG/ 0 78 dy/; £d-apPaLEH &t i f assenbl y
of the sgur quié—’la 18 QJ"?md %ﬂ%ﬁﬂ?@l ﬁoes Irrl)ote 21?3 egr&gom%&)f%l?%ﬁsm ssion
to the sheeve plixbossEsncef enten irivéheiont ahedkihbwrs sadj aneittalole of the
gears 181, 182, the _o%gler will ostill bﬁ %gnt, cting the teeth and will
transnit 86 pofertdidfet s 194 +0r 2PRe FtHAE & ¥ G4 FLHBtch 15 to
pass theggear Jigk-0n 8% s 14181 £aseg rrafrgmb@oc%llﬁfe%lﬂfd%q&g@s | PnobE ed
on a support arm 191 attached to 11~ the |lower end of the sleeve 151 and

t her ef 0.6 r ot &0 Ghokhlofll Hxridre veUniti @ D8PLmORLH,180vsy Sdwtimi or 176 1.3

drives fotatiqgn of, t r 91 around.the central axi.s 14 of the_,

| 0oad- bedri ng da m#% nﬁ%@“tﬁélgaﬁﬁﬁggn%fg ter}c?%ﬁfrﬁal%() £ibzely
around ghe | oaghtheardny Hypeadbi@spdfett tranBaded it A% dessd+Dbed
previously. 17 18 Hoist and payout of the cable on the drum 190 1s driven
19 by mbBor 17radidaudgivathiealike vandrdihlt Bobebge Sagmadeadlvvhenbt or 177
hasa dr%éeshafhterjeﬁd passi ng through2lthe aperture C in themain support

plate 1 A spacer 22178 spaces a gear 200driven by shaft 177d from
t he23l omer surface of the main support plate 175. Gear 20024is part of a

drive train 2Q0, 201, 202_simlar to e25drive train 180, 181,182 as
previ ou%?y de "iéed‘f%?ie"? r%ﬁnzaggeﬁﬁ , 562 t&’ﬁ ¥ %’o’f at?On of
a27not ched spuyrtaRHeR0Shavétd BnSbphosbraneriesttAd2danaynse e ghaeve

151on a bearing 203. The-spur gear292(% is able to rotaterelative to the
sl eeve 181, arfd30i  diuyerenradlil FhBY| BEvdshyaaarashamtbem @f Ehesldrive

Lrain 200, 204208 T, g1 ven!52h8-200. c2hmARROLSRSNGESh 1Y an Upper oW

of teeth 206 on
20 stationary source via the sleeve 51s, flange 51f and
21 arm 50 to the drum 32.
22
23 Bearing rings 45 are then located over the sleeve 51s
24 and a support bracket 58 is placed around them and
25 attached to the ship or other structure from which the
26 apparatus is to be used. The support bracket 58
27 likewise has an annular flange 58f and an aperture 58a
28 for the sleeve 51s. A top ring 60 having a central
29 aperture for the through passage of the rope 35 is then
30 bolted to the uppexr face of the sleeve 51s, and secures
31 the annular apparatus together around the central

32 sleeve 51s.



3 July 2003 WD 00156654 1 g PCT/ GB00/ 00978 1 z05. Spur gear 205 al so
carries a lower row 207 of 2 teeth which are clearly also driven in
rotation by 3 operation of the drive train 200, 201, 202. A further 4 set
of gears 210, 211, 212 nesh in a fashion simlar to 5 thatsgaszosbed for
the gears 180, 181, 182 with the 6 |lower teeth 207 of the $ [ &gar 205.
The gear WOI®/566547 | ocated on a drive shafjty, connected to a &gﬁ{* or?a'fsed 8
gear box 215 where a bevel gear or simlar arrangenment 9 drives rotation of
a perpendi cul ar second shaft 216, 10 which through a pulley wheel drives
the rotation of e 11 m 190. around its . own axis_py a belt, chain or 12
sinmilar Such ﬁ%a%@?nQ%igéglP%mghﬁh§%¥ﬁ9ﬁtth?ﬁ%%% ?R 23M8FOFoRkér the power
or signaj cabhg;posthesHipm sTheold grarrhox @4541ispsRuat sdigp the drum
support arm 191, 15 which is held in"place by a notched securing nut 220.
16 17 The | ocdaraclgeC hBitbeROabever &het Howdmnchl spppong &6m TBet hetdeubl e
row t oot hed gear %85 th single row taqt hed 19_€ear gng two ﬁhins, whi ch
all slid® up NtPEHIER b HEPFSIRT ROt ot Pof Fi Rg grvRen
cylinderg17. e 221 Mori4dancang Sev@Icyrdie PrOveHEdq086t hepgyhedi ment 23 .
descri bed, and where two druns are provi'ded, they can 24 be rotated in
opposi t €7 di r edtiosisead 56 @ 6efiiegeenbealelr atiatgme hosstied3cahidndedivies hel d in
27 positjon by the, thrust beari,ng and the main support_ 28 bearing wthin
whi ch itécan g%ﬁ%l%nf?E%9§?t§9dége?ﬁ&qﬁﬁr? EﬁﬁgﬁVﬁ}X'isBXtFached to the
ship or @therg 3] pd r 6tk CoRBEt BHOYHERS tHE reipPr é2f OEhbhg ARt 26SagRd 3
July 2003 WO 00/56654 PCT/ GB00/ 00978 19 1 the bearing housings for the main
suppor tl®ear i ¢ amd thereferepehei dgums 31 and 32 can thus be driven

11 in opposite contra-rotating directions around the

12 central axis of the load-bearing rope 35 as it is payed
13 out (described previously).

