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1 ''Apparatus and a Method 'for use• in ·Handling a Load" 

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 t:he load. . .. The· .. invention is . 

7 particularly, but riot.exclusively, ·applicable.to the 

8 handting. of "subsea: equipment . such as grabs. 

9 

10 Hitherto, providing services to underwater equipment 

11 . has requi~~ci the' pr~visi~n ~f a spec~~ic _bundle of 

12 cable(s) 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 n'llmber of deficiencies. The re.sulting .. · 

16 rope i~ costly, gives inferior hoisting properties, and 

17 by virtue ~f l~itati~ns on. the .d,iameter. of rope which 

18 can be handled the services which can b~·incorpor~ted 

19 are limited. Further, in practice it is impossible 

20 with this arrangement to ~dd to the length .of the rope 

21 or to join diff~rent types of materials, for example 

22 wire ropes with fibre ropes. 

23 

24 In accordance with,,an aspect. of the p7es~nt in"7ention, 

25 apparatus for us.e. in. handling a load comprises. a load-
., 
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1 bearing rope, .a mechanism for paying out .and recovering 
2 the rope, a drum for holding a service cable with. a 
3 length of the service cable extending therefrom, and.a 
4 

5 

wrapping device for rotating said length of service 
cable around the rope as the rope is payed out to wrap 

6 the.service cable around the rope, and to unWrap the 
7 service cable from the rope as the rope is recovered. 
8 

9 In accordance with another aspect of the present 
10 invention, a method of handling a load comprises paying 
11 out a load-bearing rope and_ wrapping a service cable 

• • •• t .• : ·' . ': .·; : ' '· .•. ... . . • . :· 

12 around the rope as it is'payed.'out, and subsequently 
13 unwrapping.the service cable from the rope as the rope 
14 is recovered. 
15 

16. The term "servic~ .cable" is us~d herein to denote a 
•... i._ •. : .. ; . .._ •·• 

17 flexible elongate member used for conveying p_ower or 
18 data, such as 'ari electricai cable, a fibre op.tic cable, 
19 or a pneumatic or hydraulic hose. 
20 

••• : <_ - • ~ ,: : • 

21 . Preferably, the· sen ice cabl.e is wrapped helically 
22 arolind the rope. 
23 

24 Typically, the load-bearing rope will be a hoist rope 
25 used for raising and lo~ring a lo_ad~ Alternatively, 
26 the load-bearinq·r~pe m~y be a towlng.r~pe used.for 
27 paying out, towing and recovering.~ load such as a 

: . ' . . 

28 marine sensor array. 
29 

.30 The ·apparatus may include a plurality of service cables 
31 eachextendin9 f~om a r~spectiv~ ·~. 
32 

33 Preferably, the mechanism for paying.out and recovering 
34 the rope comprises a rope winch, from which the rope 
35 ·. passe"s over .a rope sheave .and thereafte~ exte~ds to the 
36 load along a substaµtially straight axis. 

... -: 

. ' . 
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The wrapping dev:i.c'e may comprise .the or each service 

cable di"um· being ai-ra11.ged for· :rotatio·n about a drum 

axis which coincides with said axis, the. drum typically 

.·having a central iilperture through which t.he' load­

·'bearing 'rope passes; said length of service. cable 

preferably passing over a serV.ice cable sheave which is 

moun,ted for movement in a circular path around said 

axis. 

:Alternatively; the·: or ·each: service cable ~ may be 

rotatable on a structura_i member "1hich is arra.~ged for 

·movement in a circular path about said axis. 

The ·hoist r6pe'~inch, the: breach service cable drum, 

and the wrapping device may'converiiently each have a 

respective driving motor; they could however be driven .. 
by a single source t'lirough appropriate me~hanic~l' 
linkages. 

