WO 01/ 25130 PCT/ GB00/ 03169 1 1 "Apparatus and Method for Use in Handling a
Load" 2 3 This‘invention relates to apparatus for use in_ 4 haq ling a

| oad whi chWQ0128338b| e of raising and 5 |owering, or of HHFMWY¥ | oad and
al so handling 6 service cables and/or hoses connected to the load. 7 The
invention is particularly, but not exclusjvely, 8 applicable to the
handl i ng of subsea equi pnent such 9 as grabs. 10 11 Hitherto, providing
services to underwater equi pment 12 has required the provision of a
specific bundle of 13 cable(s) and/or hose(s) dedicated to each 14
application. For sone applications, it is known to 15 incorporate the
service bundle within an arnmoured 16 hoist rope. This approach has a
nunber of 17 deficiencies. The resulting rope is costly, gives 18 inferior
hoi sting properties, and by virtue of 19 limtations on the dianeter of
rope which can be 20 handled the services that can be incorporated are 21
limted. Further, in practice it is inpossible with WD 01/25130

PCT/ GBOO' 03769 2 1 this arrangenent to add to the length of the rope or 2
to join different types of materials, for exanple 3 wire ropes with fibre
ropes. 4 5 In accordance with an aspect of the present 6 invention,
apparatus for use in handling a load 7 conprises a | oad-bearing rope, a
mechani sm f or payi ng

1 "Apparatus and Method for Use in Handling a Load"
2
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,
B applicable to the handling of subsea equipment such
9 as grabs.
10
11 Hitherto, providing services to underwater equipment
12 has required 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
15 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



8 out and recovering the rope, a nmechanismfor holding 9 a and paying out _
a service and a wappi ng 10 device for rotating o I around the
service Y@ﬂﬁéﬁp% as the cable is payed out to wap theﬁ$%§@&@§%§round t he
service cable, and to unwap one fromthe 13 other as either of themis
recovered 14 15 In accordance with anotther aspect of the present 16

I nvention, a nethod of handling a | oad conprises 17 paying out a service
cabl e and, w appijBga2rhegéndd: RRARIIAY tb0PRe Al Enttth td¥e QM ¥bpe Gable as it is

payed 19 out, and,subseguently unwr appi ng one fromthe other 20 as either
of themi% red@véprin. drfiferentytygesqof yBatesth barfarg e*xapelar ound t he cabl e

as it 23is pard ebpelrwitm SiAld ¢opable winch allows use of 24 large

di anet er cabl es. When the wound cabl e and rope 25 |eave the device, the

hi gher téhsion on the rope 26 pulls that into an axial configuration with -
the 27 segvi cqnCcablerighi£ativh G Iagge@{:ogfld%}}é P Ling 28 that the |oad
I's then borne by the rope and not the 29 cable.” 3 01/ 25130

PCT/ GBOO/®3769nventighe 2rpanatdws feseusabir "handljsed ahdredn to denote a 2
fl exible ¢lon 3 e; sk l1G@QN L NGy RV 2" . sMch as an
electricéf ca%%g?rggg?b%e optf%%fl§§b¥§?éb?ha pnéﬁﬁﬁ?ﬁ?ogfﬁﬁyﬁé ulic hose.
5 6 Prefedabl putt hadr ppeoveriiitbed rapei calhgchardiam fiolreho¥diegvi ce cabl e

as it is é)ei ng Qﬁhdpgy.{ng T&?c raog%r%ﬂge cable, and a wrapping
10 device for rotating said rope around the service

11 cable as the cable is payed out to wrap the rope

12 around the service cable, and to unwrap one from the
13 other as either of them is recovered

14

15 In accordance with_another aspect of the present

16 invention, a method of handling a load comprises

17 paying out a service cable and wrapping a load-

18 bearing rope éround the service cable as it is payed
19 out, and subsequently unwrapping one from the other
20 as either of them is recovered.

21

22 Winding the load-bearing rope around the cable as it
23 is paid off from a static cable winch allows use of
24 large diameter cables. When the.wound cable and rope
25 leave the device, the higher tension on the rope

26 pulls that into an axial configuration with the

27 service cable helically coiled around it, ensuring

28 that the load is then borne by the rope and not the
29 cable.
30




8 the service cable are preferably both tensi oned when 9 being paid out,
and the tension-typically applied to 10 the |oad-bearin éﬁﬁ?ﬁd@im§yp'cally
hi gher t harve i %1 tension applied to the service cabl gr th

rope and service cable | eave the apparatus the 14 higher [oad on the rope
wrapped around the service 15 cable straightens the service cable and waps
the 16 serV|ce cable helically around the rope. This allows 17 |arger

di ameter seyvi Cengapbfs ¥ cdseabYet N AnseliBhbypen Ofo |deadteari ng rope
wi t hout rm ifications to 19 the w ndi ng Eparatus used for winding the

rope 20 ardund thexiiklelelandatecmempe UsKte fOLoFRRVEREID POYUEL PEe cabl e can
be paid outs {1 ogRa) apge, dig!Br0B1Bct 2Pedt At embNEWAE bt ot e devi ce

rat her than neeghe éFh() be nounted on a drum of flxedygize which is 24
arranged totrot &ablar oemck amegpiasict oerhysdravdddgehage- 25 the limtations on
t he di amet and length of the 26 service cable to be paid out. Al so, the
service 27 Table on the main w nch can be connected to the 28 services as
it is beingspai drefierablier dihe abpgmﬁﬁwrm@em%éél%b grouwsdokhged as the

|l oad is | owered o XS g Y oGl b i gdgt 0 an ROV
31 mnthoutmglscgﬁngéggd%ﬁg %ﬁpgtyifﬁ$§$& ﬁg 8 ange WO O F25130

