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' This invention relates to apparatus for use’ 1n handllng
~ a load which is capable of raising and lowerlng, or of
_'tow1ng, a load and also handllng service cables and/or
| hoses connected to the load. ' The lnventlon ls'"

partlcularly, but not exclusrvely, appllcable to ‘the ::

'handllng of subsea equlpment such as grabs

Hltherto, provrdlng serv1ces to underwater equlpment

”:has requlred the’ prov151on of a SpElelC bundle of

cable(s) and/or ‘hose(s) dedicated to ‘each appllcatlon
For some appllcatlons, lt is known to lncorporate the

serv1ce bundle within an armoured hoist rope ' Thls

fapproach ‘has a number of def1c1enc1es ' The resultlng
rope lS costly, glves lnferlor horstlng propertles, and

by virtue of 11m1tatlons on the dlameter of rope whlch
can be handled the services which can be lncorporated

'__are llmlted Further, ln practlce it is 1mpossxble
~ with thls arrangement ‘to add to tlie length of the rope '
or to join different types of materlals, for example '

wire ropes w;th_f;bre”ropes..'

:dIn accordance w1th an aspect of the present lnventlon,
'apparatus for use 1n handllng a load comprlses a 1oad-
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bearlng rope, a mechanism for paylng out and recoverrng
the rope, a drum for holdlng a servlce cable with a
length of the servrce cable extendrng therefrom, and a
wrapping device for rotatlng sald length of service

cable around the: rope as the rope is payed out to wrap
the . service cable around the rope, and to unwrap the

~service cable from the rope as the rope is recovered

In accordance with another7aspect of the present
invention, a'method of-handling a load comprises paying
out a load-bearlng rope and wrapplng a servrce cable

’1around the rope as it is payed out, and subsequently
._unwrapplng the. serv;ce cable from the rope as the rope

is recovered. ____]_

The term "servrce cable“ is used herern to denote a
: flexrble elongate member used for conveyrng power or

data, such as an electr1cal cable, a flbre optlc cable,
or a pneumatlc or hydraullc hose.

1Preferably, the serv1ce cable ls wrapped hellcally

around the rope.:

_Typlcally, the load-bearlng rope wrll be a horst rope
' used for ralslng and lowerlng a load Alternatlvely,

the load-bearlng rope may be a tow1ng rope used for

.;paylng out,_tow1ng and recoverrng a load such as a

mar:z.ne sensor array.

The apparatus may 1nclude a plurallty of servrce cables'

"feach extendlng from a respectlve drum

Preferably, the mechanlsm for paylng ‘out and recoverlng _

the rope comprlses a rope w1nch, from which the rope
dpasses over a rope sheave and thereafter extends to the

'h load along a substantlally stralght axis.



WO 96122035 . _ o ~ PCT/GB96/00158

W O 1 AW e W N

W WwWwwwwwNNRDNNNONRD R B e e e e
O\Ul'thl-‘Okomqa\_w-thH_OtDm\IC!\Ul.AthHS

3

The wrapplng dev1ce may comprlse the or each servxce_'

cable drum being" arranged for rotation about a drum

- axis which coincides with said axls, the drum typically
" having a central aperture through Wthh the load-
 ‘bearing ‘rope passes, said length of service cable

preferably'passingfoyer a service cable sheave which is

- mounted for movement in a circular path around said
‘axis. ' o c ' '
‘Alternatively, theforﬁeacﬂ'service cable'drum'may be

. rotatable on a structural member Wthh is arranged for
'movement in a clrcular path about sald EXLS

'The ‘hoist rope w1nch, the or each service cable drum,_

and the wrapping ‘device may convenlently each have a
respectlve driving motor, they could however be drlven )

-_by a s;ngle source through approprlate mechanlcal
- llnkages.'”" S '

Examples of" apparatus and a method ‘for use ln handllng

" a Toad 1n accordance ‘with the anentlon w111 now be

descrlbed w1th reference to the draw1ngs, ln Wthh

Flg 1 is a- ‘schematic perspectlve view
h'lllustratlng 'the pr1nc1ple of operatlon of a flrstf
' example of the invention; |

Fig. 2 is a more detailed 51de v1ew, partly in

sectlon, of an apparatus used 1n the example of
| Fig. 1; '