14

15 The bearings 44, 45 support the arm assemblies 41 and
16 51 so that they can rotate within the main support

17 bracket 58 attached to the ship or other structure.

18

19 The winch drums 31 and 32 can hoist and lower cables by
20 use of electric or hydraulic power transmitted through
21 the slip rings 55, 56. Conventional power cables (or
22 hydraulic conduits if hydraulic motors are used) can be
23 passed through the drum support arms 40 and 50 from the
24 inner half of the slip ring adapters which will remain
25 stationary in relation to the arms 40, S50.

26

27 Although the embodiment shown in Figs. 8 & 9 is driven
28 through motor 62 and bevel gear 66, the apparatus could
29 also be driven from the sleeve 51s which could in )
30 certain embodiments protrude out of the securing plate
31 and be rotated using belts, gears, chains or similar -

32 mechanisms. The bevel gear arrangement shown in Figs.



3 4 All conponents preferably have a notch cut in themto 5 allow the

| oad- bearing rope to be swng into the 6 nmechanism By use of the notor to
rotate the winch 7 drum around the | oad-bearing rope the central rotating 8
notch can be lined up with the notch in the bearings 9 andjteopgd N support
plate. Using the notor to rotate 10 the gear its notch can al So be aligned
and the iwapablsbéseari ng rope can either be placed wthin t hBCHEBRAIEM 12 or
renoved fromit. 13 14 The teeth on the géars 180; 181; 182 etc can be 15
repl acedi by aspsal beyoaysdt ém shel asmbiddhtmeshovst i bl Firgmalt 4c odritohs Uses a
not ched belt 185b running on gears 17 180'; 181'; 182' driving gear 185'.
18 19 The m)tE‘Pgaggeﬁhﬁogrﬂmﬁvi‘lﬁ@l%‘m}ﬂtﬁ RO Brarehipd fo ddscH e
enbodi ts c b f iLtabl e ty nventional notors avail able
for naggyyeargfgrgn 2t§%¥ﬁ§§%%yggﬁfga éy?éﬁgpany standard el ectric or 23
hydraul ig notors avail able for over 15 years by any of 24 the manufacturers
Charlin, Eaton, Wite, Mannesmann 25 Rexroth, Hawker Sidley and nmany others
are suit®abl e. T2e YmungusoRilef alem big sl ¥in nbrdereadantall asfiag thwo 27

wi nch and frape driving notors i 11 __be L _known 28 tao one of noderate
Sk 11§18 he BrparsbeofolBye 1otk oo it et BOPCe AR e e ot dr um
350u 31 arranged abomenaisaeandblovecicaAilindblie bhéhagh Whi, Chn e
arranged around a | oad-bearing rope 1 which passes 3 July 2003 WO

00/ 566548 2 0 PCTPERO8/ 909+8 ATiNcolkdie Bdh rassBblYhéldElFPusho tdieh have a
2 respective 5 5 an oqQl gear 6 3 ] SpQol s of f

t he cabl%s iﬁgéﬂ%§u§§é? g#d |§&§? %%%¥8¥E |H:ﬁgggééeﬁétdfﬁg@ggghggg%d can
wi nd difd erensad8icabhad bkoelexdmp &33 fulhireh opbitdchenuemostedans cabl e 6
on the ﬁfper drum 350u and a high voltage power cable 7 on the | ower drum
3501) ifropposite directions around 8 the central |oad-bearing rope 1 in
the sanp, manngr he BEbedlaTRal 1descrddathyi { hvERgard 4Q d 9.
10 11~WF% théﬁFFg?tﬁég gggggatus, %&bggffferent cab?es %gUn% 1£ﬁ§%tdﬁp
respective druhe 86fQeiandg3Fldsar & Opdicd ot vidhpeond8ntke odr mhe359u/ 3591
rotate around the | oad-bearing rope 14 1. 15 16 _Dru Qu, have .a top hat
struct ut® wi t‘ﬁeﬁﬁﬁﬁi"ﬁmofs ?’?’naﬁ‘ﬁu%g]l’esﬁ DT o?ﬂfﬁegiag%teﬁ{e sloo%é}atend of

si de 181 4al | sthdhgppakbeuiss canobed dgiwand the sesblrakeldWiltargas) and the

side walls define a_cylinder through 20 which the hoist rope 1 can pass
axi al | yL6 The BiwEt3bevindate PAEH HRPpdrPe2EL RSV ECRE FigPuath e bevel

gear 22;6ut ipnLpe3R QRPRHNGLHIG il 2l YL & S4A0LEa PSS! rope can

18 instead be removed or replaced within the mechanism
19 during any part of the operation. This is particularly
20 useful with heavy and oversized pieces of equipment.
21 The slotg can be filled by removable segments which are
22 replaced after the load-bearing rope has been located
23 within the mechanism. This has the advantage of
24 allowing more traditional slip rings and the segment
25 could be located easily within a tapered notch. Single
26 gear driving would then be possible, but it is also
27 equally possible to drive a slotted mechanism by two or
28 more gears as shown in the drawings and described
29 below. The embodiment shown and described is not