PCT/ GBOO/ 03969 thelsereise afabder areeprafdrabliyn botht tezsqxqrml wbga can be 2
di spensed fromthe_seryi bI apd_] t lsergt hs of rope
as required; ag Fﬁnﬁﬁ?ﬁﬁﬁt Q% 5|grgg |ﬁ% %%ml% 3?2?%% Jé%VICES to the

|l oad. 5 610he dhemlbad-lpearing copet be txgm;akiytypgbexlghan the

11 tension applied to the service cable.

12

13 As the rope and service cable leave the apparatus the
14 higher load on the rope wrapped around the service

15 cable straightens the service cable and wraps the

i6 service cable helically around the rope. This allows
17 larger diameter service cables to be used with any

18 type of load-bearing rope without modifications to

i9 the winding apparatus used for winding the rope

20 around the axial service cable. Therefore, the

21 service cable can be paid out from a large drum on a
22 static main winch of the device rather than needing
23 to be mounted on a drum of fixed size which is

24 arranged to rotate around an axis, thereby reducing
25 the limitations on the diameter and length of the

26 service cable to be paid out. Also, the service

27 cable on the main winch can be connected to the

28 services as it is being paid out, thereby allowing

29 services to be provided as the load is lowered or

30 raised, e.qg. electric;ty can be supplied to an ROV

31 without disconnection of supply in order to change



7 arranged such that the rope | eaves the drumat or 8 close to the axis of,
the cable so that the rope does 9 not exert sideways force on the cable.
Rol | ers owoo1@s18e her such devi ces can be used to defl ecPCX/BIO®APe 11
nonentarily fromthe axis to allow the rope to be 12 paid out al ong or .
close to the axis. 13 14 Typically, thae | oad-bearing rope will be a hoist
rope 15 used for raising and lowering a load. Alternatively,. 16 the

| oad- bearjng ro may be a tow ng rope used for 7 paying out, tow ng and
recovering a FSggssﬁghsears‘”felgaﬁgFrnefge ae?rtr%.e TéeZ a'fﬁ%e appar at us
may incl e adpbpenséd YErdm adeveeevidd calleamngbinstiendi ng froma
respective drum_, 22 3 The rope_is preferably paid out froma drum
arranged 3 24 PSdFB%%Té;e&?ﬂﬂﬁﬁstﬁg_59$§ 3t qqﬂﬁ/ Pvié@aéabVéFh?%t 26
Preferably, thespepband IR ProRayisg ebtsaidicdé LRCRUEr i8gat he service

cabl e conprises a cable winch, 28 fromwhich the cable passes over a cable
sheave a 29 thereafter may extend to the load along a 30 substantially
Strai ght @i s rhe3dr A4 FALIAPETEGBRO/ 43695 2ybiTheiyr appi ng devi ce nay
conprise the rope drum bei r{%@ arranged. for rotation about a drum axis

whi ch 3 cbi ncPd&anged Syl thetsthe roaee sk9aiesk thepP&wm Ak °8 drum typical ly

havi ng afscenL le%sép@astw@ dlis08ghthe WBAKTE tNE t3RVIERE £8PLEapasses, the
rope prefera
pe P 9 n%t exert sideways force on the cable. Rollers or

10 other such devices can be used to deflect the cable
11 momentarily from the axis to allow the rope to be

12 paid out along or close to the axis.

13

14 Typically, the load-bearing rope will be a hoist rope
15 used for raising and loweriﬁg a load. Alternatively,.
.16 the load-bearing rope may be a towing rope used for
17 paying out, towing and recovering a load such as a

18 marine sensor array.

19

20 The apparatus may include a plurality of service

21 cables each extending from a respective drum.

22 '

23 The rope is preferably paid out from a drum arranged
24 to rotate around the axis of the service cable.

25

26 Preferably, the mechanism for paying out and

21 recovering the service cable comprises a cable winch,
28 from which the cable passes over a cable sheave and
29 thereafter may extend to the load along a

30 substantially straight axis.
31




6 passing over a rope sheave which is nmounted for 7 novenent in a circular
path around said axis. 8 9 Alternatively, the rope dru tat abl e
on a 10 stWOMM penmber that is arranged for nnvenen?}¢§%ga%{%gcircular
path about said axis. 12 13 AIternativeI%/ the rope drum nay be static and
a 14 winding device can rotate around it o pay out the 15 rope. 16 17
The service cable winch, the rope drum and the 18 w apping device may
conveni ent iy eage rbfi’fpﬁnjggd%%?g@@%éy’ecdidb'r\ib_@gtﬂ@tﬁfe drew Bevhg however be
20 driven by a single source through appropriate 21 nechanical |inkages.
22 23 Cert?ai n anbarferbrfioy aptatiqe|apqid BedyyBf FiSEHCR 24 | arge