Fig. 3 isa v1ew SLmllar to Flg 1 lllustratlng a

'modlflcatlon of the arrangement of Flg 1-

Flg 4 is a’ schematic perspectlve view
"flllustratlng a second example of the lnyentlon,'
'7F1g 5 is a side view of an apparatus used in the

'example of Flg 4; ) o

‘Fig.' 6 is a ‘schematic perspectlve view
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1 _j_lllustratlng a thlrd example s1m11ar to that of -
2.  Fig. 1 but modlfled for towxng rather than
3 d_llftlng, and . L _
4 ,:_p,Flg. 7 lllustrates a. fourth example s;mllar to -
5 ~ that of Fig. 4 but modlfled for towing rather than
6 '.pllftlng
8 'Referring_toffiér l; a hoist rope 1 extendsnfrom a
9 hoist rope winch 13 over a hoist rope sheave 4 to
10 . support a load (not shown) for rarsxng and  lowering.
11 "fThe hOlSt rope 1 may be any sultable form of hoist rope.
12 fsuch as flexlble steel w1re rope or synthetlc fibre
13  rope, for example of "Kevlar" "A service cable 2 is
14  reeled on a servxce cable drum 3 and extends to the
15 'load v1a a servxce cable sheave 5.
17 :The ho;st rope 1 passes through a central aperture of
18 . the service cable drum. 3, and the service cable sheave
19 5 is arranged to be driven circumferentially around the
20 __ax;s of the service cable 1. By coordinating the
21 :movements of the horst rope w1nch 13, the service cable -
22 'drum 3 and the serv1ce cable sheave 5, the service. :
23 cable 2 can be wrapped hellcally around the hoist rope
_ 1 as the load is lowered and unwrapped as the load is
25 ralsed | In thlS way, a ho;st rope of any desired
26  properties can be used in comblnatlon w1th any requlred
27 serv1ce connectlon._ '
28 L
29 Fig'“z shows the service.cahle drum 3 and'associated
.30 parts in greater detall The h01st rope sheave 4 is
31 journalled to a flxed frame 20 whlch is secured to any. |
32 suitable supportlng structure (not shown) The service -
33 cable drum 3 is rotatably mounted on the lower part of |
34 z'the frame 20 and drlven in rotatlon by a motor 6.
35

~ The inner end of“the_service'cable 2 is:cpnnected.to' |

(7%}
)]
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“‘the’ approprlate sérvice by a coupllng assembly 8 Whlch
- comprises ‘a sllprlng arrangement in the case of
‘elect¥ical or “fibre optlc servrces or a rotary coupllng

in the case of pneumatlc or hydraullc serv;ces- such
rotary coupllngs are well known per §e _

o The service cable sheave 5 is ]ournalled on a mountlng
‘frame ‘9 which is rotatable about the fixed frame 20 by

means of a motor 7

The service cable 2 shown 1n thls embodlment may be a
‘single cable or hose, or may ‘be a specxally made cable
"compr151ng a plurallty of cable(s)/hose(s)

- The motors’ 6 and 7 are drlven at speeds related to the
."axlal speed ‘of the’ hoxst rope 1 The speed correlatlon

may "be flxed.s Preferably, however, thls correlatlon

_'_w1ll be controllable to alter both the length of thSt
Y (pitchy of ‘the lay of the serv;ce cable 2 on the hoxst
rope 1, and the ten51on ln the serv1ce cable 2.:

\

_Flg 3 shows a modlflcatlon ‘in whlch a second service .

cable 17 is wrapped on the hoist rope 1 along w1th the

‘service cable 2. In this modlflcatlon, the servrce

cables 2, 17 are each’ provxded w1th a respectlve

‘storage drum’ 15 16 and a respectlve sheave 5, 14 whlch”
"_may sultably be carrled on a common supportlng frame

for rotatlon ln unlson

The’ apparatus may ‘be further modlfled by addlng furtherp':
drums and sheaves to handle more services.

