;e3el .\ 6, TszdWD 00/ 56654 PCT/ GB00/ 00978 1 "Apparatus and 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 tow ng,
a | oad and ghsgesbandling service cables and/or 6 hoses conpegicggydedrst he

| oad. The |nvent|on is 7 particularly, but not exclusively, applicable to
the 8 handling of subsea equi pnment such as grabs. 9 10 Hitherto, providing
services to underwater equi prment 11 has required the provision of~a
specific bundle of 12 cables) and/or hoses) dedicated to each a

13 For some applications, it is known to incorporate the 1 lﬁﬁﬂﬁf“ﬁmﬁm dl e
within an arnoured hoist rope. This 15 approach has a nunb

deficiencies. The resulting 16 rope is costly, gives inferior K&Vt ng
properties, and 17 by virtue of limtations on the dianeter of rope which
18 can be handl ed the services which can be incorporated 19 are |imted.
Further, in practice it is inpossible 20 wwth this arrangenent to add to
the length of the rope 21 or to join different types of materials, for
exanple 22 wire ropes with fibre ropes. SUBSTI TUTE SHEET ( RULE 26) WO
00/ 56654 PCT/ GB00/ 00978 2 1 It is also known from our previous application
2 PCT/ GB96/ 00158 to wap service cable around a rope 3 being paid out, and
to unwap the service cable from4 the rope as the rope is recovered. 5 6
According to the present invention there is provided 7 apparatus for use in
handling a | oad conpr|5|ng a Ioad8 bearlng rope a nechanlsn1for ~payi ng out
and recovering ¢ 5, and ¢ 1 eH

2

3 This invention relates tc 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/oxr

. 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 sgpecific 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.

R
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10 first service cable with a length of the first service 11 cable
extending therefrom a second service cable 12 hol der for holding a second
service cable with a length 13 of the second servi.ce cabl e extendi ng )
t herefrom /6ag wr appi ng device for rotating said | engidisceebio®es vi ce 15
cabl e around the rope as the rope is payed?out to wap 16 the service
cables aroynd the £QPgi1s¥hRA&IA £Fsh Hurt B-&lA dud ShpaRdaseeand service _
cables is wapped over the 18 other. 19 20 The service cable holders can be
drums. 21 22 TyBFE4FBY6{ AR1EH alfpi WiPRISATYE CRarfabeodErunfieastpRe ce 23
cables to their egliye u i ; p d cabl es.
25 26 The t3erm pggrﬁ i%é“éa%\?ie" r%%éuwsdeg&%%?\?{do S%%X%Fg éég%gf ]g)%?bl e

el ongat e nénber theedoperagorlvReioRe penwsieaaver@ddat a, such as an el ectri cal
cable, a fibre optic cable, 29 or a pneumatic or hydraulic hose. 30 31
Preferably, the service cables is wapped helically 32 around the rope.
SUBSTI TUTE6SHEEAc¢RDEEn@ 6o thD MY E6854 nREHtEBR0LDe9Z8i8 drdyipdedl |y, the
| oad-bearing rope will be_a hoist. .use r.raising and lowering a

| oad. Al tergnati ggp??a U h%o?olg%% blerg(rﬁ%%éﬁrlgl e%rrfal?/)ageggwﬁ%sﬁ%gr%g]eo ed for
4 paying ost, tbeaningnropecoyerddigirdsimoddrspalyiag aub andi neceensiaig array.

6 7 Preferably, {he nechanismfor_ paying o and._r.ecoyerin . the rope
conpri ses § rop'é;‘ﬁ/i RS 13 ot Wi csﬁé%t HES Sﬁg’aﬁ %8&3% %9’érh‘gl‘§30rb% Zheave and
t her eaf t enoext epdsst Oséheidd dsk aliahg aa 1enbshabti ehéyrsisai ghdvaod s. 11
12 The w appi ng devi ce nmay_conpr,i se the or each aervi ce 13 cabl e drum being

arranged fér rofaPtenc® ing dhGRefFoki @ RAFORICBPREIERCHMtSh said axis,

the drum 4ypi cahbyads Fewinel @imeH sdlconpekbuieckheqpod whihs thadwaad 16
beari ng rose passes, said length of service cable 17 preferably passing
over a sefvi ce ehbtle sPRERAY IR G5 BB 1R aREERILBT FHoteRErR™i P & rcul ar

path around Sai\erapping device for rotating said lengths of service

15 cable around the rope as the rope is payed out to wrap
16 the service cables around the rope, wherein one of the
17 first and second service cables is wrapped over the

18 other.