di amet er or, heayy, sj / EpbS }FL:?& el beréPcd ScdFilS gRBVENi ent to
store the é%blegéﬁég ar5§2¥§ &%n% cg% eﬂgin?rorcflakeg out in | engths and
27 subsequent | ydironneybicaidlyl bavinaice meatirad pppetursarthrpggbe stored on the

mechani sm and can _al %:% )s@ es d Legtions

cabl es. 30 % Ofﬁg%€3§9$%%rggg/ %%51]6% %§Thgﬁﬁofé§é operfg\?mgiﬁ% is rotated
around t he eent pabsify sivprala/ poper shedites wihi cbr dermeunted fort he cable and 3
the rope taqgether_as they are.pai nd._r ted: i 4 the opposite

di rection ?78 unm”%’f‘ert’%e% g‘s%tlgghg%%ggaltgl q§oﬁé?§%h¢ naé‘é%éuse the weight is
on the hois#w rope the

g Alternatively, the rope drum may be rotatable on a
10 structural member that is arranged for movement in a
11 circular path about said axis.

12

13 Alternatively the rope drum may be static and a

14 winding device can rotate around it to pay out the
15 rope.

16

17 The service cable winch, the rope drum, and the

18 wrapping device may conveniently each have a

19 respective driving motor; they could however be

20 driven by a single source through appropriate

21 mechanical linkages.

22

23 Certain embodiments are likely to be useful when a
24 large diameter or heavy signal/power is used and it
25 is more convenient to store the cable on a large

26 winch cable bin, or flaked out in lengths and

27 subsequently joined. Smaller load bearing ropes can
28 be stored on the mechanism, and can also be used for
29 hoses and telecommunications cables.

30



6 result will have the appearance of the signal/power 7.cable being wound
around the hoist rope. 8 9 The hoist rope w nch drum e placed near
the 10 cHRMESB% order that the rope is paid out cl os?%yp"’@’?‘ﬁe centre
line and double tapered rollers may be 12 used to deflect the signal/power .
cable to one side in 13 order to assist®in maintaining the hoist rope near
14 the centre. 15 16 In other enbodinents the hoist rope winch is turned
17 in conpi nati@Nhyhi kR Aopdtilndid 1%r Forhted QP&%:?&'W tcent3a3pool i ng gear.
This armrotates around the central 19 signal/power cable in order to

twi st the2two sigprd£Pover teafkendn £Fdereloateipfhittherabdedandt ated in the
21 opposiie didiRClogl tOgdtHd Us ey abkesafd SN ForalefOhgled. 23 24
The rotating arm nay have gui de sheaves to position t he hoi st rope near
the centré& andhet Pﬁ?héelt@ xnﬁ@;eonzaomytwesdoﬂmr@ asapfdveedond| Lers to
deflect the 2% Si |/ pg L Ri%HE En i haar, S
mai nt ai m%g t%’é) ﬁglggt ro%%‘?%ﬁ% cer]f?re. %9 3‘8‘%1%%5} Lo % ltgél ti onal
ropes canébe presvldewilbardve @map@earnespecfimers;madr/pwand sheave
arranged 4o L2 P 6 7 t arourit the axis of the
servi 64 c?atbl V\Qa?’]l gé'%}q?e@%%o%g\él 38 hdy ﬁ%peerw ce cables can be 3
wound aro8ind the main service cable in a S|n1Iar 4 manner to the hoist rope
sheave.

9 The hoist rope winch drum may be placed near the
10 centre in order that the rope is paid out close to
11 the centre line and double tapered rollers may be

12 used to deflect the signal/power cable to one side in
13 order to assist in maintaining the hoist rope near

14 the centre.
15 .
16 In other embodiments the hoist rope winch is turned
17 in combination with a rotating arm which may support
18 spooling gear. This arm rotates around the central
19 signal/power cable in order to twist the two cables

20 together as they are paid out and rotated in the

21 opposite direction to untwist the cables as they are
22 hoisted.

23

24 The rotating arm may have guide sheaves to position
25 the hoist rope near the centre and attached to these

26 may be double tapered rollers to deflect the

27 signal/power cable to one side in order to assist in
28 maintaining the hoist rope in the centre.

29

30 One or more additional ropes can be provided, each

31 with a respective rope drum and sheave arranged to




5 6 Exanples of apparatus and a nmethod for use in 7 handling a load in
accordance with‘the invention will 8 now be described yj nce to
the draw nwQ012s13@ which:- 10 11 Fig. 1 is a schematic ﬁ%ﬁ@ﬂ@@@ﬁ e view 12
illustrating the principle of operation of a 13 first exanple of the
Invention; 14 Fig. 2 is a nore detailed Side view, partly in 15 section
of an apparatus used in the exanple of 16 Fig. 1; 17 Fig. 3 is a view 1

simlar to Fig. il | ustrati 18_a i i Nel- B : A rangene

Fig. 1; 19! Fi gXo43F§ ar¥eh |("f‘xggrcs’|£one)tg'%e|I vs(ear\)’:lg\% g%b?"%llejﬂgtrat?ng gtsg]::ond
g\)z(a[rﬁl e ofpt Ihe de]?,‘gie:_gai. ozalté}:’ha"ﬂ'igelﬁ,istlaezsiscbe:vxiicewc@blam egfpdeat us used in
. e exanple o ig. 4, Fig, 6 is_a sc ti, e Lve Vi
i1lustratihg anidgEQ‘é%lz%esi 'lPaPefgl?%a%g%(r)I? lg‘SQFlg%.Rf%%ut n;)g;Nf izgd f or
towing rather thame26tbi £hé niisd7 rbpg. sHeavd ustrates a fourth exanple
simlar to 28 that of Fig. 4 but nodified for towing rather 29 than
lifting; abhd 30 Figs 8 and 9 show further enbodi ments. 31 WD 01/25130