) 30 affected by the notches, and these allow the load-

3 31 bearing rope to be removed or placed within the

32 mechanism as required without removal of the notch



23 drivehead 360 to drive each of the arns in opposite 24 directions. The
same or a different bevel drivehead 25 can be used for each. Bevel

dri vehead 360 engages 26 bevell ed edges on the arns 350 and drives themin
27 opposite directions sinultaneously. By a single force 28 gyesdxed from a
notor (not shown), the arnms can thus be 29 driven in opposite
contra-rotating directions around 30 the central axis of t - ring
rope 1 asW|Q00{586531 payed out. 32 3 July12003 WO 00l 56654t¥%’f]"8&%/0188%

PCT/ GB00100978 1 The druns are hung on a frane 320 whi ch hol ds bearings 2
and sliplringdidd imgeHeARant deeTdetiRan 218 oM i terifodi nent shown
in Fig. 18 is_drLi thro | the ar at us
could 6 él SO ge \réie'\tl\%gflief :Egm%.%?%éeTSEH%ogﬁlgﬁg%\é’gﬁtqggfaﬁt%g!rtr%% k%o F9r um and
whi ch cogl d i noger Wdith eModisents @rdveudbed elfe ofotdie WasaMy Yy and be
rotated using belts, gears, 9 chains or simlar nmechanisns. The bevel gear
10 arr andenenPaskedn the Brgvigoureeln t Aot tiehemhashment sstshawnenain to .

contra-rqtate e _ar u ppLi hg s|eeve and
t her ef or bevgﬁagggr %%%%M%%c%ggguﬁgogﬁ%%ﬁee grola\iﬁ’%a}ﬁferb%ndent |y
using twg 15 geper abe aret ¥lottlddl? Fig 19 shows a further cable winding . .
devi ce which has a 18 trough 5t rather than a drum5 for storing the
service 79 cable 2. This ~.s very useful for very thick or heavy 20 cabl es
not suitable 5..dhge.21,trqu IS pr.ovided with
spool i ngggear Elg%e?‘%g%%gr?ﬁggftaoz%”#%eévleg gﬁdlgén%og%ncs)ctnraH yrp?t(rjlactcﬁ’r%%r ate

t ensi oni g 23ndevheds sleelveas 51 ) i eaingi aahaanglax Miangdf 19U o4 t hough
whi ch the cabl e can run and which retard _the 25 cabl e thereby tensioning it

slight!$0 A fdEBhOMLERFYF EAF S a1 RFAUHER Y 0 TSV isdeHfotdRr ider vi ce cabl e
to be 27 ,wap t A (oI ! i i at of
the fi rgL'E.L cabpggc%%gg%qﬁlgezt(r)&%waP$ﬂ?fQEe§h%§€g§r\%\ﬁ] ingagpg\?/e?c%§1Mi ch 31

di spensé&2 wi t hhtrbagheddref orotsihi pLF i imse The BRixgaldl BZraleviree drsusldt abl e

for CabESS thﬁgugkl%égégﬁgéyy%egeparates the lower surface of the

14 flange 151f from a main support plate 175 through which
15 it passes via a central aperture 175a, also notched.

16 The main support plate 175 also has two side apertures
17 175b and c¢ through which the drive shafts of wmotors 176
18 and 177 pass.

18

20 A main support bearing 179 surrounds the outer surface
21 of the sleeve 151 above the flange 151f.

22

23 Motor 176 drives winding gear 180 which is used to

24 drive the winding of the rope around the central load-
25 bearing rope 35. Winding gear 180 is a circular gear
26 driving two further gears 181, 182 in the same

27 direction. Gear train 180, 181, 182 drives a spur gear
28 185 also having a notch 15 coinciding with the notch 1%
29 in the sleeve 151, and keyed to the sleeve 151 by means
30 of a keyway 185k. Rotation of gear train 180, 181, 182
31 therefore drives spur gear 185 and (by virtue of the ,

32 keyway) sleeve 151. Since the gears 181 and 182 are



3 July 2003 WD 00l 56654 PCTI GB00100978 22 1 tw st every turn or a

pretwi sting of the cable before 2 it is run onto the drum The turns per
netres of the 3 cable paid out will be dependant on the dianeter of the 4
cable on the cable winch. 5 6 In the Fig 20 device the signaliposer service
cable can 7 be wound froma power supply or other service Lon (not
shown) vWV® ®¥&6634al gui de sheaves onto a 91first drum 5s ofﬁgﬁa?P&@PQﬁeter:

The smal | dianmeter 10 drum 5s can be | ocated on an upper part of the w nch
11 dr um hhi chSBaReg; Rét the the MRE BYLBINBE ok heoaseamblly dneile s3piY onary

with an armr Vi 3 I r it. T urpose of the
smal | di gmet eggglfu%g%4g?1§]%€%%vh\ﬁ#md§gg ﬁ%ge%@rﬂec&n ptQ)Sf]e in drumas the
15 hoi st3r opet paushwssE dhaleyhe esilé&ir8g1BD) € sEWRS edfenl 6 £ s i@t pover
cable drumthan were originally put 17 onto the hoist rope as it was paid
out.. 18419Th&5cabl ediacent pnsl s paArdgsarsr &lthd 8ai rhead@®dNn nch drum

51 by a rotatjng,arm. ot at | in.a2ldirecti which .unwi nds the cabl e2
fron1theédrunV%%}2§$h§ir %ﬂ??é%éﬁ%%@é E%Fagéggﬂhapﬁgw Jigpsmit

directi 023t opyived €8 the cAldere.19hefarm@Recanmbe ta®lerd FayAdout at a
preset tension and hoistif the tension is25less than that preset

t ensi on. 262' 7hatchelfi §oo0ahsyitde IPRrsePi @BcaBRe 3B ithecormms 28t o t he
service épome signal etc)and wound first onto29the snmall drum 5s. An
aperture’in thé small drumwall 30allows the cable 2 to pass into the axial
bore of $he31ldrum5 where it runs parallel tothe rope 1 to the32| evel of
the main I ower drum51. It passes, through the 3 July 2003 WO 00/ 56654
PCT/ GBOB? 00978 43um 380 isF GariRd CHr anfSRPaKE 8afo 1He afasthed g whi ch
2 it is,unwou b | i h o] i 9a.] uch the
samne maln%er aggﬁagogggng%ggcdr?g:el?%})‘?%\;%oggFy%ﬁ%g%ceatﬁrgg%cea% ée}’ltna%op ied to
the drun25 5 ®ft hhe Aréwe Hrasin as8@ p a8d| d1RRnkiynghe mdther cald e 6 duri ng

use. 7 8 Further signal cables can be applied to the rope using 9 the

Fi g. 20 Hovi ce¥*1YeF1 T PHAGHRE} Qﬁ&ghﬁn%ﬁ@sl?ﬁeaEQ &hﬁﬂQEQFﬁﬁieﬂW%ﬁmeq to
12 rotajg arogpdrhBe1bape K Hg CRpé Ot 8hereByl Wi neMhgl 3 hordA0n &l axi s
in order that the rope can be spooled 14 off in a simlar manner to other
enbodi nkhts. tBeldrrmgloPl sxiakty aavauadf thehépadnbsgimime daperiTiag he 17
service,gable,2 & r t I js 18 itself rotated
about t%é hoi § ?%pég§£?gcbc %ggéﬂggéﬁgﬁgﬁi gFgﬁggk% nd unwrap. The service
cable dtem 3 may 20 be constituted by a drum 12 renovably nounted on a hub

21 nmotor_11 which is carried on {he end an arm 18 22 rotatably nounted
on a fix®d frHReS502387d PN %é'é’?Bcﬁgﬁﬁr O’i‘of‘:@?néiréﬁ“fnll%o Ha %"h‘f%e 18h

connectigg itplomdtokhe 77 afrAdyianend Bydivaukire imPolHe tdiNled he arm
25 18 about the hinge 1.8h relative to the frane 20 from 26 the | ower

posi ti oA%showRelAWF gMptay the’ hyhed driveshaft 177d passing through

21 the aperture C in the main support plate 175. A sgpacer

22 178 spaces a gear 200 driven by shaft 177d from the

23 lower surface of the main support plate 175. Gear 200

24 is part of a drive train 200, 201, 202 similar to the

25 drive train 180, 181, 182 as previously described.

26 Drive train 200, 201, 202 drives the rotation of a

27 notched spur gear 205 having a slot 15 and located

28 around the sleeve 151 on a bearing 203. The spur gear

29 205 is able to rotate relative to the sleeve 151, and
) 30 is driven around the sleeve by the operation of the

31 drive train 200, 201, 202. The drive train 200, 201,

32 202 meshes with an upper row of teeth 206 on the gear

~ v~ ——rw ST wTY wn = s




27 position, so as to nove the cable drum 3 out of the way 28 of |arge

| oads being |ifted by the hoist rope 1. 29 30 Further service cable druns
could be added to be 31 rotated by the notor 10. 32 3 July 2003 WO

001 56654 PCTI GB00100978 24 1 Fig. 22 shows a further enbodgng bogdmlar to
the Fig.2 2 enbodinent in which the service cable drum 3 |s rotg@g&

mount ed owd ¢vesebdwer part of the frame 20,4 with the rope 0 hr ough
an axial aperture in 5 the cable drum 3 and driven in rotatlon by a notor