19

20 The service cable holders can be drums.

21

22 Typically the wrapping device can recover the service
23 cables to their respective drums during recovery of the
24 rope and cables.

25

26 The term "service cable" is used herein to denote a

27 flexible elongate member used for conveying power or
28 data, such as an electrical cable, a fibre optic cable,
29 or a pneumatic or hydraulic hose.

30

31 Preferably, the service cables is wrapped helically

32 around the rope.
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19 axis. 20 21 Alternatively, the or each service cable drum may be 22
rotatable on a structural nenber which is arranged for 23 novenent in a
circular path about said axis. 24 25 The hoi st rope wi nch, the or each
service cahle.drlyy 26 and the wrapping device may convenimfydsoopesyd have a
27 respective driving notor; they coul d hotever be driven 28 by a single
source thraugh appreRiiqf ecweechsdd Gardhd iﬂbg)@ge;a.ll?:@e?:a hbesti repeand
second cabl es are typically wapped 32 around the rope_in different
directions?2 for u8génpPe, rEUBIY RIFE ISMERANCROLECRE): AWDCODRLEBSLY 4

PCT/ GB00O/ 0Q978 h b lcis}l;bl p 0 kp.,.an 2

anti cl ockvmgse dilpécff?%% }2%1% theegcggé(;r?%%,c\gbe?% ?gr‘qﬂgg ?fbglrga{ﬁ%gg gzr':h(;und t he
rope in a él ockpRyéndi owtt i wwisty Andhatecmverdabl e dvedl apsht he ather. This
option is to 5 r ef e invention can also work well with 6 the
service catE')_’I es E‘gf%gw%%%%ge%%rﬁ he sane direction 7 but at different

pi tches of éhelix, so that one 8 overwaps the other. 9 10 The invention

al so provi des appatatus.for_.use in 11 handling a_load conprises a .

| oad- bear i gg rogg?gﬁru&lyn‘ec%haenir%erﬁ (?rlsbnayr%%r’{gp%&'f'ngnau}:eégge??ﬁ%v?ﬁ’em?ope, a
13 mechani sm f oehbokopegcanihipaas rg rage aisehyi Eeomabhéchldhandope W appi ng
device for rotating one of the serﬁ\birece 15 ab}qe ang t he roge around the

ot her as tHfey apésg% WD BHFCRD MRS RS EPETEAEEEF EKESREFVFRetReibl e
and the 17or opel8s@uatbidien ukytar®idlly whwadghenaxgk.the service 18 cable
and the rope fromthe other as it is recovered) 19 wherein at |east part of
t he wrappitdg devi ce can be 20 noved to acconmodate | arge objects. 21 22 In
a preferred enbedingpi SRIMIEE b lc@mbs 1BEOVhdedr2328R Sepm ybich is
mounted on an arm whi ¢h T o ates around 24 the axis of the rope. The drum
can be ar Fdngedcable5i¥ ¥t R b AR 2AIRGY EPENEAF2BECR FePREcaldeyms. 26 27
The servigg cabLg; bolleln | & ElRARY HMRURLEedx98, aph8aanm ¢ {cdBly
preferably hinged to a frame and can be 29 provided with a lifTting

mechani smt8uch Bavandyireantral3@peainuge threughevhifwkhe teadect to the

f o d ' : hiti j b
s[JggF}TTU?%%gaEEL?é?PR{E%% YdLd, amatihe 1 bhEEhngs "Behanis M gBy. be a