PCT/ GB00108769 g,@mb1B8ef 8# T ipihratusi gndla meriedori aak power or cable 1 2

extends froma. cable wi nch 13 ove
e.g. an ROV et cl’la(rﬁﬁ-tinghémh‘??d An \écrco%dgggtle ewistr}le?:\(x% %nvgn{:fog u,&[:llly power to

8 now be described with reference to the drawings, in

9 which:-

10
11 Fig. 1 is a schematic perspective view

12 illustrating the principle of operation of a

13 first example of the invention;

14 Fig. 2 is a more detailed side view, partly in
15 section, of an apparatus used in the example of
16 Fig. 1;
17 Fig. 3 is a view similar to Fig. 1 illustrating
18 a modification of the arrangement of Fig. 1;

19 Fig. 4 is a schematic perspective view

20 illustrating a second example of the invention;
21 Fig. 5 is a side view of an apparatus used in
22 the example of Fig. 4;

23 Fig. 6 is a schematic perspective view

24 illustrating a third example similar to that of
25 Fig. 1 but modified for towing rather than

26 lifting;
27 Fig. 7 illustrates a fourth example similar to
28 that of Fig. 4 but modified for towing rather
29 than lifting; and

30 Figs 8 and 9 show further embodiments.

31



4 hoist rope 2 is reeled on a rope drum 3 and extends 5 to the | oad via a,
rope she he hoist rope | 6 may be any suitabl e g4 I st rope
such as 3%$P§¥$§Ie steel wire rope or synthetic fibre rope 0Q&nap8 exanpl e
of "Kevlar”". 9 10 The service cable 1 passes through a central aperture
11 of the hoist rope drum3, and the roge sheave 5 is 12 arranged to be
driven circunferentially around the 13 axis of the service cable 1. By

co- or di nat i ngréferr ity reav eIgNt &, 0£nt$rpeaaiﬂo%1w/baczbr18r &dwel g ope drum 3 and

15 the rope sheave 5, the hoi ro can be wapped 16 helically around
the cabl é 1 BXT-%Q%‘? fapm Iaoéfagaﬁnﬁgn?ﬂ? ThasFpadc gg 1enehe3%® 9s raised. In

this wayg3 a 180h9.h§151y QRfvedf taN¥. §esin atbwiepRe(hbeSsEdinPe used in 19
conbination with any required service connectjon. 20 21 Fig. 2 shows the
rope drurth 3 aheldkstRaredspaPeiedon® Tg?P@atdéPmdét apd e"l‘ﬁ"i%n‘tsabl e sheave 4
is.journalledifornegddad ividdal £8P Aedviis.i S THACHEEHL Sogdlyy SUi tabl e 24
supporting structure (not shown). The rope drum3 is 25 rotatably nounted
on the | Gner BaYtbefarhawitapheoforpofMpidt ¥oRei FuFbtasion by a rotor 6.
27 28 The inpegx ith Aftdd1e wiPBCrdpé bk NGOG E! ednte Ade, XHhAPPropriate
service if needed by any convenlen? means 30 (not shown) but” i's otherw se
connecte® to enamRdHcHE "Fevdadm- 3. ' 7' WO 01/25130 PCT/ GSOO/ 03769 9 1 The
rope shegd6 5 is journalled on altlounting frame 9

10 The service cable 1 passes through a central aperture
11 of the hoist rope drum 3, and the rope sheave 5 is
12 arranged to be driven circumferentially around the
13 axis of the service cable 1. By co-ordinating the
14 movements of the cable winch 13, thé rope drum 3 and
15 the rope sheave 5, the hoist rope 2'can be wrapped

le helically around the cable 1 to lower the load, and

17 unwrapped as the load is raised. 1In this way, a

18 hoist rope of any desired propertiesfcan be used in
19 combination with any required service:connection.

20 :

21 Fig. 2 shows the rope drum 3 and associated parts in
22 greater detail. The cable sheave 4 is journalled to
23 a fixed frame 20 that is secured to any suitable

24 supporting structure (not shown). The rope drum 3 is

25 rotatably mounted on the lower part of the frame 20

26 and driven in rotation by a motor 6.

27

28 The inner end of the rope 2 can be connected to any
29 appropriate service if needed by any convenient means
30 (not shown) but is otherwise connected to the winch

31 drum 3.