6. 6 The &arm oR0She ﬁ‘Wﬁt IQ'@@IT r2é2r59 gl 9msarmiegea ohowad ao® BPdradl ic ram
9r connecti ng rs._an

o ite s _of the hinge 9h, The ram
can be ac ivat%&eF aﬁﬁb 6€§Fiﬁgr5%?? of fﬂtagFﬁPQbybmards out
10 of thezway \%Eelr%'tg.%nogfe(i:‘h% Reiinge ldddied.2dd, 1201 9283 . Shang 3 ¢ Ifher
enbodi ment in ich the service 13 cabie 2 is held on a drum 5a mhl
fixed to &n ar wet4o30 gerats a0 ,r &ldt.e 2bmesheinxa sfashiba smmelhx‘The 15
drum 5a dges no d to e rqtata nmount ed 16_arm,30 so that it
rotates on itst %‘\%ﬁ &g’tedl 53’% alq(grtilgf SYlFﬁaF%Pot ates
about t hegaxi smtﬂe&h%e%?ehdrzw °F aMk GHU @%élhez@@bl eTHéa éQQOthQ igear 32,
to 19 the rope 1. 1 The drum 5a may have a tapered surface an Is 22

provi des anothépcaSpchnoE ﬁmawanﬁhﬂﬁUNcomnBQMbdlh@ranndghtcang&ed may be
made mﬁth n the chﬁ % 25 in entlon i 2@03 25 1 CLAIMS 2 3 1.
Apparatus for HS8TPR*h &él ﬁ&@&lﬁ)(f(ﬁ%nﬁQ%ﬁrﬁfa. 1 638- BESFPHG RS
(1,19,35)9 a n‘asfa@a»sseaoftaruwum apgier?eﬁﬂﬁcf@é&/eééé@n&h@hﬁgﬁezﬁk 19, 35),

a first cable holder 6 (3,12,15,16 2) for holding a first servi'ce cabl e

10 which through a pulley ‘wheéel drives the rotation of the
11 drum 190 around its own axis by a belt, chain or

12 similar such means. This allows the motor to hoist in
13 or lower the power or signal cable on the drum. The

14 gear box 215 is mounted on the drum support arm 191,

15 which is held in place by a notched securing nut 220.
16

17 The locating C nut 220 secures the winch support arm,
18 the double row toothed gear 205 the single row toothed
19 gear and two shims, which all slide up onto the lower
20 half of the central rotating notched cylinder 17.

21

22 More than one drum can be provided on the embodiment

23 described, and where two drums are provided, they can
24 be rotated in opposite directions.

25

26 The central rotating notched cylinder is held in

27 position by the thrust bearing and the main support

28 bearing within which it can rotate freely.

29 i
30 The main support plate is attached to the ship or other

31 structure and provides the support for the motors and -



7 (2,17) with a length of the first service cable (2,17) 8 extending
therefrom a second cable holder 9 (3,12,15, 16, 31,32) for holding a second
service cable 10 (2,17) with a length of the second service cable (2,17) 11
extending therefrom and a wapping device for rotating 123sa§do¢pngths of

service cable around the rope (1,19,3S) 13 as the rope (1, I ayed
out to WePtKeddservice 14 cables (2,17)3around the rope (E}&ff ?é(géo,%go

characterised 15 in that one of the first and second service cables 16
(2,17) iIs w dppedsaring Howlhegs f9riBhe mppar supP etk drervgngoastai m 1,
wherein_each 19 service cable holder (3,12, 15,16, 31, 32) conprises a 20
drum 2F 22 §%ﬁﬂé§ %&Fﬂg%brding to claiml or claim2, wherein 23 the

wr appi ng devi ce can recover the service cables 24 (2,17) to their
respective cable holders 25 (3, 12,15, 16, 31, 32) during recovery of the rope
26 (1, 29, 3RAllambmpdnessg Rrafgrably hRava Appatattuscwecbrdbhgmt boany
precedi ng cl ai 29 wherein the mechani smfor paying out_and recovering the
30 rope%(1,1§ w(ﬁﬂﬁﬁi%ﬁé}gf?¥i@9sﬁ%%9g£?4 eaé?%ﬁ%xﬁﬁF%ltﬂfnch (13), and
wher ei ngt he rEReAishP. 3By Rassest f R Ratbhe cbopdMtiche ¥4 3)iA%gr the rope
sheave (4) and 3 July 2003 26 1 thereafter extends to the load along a
subst anffi al | dramstarouid the sloal4bsanppar zope &deorainkrab mayapingedi ng
claim wher ei n .t he whappi.n evice. co ises.the .or .each 6_service cable
hol der E3, 12 PRSCHs 3R pjb‘e‘?%‘g W hERGEher BPEERY At GrHALBTRE RIS s whi oh
coi nci des Wi thd heheB wdrs Afpddier repscél, 18s3h) thel d:APpebatysagecor di ng
to any preceding claim 11 wherein the or each service cable holder 12
(3,12, 19, 16, ¥heageamsite qwiichl caperl gpebehpddgmeashiand 1Bhe hbotdad- beari ng

rope (1,19, 39). RASRPS o duih Te £PREL A USL246RE0IT 1.0 & AL8ngh &Ry claim

12 or removed from it.