Examples of apparattis and.a m~thod for use in handling 
a "load in accordan:~e·with'the invention.will.now be 

des er ibed . with ref'ere'nce. 'tC> ~he drawings, in which: -

Fig. 1 is a ~chematic perspective view 

illu~trating'the principle of operation of a first. 

example of"the invention; 

Fig. 2 is a more detailed side view, partly in 

section, of an apparatus used in the example qf 

Fig. l; 
'. 

Fig. 3 .is'·a view similar to :F'ig. 1 illustrating a 
·tnodifi"cation df the·. arrangement of ,.Fig. i ~ 
Fig. 4 is . a' sc:ihemat.ic per.spective view 

' .• ill\lstr~tin.g a second example of the inventio~; 
Fig. s is·· a 'side.view· of an appa~atu's us~d i~ the 

example of Fig_. 4; 
Fig~ I 6 is a·. schematic perspective view" 
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il:-lustrat,i,ng a third example similal;', -t:o. that of · 
.,·. '. 

Fig .. 1. bu~· modified f.or towiJ?.9. rattier· than . 
. lifting; and 
.· Fig. 7 illusti:-ates ·a : ;ourth example similar. to 
that of Fig .. 4 but mod~fied for tow;ng rather than 
lifting., 

.· .· 

;"'··' ,' "•A 

Referring to ·Fig. 1, a hoist rope 1 extends fJ;"om a· 
hoist rope winch 13 over a hoist rope sheave 4 to 
support a load (not s}lown) for r~ising _and lowering. · 

. . . . . . . . -~.. ' . 

The hoist r~p~ 1 may_be aqy_.suitable .form. of. hoi~t ropf:! 
such as flexible steel wire rope or synthetic fibre 
rope, for example of "Kevlar". ·A service cable 2 is 
reeled on a service cable drum 3·and extends to the . . . ... . .. : . : 

load via a service cable sheave. s. 

The ho.i.st rope 1 passt;!s t,hrough a central_apE!rturE! of 
• •• ' • • • ••••• , • 4 •• • • 

the service cable . d.ru:in 3, and the service cable s:heave 
5 is arranged to be driven circumferentially around the 
axis of tbe serv~ce cable.1. ~Y coordinating t.he 

.' • .= .•.• ' · •• ··.• • • 

movements of the hoist rope w.j.nch.13, the service cable · 
drum 3 and the service cable s_h~ave 5, the . service. 
cable 2 can be wrapped helical.ly. around the h~ist rope 
1 as the load is lowered, anc:i _unwrapped as the load is 
raised. In this way, a hoist rope of any qesired 
properties can be used in combination with any required 
service connection~ 

. . . 

Fig. 2 shows the service cable drum 3 anci as~ociated 
·: ... 

. 30 parts in greater d.eta.i.l. .The hoist .rope sheave 4 is 
. •·. ·::· . 

31 journalled to a fixed frame 20 w.}J.icb. is_ .sec1p:e.d to any 
32 suitable.supporting stru~ture (not sh~wn). The service 
33 cable drum 3 is rotatably mo~nted ·o~ the low.ar part of 
34 the frallle 20 and driven. in rotation by a motor 6. 
35 

36 The inner end of the service cable 2 is.· connected to 

·,; 

. ' . 
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tlie" appropriate service by a' 'coupling assembly 8 which 

comprises a slipring arrarigemerit in the case of 

'electrical or :fibre optic" s~tvic~s or a :rotary ~oupling 
in the case c>f pneumatic or hydraulic services; such 

II 

rotary couplings are well known per se. 
.. : ;:,···., ·.:·;·; 

The service cable.sheave: 5 is journalled on ·a mounting 

frame 9 which is rotatable about the fixed frame 2.0 by 

means of a motor 7. 
.. · ·. ·;;·. -·· 

The service cable . 2: · Sha~ . in . this embodiment may be a 

single cable or hbse~ or.may' be a specially made cable. 

comprising a plura"iity .bi ·cable ( s) /hose ( s ): . . . 