2 that is rotatable about the fixed franme 20 by neans 3 of a notor 7. 4 5
The notors 6 and'7 are driven at speeds related to 6 the %)&%quﬁzéed of
payout of tWOW2HPL 1. The speed 7 correlation may be fFx&F erabl y,
however, this 8 correlation will be controllable to alter both the 9

| ength of twist (pitch) of the lay of the®rope 2 on 10 the cable 1, and
the tension in each. 11 12 Fig. 3 shows a nodification in which a second
service 13 cabhgel/ohs MaahRed 98 {herddindly Bﬂb&eiﬁéuﬁ’\'b fliabld 914 the

hoi st rope 2. In this nodification,“the service 15 cable 17 i's provided
with a cablZ stthageiziriphatebdadabaet sthelflixedhfname 120 Wiy aleamsy suitably
be carriedzyn a el ﬁgﬁnp@ supporting franme for rotation in unison with 18
t he hoi st rope sﬁeave around the rope drum 15. 19 20 The apparatus nay
be further 4odified by adding 21 further drums and sheaves to handl e nore
services or, 22 [ il 24 Fi Q. il e S nd exanple in
whi ch the rsope ng IZEF(EP%JSSZ & gngﬁe rlglng gﬁdggéég%rﬁsjem e:%ig%lotself 26
rotated abacut tkbesexiakepezidl of lpaypowic bfewheac@Bléel i cathavsppednd unw ap.
As shown in, nore detail.in_ 28 Fig. 5. t I rum 3 may be constituted
by a drum 29 lfofﬁﬁggﬁbr?“ﬁﬁuﬁ?egl%ﬁpzi:H%@f%%?B?y19A%WﬁW§$’ighéﬁ carried on
the end of s(an aksri8litiat aldly hMeusderkrailablie thealteeddtharkRe20 and driven
by a motor d0. Y0 01/ 25430, RET B 03759 nelQay of the rope 2 on

10 the cable 1, and the tension in each.
11
12 Fig. 3 shows a modification in which a second service

13 cable 17 is wrapped on the first cable 1 along with

14 the hoist rope 2. 1In this modification, the serwvice
15 cable 17 is provided with a cable storage drum 16 and
16 a cable sheave 14 which may suitably be carried on a
17 common supporting frame for rotation in unison with
i8 the hoist rope sheave 5 around the rope drum 15,

i9

20 The apparatus may be further modified by adding
21 further drums and sheaves to handle more services or

22 hoist ropes.

23

24 Fig. 4 illustrates a second example in which the rope
25 2 is reeled on a drum 3 and the drum 3 is itself

26 rotated about the service cable 1 to achieve a

27 heiical wrap and unwrap. As shown in more detail in

28 Fig. 5, the rope drum 3 may be constituted by a drum
29 12 removably mounted on a hub motor 11 which is
30 carried on the end of an arm 18 rotatably mounted on

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



1 As with the first exanple, the exanple shown in Figs.. 2 4 and 5 could be
nodi fi ed |ng further service 3 cable drunms to b : y the

not or 10&&03%%—% g. 6 illustrates the exanple of Fig. %"#8%%{”&3 for 6 use
in a marine towi ng application, for exanple in 7 paying out, tow ng and
recovering a sensor array such 8 as a Yonar sensor or sei snogr aphi c
surveyi ng sensor, 9 the sensor array being towed underwater or on the 10
surface. 1The A9pAH Whe3 fiigshi egafble, (e BRafipld Shéwetid ariefs.t he tow ng

vessel (not shown) and can be 12 tilted to a desired tow ng angle by
hydraul i é or {2 ot omicnaR LA P9k R dipggturther BT HGs the 14
nodi ficagi on gipid@ixdRbepefl rbtfted Hplithchfotabe1d> use, the frame
carrying the nmounting armfor the rope 16 drum 3 being hinged to the
vessel_aﬁd tilted to the 17 desired angle by hydraulic or other :
mechani sgs. 1834 1% A ush¥aREL OPh &bk 1P RIe @Qgt.ol?méd’ffieéa gy i ch one
20 or nore service cables i.s applied to a | oad-bearing 21 rope which

i tself cérrie%saigpﬁwﬁ@éléﬁaﬁﬁﬁ¥n9rﬁﬂﬂi%ﬁﬂﬁlppoané ?%&mﬁl#i#ﬂ;its

| oad- beapi ng funGid Gut, 23wiRh ¥R &vdiling 92deh8at | fikdPREIGOUl d be a
steel 24 wire Tope carrying électrical signals, or a rope 25 conprising
"Kevl ar" 8l oada®euriaiP s SLA[AS. PF SOESRAAANPHAC SHIVPY D pIenadr.fi bre cabl e. -
27 28 Figd. 8 SROVGe AR R&ra§BaTh FElwdtP \Undd rate8ndt/ HPWETe 29 cable 1
passi ng gver a c\é%le sheavg94 on. an a"g(.i al 1:130 pgth'to acp‘?)'oacle (not shown).
The ropd02. i sswefareoon Fhe3ropgpdram iniiphingsd te woermath in a hub notor

Ila and1%3 structure of the towing vessel (not shown) and can be

12 tilted to a desired towing angle by hydraulic or

13 other mechanisms. Likewise, Fig. 7 illustrates the

14  modification of the example of Fig. 4 for the same

15 use, the frame carrying the mounting arm for the rope .

16 drum 3 being hinged to the vessel and tilted to the

17 desired angle by hydraulic or other mechanisms.

18

19 The invention may be applied to a system in which one
20 or more service cables is applied to'é-load—bearing
21 rope which itself carries a service channel in

22 addition to fulfilling its load-bearing function.

23 For example, the load-bearing rope could be a steel
24 wire rope carrying electrical signals, or a rope

25 comprising "Kevlar" load-bearing strands in

26 combination with optical fibre cable.:.