13

14 The teeth on the gears 180; 181; 182 etc can be

15 replaced by a pulley system such as that shown in Fig.
16 l4c which uses a notched belt 185b running ‘on gears

17 180'; 181'; 182' driving gear 185'.

18

19 The motors used for driving any of the presently

20 described embodiments can be of any suitable type.

21 Conventional motors available for many years are

22 eminently suitable, and any standard electric or

23 hydraulic motors available for over 15 years by any of
24 the manufacturers Charlin, Eaton, White, Mannesmann

25 Rexroth, Hawker Sidley and many others are suitable.
26 Various different kinds of motors available for the

27 winch and frame driving motors et¢ will be well known
28 to one of moderate skill in the art.

29

30 Fig. 18 shows a further device having a first drum 350u
31 arranged above a second lower drum 3501, both of which

32 are arranged around a load-bearing rope 1 which passes



16 dependent thereon, conprising a service cable sheave 17 (5,14) rotatably
nount ed on the apparatus and capable 18 of novenent in a circular path
around the substantially 19 straight axis, and wherein the |ength of
service cable 20 (2,17) passes over the service cable sheaygyyfboob4). 21 22
8 Apparatus according to claim4 or any claim23 dependent thereon, having

a structural nenber (18) u~.~n 24 which the or each servic der 25
(3,12, 1SWIBI05$6542) | s rotatable, the or each structural 25@%@@:&00?%3)

bei ng arranged for novenent in a circul ar 27dfath about said substantially
strai ghtl axi sthu@uen DhebhapEeds addsr GEE & 29 aBAFE BAVEN® cl ai m 30

cable drtm (3P el AP, JoohIBReY B RhRoLHEg Ghai 28R a R en  ce
each have a raspeetspeolsi ¥EfAgthet @abd &b,i7, 102, uppéy and dok@rAppar at us

according to claim4 or any claimb5 dependent thereon, wherein the rope
winch (18), tdreung B Gihfespifceiggeitdansumnd, aan1ving difseyeand the 7

i ng. devi ' ingl. . 7.62.177) th h
By opr it o riAn ooy T Reatele 8 B A carded i thmb Ry
precedi ng cl aiintHd whssei areachsoer vnee cahigh (Yolfhghaporetesppeki ve -

7 on the lower drum 3501) in opposite directions around
8 the central load-bearing rope 1 in the same manner as
9 the embodiment described with regard to Fig. 8 and 9.
10
11 In the Fig. 18 apparatus, two different cables wound
12 onto respective drums 350u and 3501 are paid out while
13 the arms 359u/3591 rotate around the load-bearing rope
14 1.
15
16 Drums 350u have a top hat structure with a pair of
17 annular flanges provided at the lower end of side
18 walls. The cable is stored between the annular
19 flanges, and the side walls define a cylinder through
20 which the hoist rope 1 can pass axially. The arms 359
21 are each mounted on a sleeve with an annular bevel gear
22 cut into an opposing edge to allow a single bevel
23 drivehead 360 to drive each of the arms in opposite
24 directions. The same or a different bevel drivehead
25 can be used for each. Bevel drivehead 360 engages
26 bevelled edges on the arms 350 and drives them in
27 opposite directions simultaneously. By a single force
28 exerted from a motor (not shown), the arms can thus be
29 driven in opposite contra-rotating directions around
30 the central axis of the load-bearing rope 1 as it is

31 payed out.
32



12 service cable sheave (5,14) being capable of rotation 13 in opposite
directions to one another. 14 15 12 Apparatus according to any preceding
claim 16 wherein the service cables (2,17) are overwapped in 17 the sane
direction but at different pitches. 18 19 13 Apparatus accangipgpst o any
preceding claim 20 wherein the w apping device includes at Ieast one 21
annul ar g@yg@eedat having at |east one gap_(15) in the 22 aPETIGBENHRI78
facilitate attachnent of the w apping devifde 23 to the | oad- beari ng rope
(1,19,35). 247122 WiAmpadsd %uﬁ?c@ﬁdan@rbﬂwé'ﬁdnv}&cml%@ By fhgdb

| east one gap (15) extends axially on one or nore 27 conponents of %
appar at ug. 28a2é EEbﬂnnﬂmgwsaacpbﬁﬁlﬁgsﬁwwﬂeﬁqﬁﬂbﬁdmhere|n t he at 30

| east ong conponent is driven in rotation by a drive 31 train

(180, 1817182, 200, 201, 202) having nore than one 32 point of contact with :
said at heast \QR@ APVt embodinthy 200328 & 16 £9bag ddupyagoording (o
elaim15, wherein the drive 3 train (180,181, 182, 200, 201, 202) conpri ses at