.··. .· . r··, '--·· 

. The motors. 6 ancf 7 : are driven at speeds related to the 
·. axial' •speed' of .the . hoist rope-.. 1. The speed -correlation 

may be fixed.: Preferably, however, this "correlation 

will ·he controllable to' a]. ter: both' the length __ of twist 
!': ·: 

(pi"tch) of 'the lay of the service cable 2 on the' hoist 
' . . 

rope i, and the 't~nsio~·' in the. service cable 2. 
., I ." ' ~-. 

22 Fig. 3 ·shows a :mocl-ificatioil 'i'n ·which a second service 

23 cable 17 is wrapped on the hoist rope 1 along with the 

24 . service cable 2'. In this Utbdificati~n, thfi! se:i;:vice 
25 cables 2, 17 are" e·ach:_ pi:o~lded: with a respe~tive 
26 storage drum 15, 16 and a respective sheave 5, 14 which 
2 7 maY.'· -5ui tably be· -carried on·--~ common suppo+ting frame 

28 

29 

. . 

for ·rotation in· unison. 
r .. 

. . . 

.,:_ '· 

.30 The apparatus· may be further modified by c;idding further 

31 drums and sheaves to handle more services. 

32. 

33 Fig. 4 illu~trat:e's ·,a second example in. ~hich ~he 
34 service cable 2 is reeled on a drum 3 and.the drum 3 is 

35 itself rotated about the hoist rope 1 to achieve a 

36 helical wrap and µnwrap. As shown in more detail in 

\ 
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Fig.· 5, the sery~ce cable .~ 3 may ,be. cpnstituted by 

·a di-um·· 12 · remC>iTab.iy . llloun~eq on a hub. motor 1:1 .. which is 

c~rried. on the en~ .of. ·an .. arm. 18 rotatably mounted on 
·.the :.fixed· frame :io ~nd driv~n by-a motor 10. 

. . . . . . ; ' .. ·· ·' •. . .· . .. 

As with :the-first example, the example shown in Figs. ·4 

and 5 cou_ld b~ mociif,i.ed by acid~n11 further service cable 
. . ·.· ........ , . ' . . . 

drums. to be roti.lted by ~he motor 10. 

Fig. 6 illustrates the example of Fig. 1 modified for 

use in a marine· towing app]._icat;ic>,n, ~or example in 

paying out,. towing .and_:recove:t"i:i;ig a sensor array such 
. as· ,t.sonar ~en~or or seismog;r~phi~ su~ey;i.ng sensor, 

.. . .. :. . .... _ . . " 

the sensor array being towed underwater or on the 

surf ace. The service cable drum 3 .. is hinged to t~f!! 
. . t' ... i . . ·• . . ... 

niain structl.1.re bf the_ towiAg yessel _(not sb.pwn) .. a:nd can 

be iiited.to a·des~~~d.t~w;i.ng:~~le by.hydraulic or 

other mechanisms.. Li:Jcew~se, Fig. 7 illustrates the .: · 
-.·.modification of the. -~x~ple of .Fig. - 4 for the same use, 

the frame carrying the_mol:lnting arm.for the service 
cable dnun 3 -'iJeirig hinged to the vess~l .·and tilted to 

the desired angle by hydrciulic or other mechanisms .. 

. . . :. ~ 

The invention may be applied :to a system in which one 
~ . .' : . 

or more service cables is app~ied to a load-bearing 
. . .. . ·. . ' 

rope which.itself carries a service channel in addition. 

to 'fulfilling :i-ts·. load-.beari~g ~~nctio~.. For . ~x~ple, 
the load~bearing rope could be a steel wire rope 

: : . .·. . . 
car:rying electrical signals, or a rope comprising 

"Kevlar" load-be~ring strands in combination with 

optical fibre cable. 
.... 

Other modifications may be_ made within the s:cope of the 

invention. 