27

28 Fig.8 shows another embodiment having a signal/powerx
29 cable 1 passing over a cable sheave 4 on an axial

30 path to a load (not shown). The rope 2 is held on a

31 rope drum 12a that is mounted in a hub.motor 1la and




WO 01/ 25130 PCT/ GB00/ 03769 1 carried on afi~arm 18a rotatably nmounted on a
frame 2 20 jriven by a notor 10a. The rope 2 spools e top of

t he drun1lggéggag%%t it is paid out 4 close to the axispg?ﬂ¥ﬁ%mﬁghle 1. 5
6. The arm 18a has a pair of double tapered rollers 25, 7 which deflect the
path of the cable I fromits axis 8 to nbke way for the rope 2 to extend
axially 9 dowmmwards to the | oad. The greater tension is 10 applied to the
rope 2 and ml t heughibef o esf @rwengangstatlabigf noatsabbe 4 Mnchet he rope 2
the rope 2 is wapped, 12 around the cable 1, after the rope | eaves the

pp
drum 13 12 t he 2(RgR" oL FiR By £t mgkPTl 487 st TARgRPPROASRANS 14 thi s
forces the gabl gviri fhe fodldf Gl WEAR BFOWY thke ihHeioUfld w4l ace of the
rope 2. 16 17 In the Fig 9 enbodinent the rope 2 is held on a drum 18 12b
havi ng an &ki al cap&et El?egﬁlraéﬁ.}@h"\ﬁh%ﬁ ¢3Rlecdbl e 19 1 extends fromthe
cabl e sheavge 4. The rope drum 12b 20 is held stationary and a winch in the
formof a 21 rotating arm 18b spools off the rope 1 in one 22 direction
fromthe dream 1The Fhe Bfanbesb ahasgipl3o8piiibleg taprred srolfnseyd ,or gui de
sheaves 26 i CR } p of £t I 2qa : ikp of the 25
drum 12b an—é\hovgrhltgﬁeggi%%ﬁet ghrg}cx)tgi%ge 5%%33 %hgg&gglﬁ%gdgﬂsme rope 2
i s thereby & w sttedmakeumy tinr ¢aBl cope 72 ttaextendsapbalvut and the arm 18b
rotates in ¢ he it hregtihgn t i iyt .0 i The apparatus 29
may have do%bl e%lggggggﬁé rtg? Icuel{esq%éafo %‘e%(viée}%tat{eﬁeeggs%%tl hl-g(;f the cable 1 as
previ ous| yl@esceppédied| ¥o -the rope. 2_and._although before convergence

11 of the cable 1 and the rope 2 the rope 2 is wrapped
12 arcund the cable 1, after the rope leaves the drum

13 12a the high load pulls it axially straight down and

14 this forces the cable 1 into a helical wrap around
15 the outer surface of the rope 2.
16

17 In the Fig 9 embodiment the rope 2 is held on a drum
18 12b having an axial aperture through which the cable
19 1 extends from the cable sheave 4. The rope drum 12b

20 is held stationary and a winch in the form of a

21 rotating arm 18b spools off the rope 1 in one

22 direction from the drum 12b. The arm 18b has

23 spooling rollers, pulleys or guide sheaves 26 which
24 guide the path of the rope 2 around the lip of the
25 drum 12b and over the axis of its rotation above the

26 load. The rope 2 is thereby twisted around the cable
27 1l as it is paid out and the arm 18b rotates in the

28 opposite direction to wind it back in. The apparatus
29 may have double tapered rollers 25 to deflect the

30 path of the cable 1 as previously described. 1In



WO 01/ 25130 PCT/ GB00/ 03769 12 1 various nodifications. the drum 12b may .
wind in o 2 out. 3 4 Oher nodifications may be nade g%%ﬁhﬁgﬁgp scope of
5 the i nVERPMBIO ¢ |a 1. 5. WD 01125130 PCT/ GBObr o3 1 Clains 2
3 1. A nmethod of handling a |oad conprising paying 4 out a service cable
and w apping a | oad-bearing 5 rope aroifnd the service cable as it is payed
6 out, and subsequently unw apping one fromthe 7 other as either of them
i's recovegred. y8ridus modiFechedons €helidmeh i12bChayMvindWhered n the 10
service cable conprises an electrical cable, a 11 fibre optic cable, a
pneurmati € hos®®r a 12 hydraulic hose. 13 14 3. A nethod as clainmed in
claim1l @r claim2, 15 wherein the rope is helically wapped around the 16
axis of the service cable as it is beinchaiq 17 out. 18 19 4. A nethod as
cl ai med i4n an9tﬁﬁéd@HP#@CéFéPﬁ§ may be made within the scope of

5 the invention.