| east twh 4 tthmmgshsmnncgmsamﬂlbhvedng&ﬂr s'tﬁQj, aihet eggiamEud coupdnent

at spaced- apar at i rat us accordin aim15 or 16,
mhergln ?hep8a FFV% %V?HS ﬁﬁlgpggefa@ é%ﬁﬁw? I L BB PT9

driven by a dgi a%r@%&%f@ﬁlaauﬁal gnabéxe;aasltn U I BT NERS £ +g At
| east two spaced-apart l|ocations. 11 12 18 Apparatus according to any

precedi n§ cl abmt of the assembly and be rotated using belts, gears,

9 chains or similar mechanisms. The bevel gear

10 arrangement shown in Fig 18 could in that embodiment

11 still remain to contra-rotate the arms under the power
12 applied to the sleeve and therefore bevel gear 360.
13

14 The arms could also be driven independently using two
15 separate motors.
16
17 Fig 19 shows a further cable winding device which has a
18 trough 5t rather than a drum 5 for storing the service
19 cable 2. This is very useful for very thick or heavy
20 cables not suitable for storage on a drum 5. The
21 trough 5t is provided with spooling gear in the form of
22 sheaves and can optionally incorporate tensioning
23 devices such as a linear winch e.g. a pair of tyres
24 though which the cable can run and which retard the

25 cable thereby tensioning it slightly. A further trough
26 can be added to provide another service cable to be

27 wrapped around the rope in the opposite direction to

28 that of the first cable.

29

30 Fig 20 shows a further cable winding device which

31 dispenses with the need for slip rings. The Fig 20

32 device 1s suitable for cables which will withstand a



13 wherein the wapping device rotates around the axis of 14 the rope
(1,19,35), but does not rotate about its own 15 axis. 16 17 19 Apparatus
according to any preceding claim 18 wherein at |east part of the wapping
device is 19 noveable relative to the axis of the apparatusJygpdodat 20 part
of the w apping device can be noved out of the 21 path of jeeCt

hoi st ed b?PCf?PéS%P%pe (1,19,35). 22 23 20 A2zethod for use i?ﬁﬁgﬁ”ﬁg’%

| oad, the nethod, 24 conprising payin% out .a Load-q?aring roge %1 19, 35) and
25 wrappihg fir€tSanBVEE¥oRHTBePYi Ge PERHESHIRA AT dltinge 262t RetPage
(1,19,35),as if.is.p d , d eq I v/ | t Vi ce
cabl es (22, 17) #%o%stﬁgﬁrggggjzgﬁ?lfi%?g& btzls%t t%(ﬁsobgé@’% ??%?%g)glfsﬁﬁé
recoveredi 29 ciilsracpeaidsedti wiflhabeoepehdan: ser wvloe dhdheset20£7Eh30 is
wr apped over the other. 31  3_July 2003 29 1 21 A nethod according to

cl ai m 20,4 wher@dpl e henotBer gpbdecHBPES -(2, 17) are wrapped around the | oad3
beari ng rope (1,19,35) in opposite directions. 4 5 22 A nethod according to
claim?20or claim2l, 6 including the steps of attaching the |oad-bearing
rope 7 (1 19, 3ty tkearngchandsmiter thayisignalt/ power esonel ¢@gc8blBecan

| oad- bearing rope, attaching the | oad-bearing rope 9 (1,19,35) to the |oad,
and subsefuentP§ WPVREhEREM B E@WFHespﬁﬁﬁbb NG GopEYMLIg®, 35) appar at us

for wrapgy ng 11,4 NE-SEEY FRoFaBhEwRANOWAG HatdRAd-NERId NOhE2PEs onto a

) first drum 5s of small diameter. The small diameter
10 drum 58 can be located on an upper part of the winch
11 drum which can either be turned by a motor, or can
12 remain stationary with an arm revolving to unwrap the
13 cable from it. The purpose of the small diameter drum
14 is to allow limited movement on the main drum as the
15 hoist rope may twist thereby requiring more turns of
16 the signal/power cable drum than were originally put
17 onto the hoist rope as it was paid out.

18

19 The cable 2 is typically paid out from the main cable

20 winch drum 51 by a rotating arm 9a rotating in a

21 direction which unwinds the cable 2 from the drum 51.

22 The rotating arm 9a rotates in the opposite direction

23 to wind on the cable 2. The arm 9a can be set to pay

24 out at a preset tension and hoist if the tension is

25 less than that preset tension.

26

27 In the Fig 20 device, the service cable 2 is connected
28 to the service (power signal etc) and wound first onto
29 the small drum 5s. An aperture in the small drum wall
30 allows the cable 2 to pass into the axial bore of the

31 drum 5 where it runs parallel to the rope 1 to the

32 level of the main lower drum 51. It passes through the



12 (1,19,35), wherein the wapping device includes at 13 | east one
conponent having at |east one gap (15) in the 14 annul us through which the
| oad- bearing rope (1,19, 35) 15 passes as the wapping device is being
attached to the 16 | oad-bearing rope (1,19,35). 17 18 19 . Ajuly 2003
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12 rotate around the rope and/or can rotate on its own

13 horizontal axis in order that the rope can be spooled
14 off in a similar manner to other embodiments.