···-:··~·.,· .~ .. · ... :.~~ 

.. 

' ' .. 
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* C L M S * 

1. Apparatus for use in handling a load, the 
'. ·-.· .· .,l' . : . 

:; apparatus . comprising a ·· 1oad-l>earing rope ( 1, 19) , a 
mecha·nism for paying out and .recovering the. ~ope 
·( 1,19) ~· a drmn· ( 3, 12, 15, 16) .·for holding a service cable 
(2,17) with a length of the service cable (2,17) 
extending therefrom, and a wrapping device for rotating 
said length of service hable ci;i7)'around-the rope 
( 1, 19): as the rope is payed -6ut to Wl:'.ap' the se~ice ... 
cable (2,17) around'the.rope, and to unWrap the service 
cable { 2, 17) from' 'the rbpe ( 1, 19) as the 'rope is · .. 
recovered. 

15 · .2. . Apparatus according to clabn 1, wherein there are 
l~ a·plurality df service cables (2,17) each extending 
17 from a respective diunl(3,i2,·i5~16). · 
18 

19 3. Apparatus according to claim 1 or claim 2, wherein 
20 · the means for paying ~u't ·and r~coveriil.g th~ rope ( 1, 19) 
21 comprises a rope winch (13'), from which the rope (1,19) 
22 passes· over a rope sheave (14) and thereafter extends 
2 3 .-C to the. load . along a. substanti~lly straight axis o 

24 
25 4 . Apparatus according to claim 3, wherein ·the 
26 wrappi"ng device comprises the' or eac'h service cable 
2 7 · ·' drum { 3 i 12 , 15 , 16 ) being arrarig.ed ~c:>r rotation about a 
2 8 drum axis which coincides with sai'd. a~is. 
29 
30 5. App~ratus according to claim 4, wherein the or 
31 each service cable drum (3,12,15,16) has a central 
32 aperture through which the load-bearing rope (1,19) 
33 passes. 
34 
35 6. Apparatus ~ccording to any of claims 3 to 5, 
36 .wherein the length of service cable (2,17) 'passes over 
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a service cable sheave (5,14) which is moun:teci for 

movement.in a circular path around said axis. 

.:.· .:. .. ·. _:_: 

7 • Apparatus according: to c·laim.· 3, .. wherein the or 

each service, cable ~um ' ( 3 , l~ ~.is, 1~·) i~ . rotatable on a 

structural m9Jnbe.r (20).~hich lf? ar~anged. for·:movement 

in a····circuiar· path apout said .. axis. 

9 · 8. · Apparat~s :;.accord~ng. tp ~y. of claims. 3 .to. 7,· 

10 

11 
12. 

13 

14 

15 

1~ 

17 

18 

19 

20 

21 

22 
23 
24 

25 

Wherein the rope .. winch (13) I .the Or each Service Cable 

dr~. (3 I 12 t 15 ,16) and the wrapping device each have a 
. .· : :· ~ . . . . ·. ' . '·. ··, 

respective dr~ving. ;motor ( 6, 7, 10). · 
. . . . '·· 

9. Apparatus according to any of claims 3 to 7, 

wherein the . rope will.ch ( 13) , the . or each s~zyice cable ·· 

drum (3,12,lS,16), a~d·~~1a.~apping.device are.driven by 
. .. ' .. : .· ·.· . . . ... 

a single source through :appro~.riate mechanical . 

linkages. 

· 10. · A method for use in· handling a load, the method 

·. comprising paying out a· ,load-bearing rope and· wrapping 

a service cable arou~d the. r~pe as. it. is payed out, and . 

subsequently unwrapping the service cable from .the rope·· 

as the rope is recovered. 

26 11. · A method according to cla.:i,m 10, wherein a 
.; ·:· .. .;·.. . . . . . . 

27 plurality of service cables are w~~pped around. the rope 

28 as the rope is payed out. 

29 

., 'f ";. 