20 wherein the rope and the service cable are each 21 tensioned when being
paid out. 22 23 5 A nethod as claimed in any preceding i wher ei n
t he tension Qﬁ%mﬁgﬁ to the | oad-bearing 25 rope is hlghg?&gﬁgﬁlﬁﬁe t ensi on
applied to the 26 service cable. 27 28 6. A nethod as clained in any
preceding claim 29 wherein the service Xable is paid out froma 30
static winch. 31 11111 Mi 1111111012111111 11111 I WO 01/ 25130

PCT/ GBOO 03769 ci4ims 7. A nmethod as clainmed in any preceding claim 2
wherein the drum for paying out the rope is 3 arranged such that the rope

| eaves the drumat 4 or close to the axis of the cable. 5 6 B. A nethod
as clainmed4n agy prgc,lggmgq YJahghdYi e&{qlorg_ldt RenpeiVisf fililhg i s deflected
fromits é;aX|s to al e rope t1 outﬁa oﬁ%? 9%élose to the
axis. 10 14 9. A neehbrr semiigeneable am{/)wg'la@%agng &#ﬁedrﬂzg\/\her ein the
| oad- beari rope is, W&l I el aks a Quering a | oad.
14 15 10. Q% met hod as %ﬁ%ﬁﬁlépﬁﬁea%§rone o QEFa?nsiggg QQ?% wherein the

| oad- beari rfg rope i soutt ;wichgubspauenylysawreppipayone ﬁnﬁm thewi ng and

recovering A other as either of them is recovered.

8
9 2. A method as claimed in claim 1, wherein the
10 service cable comprises an electrical cable, a
11 fibre optic c¢able, a pneumatic hose or a
12 hydraulic hose.
13
14 3. A method as claimed in claim 1 or claim 2,
15 wherein the rope is helically wrapped around the
16 axis of the service cable as it is being paid
17 out.
18
19 4, A method as claimed in any preceding claim,
20 wherein the rope and the service cable are each
21 tensioned when being paid out.
22
23 5. A method as claimed in any preceding claim,
24 wherein the tension applied to the load-bearing
25 rope is higher than the tension applied to the
26 service cable,
27
28 6. A method as claimed in any preceding claim,
29 wherein the service cable is paid out from a
30 static winch.
31

R



18 load. 19 20 11. A nmethod as clainmed in any preceding. claim 21 wherein
nore tha vice cable is provided. 22 23 12. A ) | ai med in
any prec%ﬁﬂgﬁgﬁli m 24 wherein the rope is paid out fwgﬁ er that 25
can nove in a circular path about the rvice 26 cable. 27 28 13. A

met hod as clained in any one of clainms "I-12, 29 wherein the rope is paid
out froma winding 30 device rotating around a static rope drum 31 |1Onll
jorTrI111111217, 11 1A meltholli b cTaimédD il /adyl 3@ eEEAL ABEROH,69 15 1 14. A

met hod ag cl ai nmed i.n ar%lf %Be gf clainms 1-12, 2 wherein the rope is paid out
froma dfum capabl'Be¥8L Bt ’f‘i”ﬁgp"d? AAVEGh & hix FBe FOR L Ser vi ce 4 cabl e.
5 6 15. A nethod asrriingedeguth €yt PFRC abiped 16b@ks) thd dWad eith the

mechani sm for payi ng Qut and 8 recoyveri t he service cable conprises a
cable 94%winch, frUmSHPENtPhERS B F%T'Is]gé’? GPBtea cable 10 sheave and

thereaftgr extends to the lfoad along 11 a substantially straight axis. 12

13 16. Apparatus for use in hand]i né; a load conprising 14 a | oad-bearing
rope, a fechahi smi fethefdi A§ elaimed in any preceding claim,

7 wherein the service cable is deflected from its
8' axis to allow the rope to be paid out along or
9 close to the axis. |

10

11 9. A method as claimed in any preceding claim,

12 wherein the load-bearing rope is a hoist rope
13 used for raising and lowering a load.

14

15 10. A method as claimed in any one of claims 1-8,
i6 wherein the load-bearing rope is a towing rope
17 used for paying out, towing and recovering a

18 load.

19
20 11. A method as claimed in any preceding claim,

21 wherein more than one service cable is provided.
22
23 12. A method as claimed in any preceding claim,
24 ~ wherein the rope is paid out from a member that
25 can move in a circular path about the service
26 cable.

27

28 13. A method as claimed in any one of claims 1-12,
29 wherein the rope is paid out from a winding

30 device rotating around a static rope drum.

31
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15 and recovering the rope, a nechanismfor holding 16 and paying out a
service cable, and a wapping 17 device for rotating saj ound the
service 18V@%ASE05s the cable is payed out to wrap thealt‘?)&g%m?%ﬂground t he
service cable, and to unwap one from 20 ,the other as either of themis
recovered. 21 22 17. Apparatus as clainmetf in claim 16, wherein the 23
mechani sm for paying out and recovering the rope 24 conprises a rope drum
25 26 18. Appanat uspamethdd e dlaifkai i lényronel aifncldims 2-Mher ei n t he
rope drumis arranged_ for novenent 28 in S.circular pat h about .t he axis of

the service2 29 cabl @hersgn 1the) £PPe LF| P#d Uty TXPR #1495 | §3PabIe | 3 \yp

01/ 25130 PGJ/ GBOO/ 03%89rod St ingl SrodRAAERE Usx @S oFl @heedetwied ai m 16 or claim

17, 2 wherein the rope drumis static and a winding 3 device rotates

around it t® pay out °@Réerope. 4 5 20. Apparatus as claimed in claim 16,

17 or 18, 6gwherein the rope drumcan rotate about its axis. 7 8 21.