1F1g 4 lllustrates a second example in whlch the':ﬂ
- service cable 2 1s reeled on a drum 3 and the drum 3 is

itself rotated about the hoist rope 1 to achieve a

~ helical wrap and unwrap As shown in more detail in
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Flg. 5, the serv;ce cable drum 3 may be constltuted by

a drum 12 removably mounted on a_hub motor 11 which is
' carrled on the end of an arm 18 rotatably mounted on

:'the flxed frame 20 and drlven by a motor 10. =

‘a

As with the'fifst:example; the example shown in Figs;g.'
and 5 could be modified by addlng further service cable

. drums to be rotated by the motor 10. . -

Fig. 6 illustrates the'example'of Fig' l modified for

j_use in a marlne tow1ng appllcatlon,_for example in
paylng out, tDWlng and recoverlng a sensor array such
as a sonar sensor or selsmographlc surveylng sensor,

the sensor array belng towed underwater or on the
surface. The servrce cable drum 3 is hlnged to the

'maln structure of the tow1ng vessel (not_ shown) and can.
__be tllted ‘to a des;red tow1ng angle by hydraulic or
 other mechanlsms._ leew1se, Fig. 7 lllustrates the
'T'modlflcatlon of the example of Flg. 4 for the same use,

the frame carrylng the mountlng arm. for the service
cable drum 3 belng hlnged to the vessel and tllted to

:the des;redﬂangle by hydraul;o“or_otherzmeghanrsmsr

The 1nventron may be applled to a system in whlch one

. or more servrce cables is applled to a load-bearlng

rope whlch ltself carrles a service channel in. addltlon.;
to fulfllllng ltS load-bearlng functlon For example, -
the load—bearlng rope could be a steel w1re rope
carrying electrical signals, or a rope compr151ng
"Kevlar" load-bearing strands in comblnatron with -
optlcal flbre cable._’

Other modlflcatlons may be made w1th1n the scope of the

lnventlon.'
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1. Apparatus for use in. handllng a load the

';apparatus” compr151ng a load-bearlng rope (1 19), a

mechanism for paying out and’ recoverlng the rope

- (1,19), a drum (3,12, 15 16) “ for holdlng a service cable

(2,17) with a length of the service cable (2,17)

'extendlng therefrom, and a wrapplng device for rotatlng

said length of serv1ce cable (2, 17) around the _rope
(1,19) as the rope is payed out to wrap the service
cable (2,17) around- the rope, ‘and to unwrap the servrce
cable (2,17) from the rope (l 19) as the rope is
recovered

C 2. . Apparatus accordlng to clalm 1, whereln there are.
a plurallty of service cables (2 17) each extendlng

from a° respectlve drum(3 12, 15,16).

3. Apparatus according to claim 1 or claim 2, whereln

' the means for- paylng out and recoverlng the rope (1 19). -
- comprises a rope w1nch (13), from Wthh the rope (1,19)

passes over: a rope ‘sheave (14) and thereafter extends
to the load along a substantlally stralght ax1s. L

4. Apparatus accordlng to clarm 3, whereln the
wrapping device comprlses the or each service cable

- drum (3,12, 15; ,16) belng arranged for rotatlon about a

drum axis whrch coincides with - sald axls

5. - Apparatus according to claim 4, wherein.the or
each service cable drum (3,12,15,16) has a central
aperture through which the load—bearlng rope (1,19)

. passes.

6. Apparatus according to any of claims 3 to 5,

.wherein the length of service cable (2,17)’passes over
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. a service cable sheave (5 14) which is mounted for
movement in a c1rcular path around sald axis.

_7._7 Apparatus accordlng to clalm 3, whereln the or

| each servrce cable drum (3 12 15, 16) is rotatable on a

structural member (20) whlch 1s arranged for movement
1n a crrcular path about sard axis. ' '

8. Apparatus accordlng to any of clarms 3 to 7,

'whereln the rope w1nch (13), the or -each service cable -

' drum (3, 12 15 ,16) and the wrapplng dev1ce each have a

respectlve dr1v1ng motor (5 7 /10) .

'93 Apparatus according to any of Claims 3 to 7,

wherein the rope w1nch (13), the -or each service cable”
drum’ (3 12 15 16) “and the wrapprng device are. driven by

.ta srngle source through approprlate mechanical

linkages.

_ '10. A method for use rn handllng a. load, the method
"compr151ng paylng out a load-bearlng rope and wrapplng

a servrce cable around the rope as it is payed. out, and
subsequently unwrapplng the servrce cable from the rope-

as the rope is recovered.

11.” A method accordlng to clarm 10, whereln a
plurallty of serv1ce cables are wrapped around the rope

" as the rope lS payed out