15

16 Fig. 21 illustrates a further embodiment in which the
17 service cable 2 is reeled on a drum 3 and the drum 3 isg
18 itself rotated about the hoist rope 1 to achieve a

19 helical wrap and unwrap. The service cable drum 3 may
20 be constituted by a drum 12 removably mounted on a hub
21 motor 11 which is carried on the end of an arm 18

22 rotatably mounted on a fixed frame 20 and driven by a
23 motor 10. The arm 18 has a hinge 18h connecting it to
24 the frame 20 and a hydraulic ram 18r to pivot the arm
25 18 about the hinge 18h relative to the frame 20 from

26 the lower position shown in Fig 2 to the higher

27 position, so as to move the cable drum 3 out of the way
28 of large loads being lifted by the hoist rope 1.

29

30 Further service cable drums could be added to be

31 rotated by the motor 10.

32
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the cable rum 3 and drlven in rotation by a motor 6.

The arm of the mounting frame 9 has a hinge 9h and a
hydraulic ram 9r connecting two shoulders on opposite
sides of the hinge 9h. The ram can be activated to

draw the sheave-bearing part of the arm 9 upwards out

of the way of large objects being lifted.

Fig 23 shows a further embodiment in which the service
cable 2 is held on a drum 5a which is fixed to an arm
30 that can rotate about the axis of the rope 1. The
drum 5a does not need to be rotatably mounted on the
arm 30 so that it rotates on its own axis but instead
has a further arm 31 that rotates about the axis of the
drum 5a and carries the cable via spooling gear 32 to

the rope 1.

The drum 5a may have a tapered surface and this

provides another aspect of the invention.

Other modifications may be made within the scope of the

invention.

"
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gervice cable holder (3,12,15,16,31,32) comprises a

20 drum.

21

22 3 Apparatus according to claim 1 or claim 2, wherein
23 the wrapping device can recover the service cables

24 (2,17) to their respective cable holders

25 (3,12,15,16,31,32) during recovery of the rope

26 (1,19,35) and cables (2,17).

27

28 4 Apparatus according to any preceding claim,

29 wherein the mechanism for paying out and recovering the
30 rope (1,19,35) comprises a rope sheave (4) and a rope
31 winch (13), and wherein the rope (1,19,35) passes from

32 the rope winch (13) over the rope sheave (4) and
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dependent thereon, comprising a service cable sheave

17 (5,14) rotatably mounted on the apparatus and capable
18 of movement in a circular path around the substantially
19 gtraight axis, and wherein the length of service cable
20 (2,17) passes over the service cable sheave (5,14).

21

22 8 Apparatus according to claim 4 or any claim

23 dependent thereon, having a structural member (18) ur on
24 which the or each service cable holder

25 (3,12,15,16,31,32) is rotatable, the or each structural
26 member (18) being arranged for movement in a circular
27 path about said substantially straight axis.

28

29 9 Apparatus according to claim 4 or any claim

30 dependent thereon, wherein the rope winch (13), the or

31 each service cable drum (3,12,15,16,31,32) and the
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| @10% f & () - fep@HdetE#tRefpo, wherein the rope winch (13), the or
6 each service cable drum (3,12,15,16,31,32) and the

7 wrapping device are driven by a single source
8 (6,7,62,177) through appropriate mechanical linkages.
]
10 11 Apparatus according to any preceding claim,
11 wherein each service cable (2,17) has a respective
12 gservice cable sheave (5,14) being capable of rotation
13 in opposite directions to one another.
14
15 12 Apparatus according to any preceding claim,
16 wherein the service cables (2,17) are overwrapped in
17 the same direction but at different pitches.
18
19 13 Apparatus according to any preceding claim,
20 wherein the wrapping device includes at least one
21 annular component having at least one gap (15) in the
22 annulus to facilitate attachment of the wrapping device
23 to the load-bearing rope (1,19,35).
24
25 14 Apparatus according to claim 13, wherein the at
26 least one gap (15) extends axially on one or more
27 components of the apparatus.
28
29 15 Apparatus according to claim 13, wherein the at
30 least one component is driven in rotation by a drive
31 train (180,181,182,200,201,202) having more than one

32 point of contact with said at least one component.
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5 22 A method according to claim 20 or claim 21,

6 including the steps of attaching the load-bearing rope
7 (1,19,35) to a mechanism for paying out and recovering
8 the load-bearing rope, attaching the load-bearing rope
9 (1,19,35) to the load, and subsequently attaching to
10 the load-bearing rope (1,19,35) apparatus for wrapping
11 the service cable around the load-bearing rope

12 (1,19,35), wherein the wrapping device includes at

13 least one component having at least one gap (15) in the
14 annulus through which the load-bearing rope (1,19,35)
15 passes as the wrapping device is being attached to the
16 load-bearing rope (1,19,35).

17

18

19