Apparatus as clained in claim16, wherein the 9 rope drum has an axis

whi ch coi ncbdes 1fi-t h 2 methad asicdadmedhin sahy iREECCABPE, CAHEOdr um typical |y

11 having a;central aperLiy efhnuisintBhChot hoayliagSehyi sgacabl e passes, the

rope passing over a
8 recovering the service cable comprises a cable

9 winch, from which the cable passes over a cable
10 sheave and thereafter extends to the load along
11 a substantially straight axis.

12

13 16. Apparatus for use in handling a load comprising
14 a load-bearing rope, a mechanism for paying out
15 and recovering the rope, a mechanism for holding
16 and paying out a service cable, and a wrapping
17 device for rotating said rope around the service
18 cable as the cable is payed out to wrap the rope
19 around the service cable, and to unwrap one from
20 the other as either of them is recovered.

21

22 17. Apparatus as claimed in claim 16, wherein the

23 mechanism for paying out and recovering the rope
24 comprises a rope drum.

25

26 18. Apparatus as claimed in claim 16 or claim 17,

27 wherein the rope drum is arranged for movement
28 in a circular path about the axis of the service
29 cable.

30
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13 rope sheave which is nounted for movenment in a 14 circular path around,
the axis ervice 15 cable. 16 17 22. Apparatu (ﬂ%@b d in any
one of C|§'|Br?% 0S21 18 wherein the service cable w ni% the rﬁ%e drum
19 and the w appi ng devi ce each have a Kspectlve 20 driving notor.

22 23. Apparatus as clainmed in any one clainms 16-22, 23 wherein the
rope is paid out close to the axis 24 of the service cable. 25 26 24.
Appar at ud as tbai nepparatany a(snelaﬁmeaaiﬂscllzﬁtﬁa.s o&?c\l/aeme'lm the service
cablels deflected fromit 28 axi sby rollers. [ 1" 13

s WO 0% 25130 PCHEEd §°pf7df 51SAi)tp%§"a°i l?§‘da§ l’f’f‘ﬁflﬁ’é‘a |n any one of

clains 1624, 2 wheveid idtatezadrbandi 1Y tOQsay owAitheOdbpdy a 3 rotating
arm 4 5 26. Apparatus as clainmed in claim?25, having 6 spooling gear on
the arm 4% 8 27. Apparatus as clained in claim25 or 26 wherein 9 the arm
rotates a oundol hepspavatiss GaPlc@aih@d in claim 16, 17 or 18,
6 wherein the rope drum can rotate about its axis.
7
8 21. Apparatus as claimed in claim_lG, wherein the
9 rope drum has an axis which coincides with the
10 axis of the service cable, the drum typically
11 having a central aperture through which the
12 service cable passes, the rope paesing over a
13 rope sheave which is mounted for ﬁovement in a
14 circular path around the axis of the service
15 cable. '
le
17 -22. Apparatus as claimed in any one of claims 16-21,
18 wherein the service cable winch; the rope drum, .
19 and the wrapping device each have a respective
20 driving metor.
21
22 23. DBpparatus as claimed in any one of claims 16-22,
23 wherein the rope is paid out close to the axis
24 of the service cable.
25
26 24. Apparatus as claimed in any one of claims 16-23,
27 wherein the service cable is deflected from its
28 axis by'rdllers.
29
-
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11 28. Apparatus as.clained in claim25, 26 or 27, 12 wherein the rotating
arm has a eave to 13 position the hoist rope negl, %ﬁ@?ﬁﬁ s of the
14 service Ca 15 16 29. Apparatus as clained in any oh ai s
16-28, 17 mhereln the service cable conprlses an 18 electrical cable, a
fibre optic cable, a 19 pneunatic cable Yr a hydraulic hose. 20 21 30.
Apparatus as clained in any one of clains 16-29, 22 wherein the

| 0oad- bearing rope. i sappiaisk Epr@laﬁ&dJ%%daB?roﬁ@'&f a.and heuesing a | oad.
24 25 31. Apparatus_ as claipmed in any one of clains 16-29, 26 Wherein the

| oad- beari g rope | ¥RenedR hger bprd- bfﬁrt}%dr?ﬁ? Pupaigl out, Pyodi ng and
recoveringsa 28 | oatkota49ngdladd: Apparatus as clainmed in any preceding

claim 31 wherein nore than one service cable is provided. 1 11111 111111
1~101 1111 é 11 11l CLro s
5 26. Apparatus as claimed in claim 25, having
6 spooling gear on the arm.
7
8 27. Apparatus as claimed in claim 25 or 26 wherein
9 the arm rotates around the service cable.
10
11 28. Apparatus as claimed in claim 25, 26 or 27,
12 wherein the rotating arm has a guide sheave to
13 position the hoist rope near the axis of the
14 service cable.
15 _
16 29. Apparatus as claimed in any one of claims 16-28,
17 wherein the service cable comprises an
18 electrical cable, a fibre optic cable, a
19 pneumatic cable or a hydraulic hose.
20
21 30. Apparatus as claimed in any one of claims 16-29,
22 wherein the load-bearing rope is a hoist rope
23 used for raising and lowering a load.
24
25 31. Apparatus as claimed in any one of claims 16-29,
26 wherein the load-bearing rope is a towing rope
27 used for paying out, towing and recovering a
28 load.
29
30 32. Apparatus as claimed in any preceding claim,
31 wherein more than one service cable is provided.
- e

R ) e