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

31 The first and second cables are typically wrapped

32 around the rope in different directions; for example,
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WO 00/ 56654 PCT/ GB00/ 00978 5 1 screwdriven nmechani smwhich can be
electrically or 2 hydraulically powered. 3 4 The invention al so provides
apparatus for use in 5 handling a | oad conprising-a | oad-bearing rope, a 6
mechani sm 00RR3¥d4Ng out and recovering the rope, a 7 drubci@mBotialoti ng a
service cable wth a length of the 8 servi‘ce cabl e extendi ng therefrom and
a wrappi ng19 demieerfxdt rcaialel @@nsdedwkappell ohtseflvé asogeahie aar ound 10 the
rope as the rope is payed out_ to wrap the service 11 ¢ %le arogpd t he rope,
and to unwfap tH¥F & SCali&ess 1P oﬁ?ghEh?o%%F%% t?é; e £ ecover ed,
wherein the 13 y¥ARMG AR @he0t-3besiar QUATL &R axisiicdita wepe, 14 but
does not rotate about its own axis. 15 16 The inventjon also provides

appar atus for U (PPE7 GRRAG PHETARY BatRoRPREEI ng BT SRFY®adiSngor ope, a
18 mechani sm f afe QA AAG-1 QM LAR £ hECOMBELPToh NEar OPEso Avckk GRIhe wiekhder for
hol ding a service cable with a length 20 of the service cabl e extending

t her ef rom 6 and B Bagvassi sgbdedi beingr vFaPRed ni sEitl 9a@gyidirefctdenvi ce 22
cabl e aroupd 1 i5,J Qe A% sLIEREOBEcLAeBAYEh Ot | GV Irdhe service cable
around the rope, and having at Teast 24 one slot to facilitate attachnent
of the app@rat wwamvr2pst lthel oalebeari ng rope. 26 27 The invention al so
provi des nmet hod for use in 28 handling a | oad, the nethod conpri sing
payi ng out”a 29 | oad-bearing rope and wapping first and second service 30
cabl es arpund tTe riopenadont alsoppyedidesw , apwrlr&his tlosequsentiny unwr appi ng

the servige callg 1o LN ohaPeomprrdld U B SHER LYF 120k, a

12 mechanism for paying out and recovering the rope, a

13 mechanism for holding and paying out a service cable,
14 and a wrapping device for rotating one of the service
15 cable and the rope around the other as they are payed
16 out to wrap the said one of the service cable and the
17 rope around the other, and to unwrap one of the service
18 cable and the rcope from the other as it is recovered,
19 wherein at least part of the wrapping device can be

20 moved to accommodate large objects.

21

22 In a preferred embodiment the sexvice cable is provided
23 on drum which is mounted on an arm which rotates around
24 the axig of the rope. The drum can be arranged to

25 rotate about a horizontal or a vertical axis.

26

27 The service cable holder is preferably mounted on an

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

29 provided with a lifting mechanism such as a hydraulic
30 ram to lift the arm with respect to the frame. Instead
31 of a hydraulic ram the lifting mechanism may be a
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WO 00/ 56654 6 PCT/ GB00/ 00978 1 as the rope is recovered, wherein one of the
service 2 cables is wapped over the other. 3 4 Exanples of apparatus and a
met hod for use in handling.5 a |load in accordance with the invention wll
now be 6 dgifjiseed With reference to the drawi ngs, in whi eerfsdoogos7d is a
schematic perspective view 9 illustrating Phe principle of operation of a
first 10 wijndi ngcdeylgeivdd fbsSharid® whiBH & el ladghdeayhgworpartly in
12 section, of an apparatus used in the exanple of 13 Fig. 1;°14 Fig. 3 is
a view sinmd ar hydrpylicallyBeweX¢hg a 15 nodification of the arrangenent
of Fig. 1,316 Fig. 4 is a schematic perspective view 17 illustrating a
second exanple; 18 Fig. 5is a side view of an apparatus used in the 19
exanpl e of 4Fi g. The 20vengion absa prdvited araraiect ifve wisewil

illustrating a L6 exa I : t, of ; 22 Fi.qg. t podified for
tow ng rat %er thghdgégéi gﬂ'ﬁ%& g&ikrl%'flgéﬂ]# ih:]alluogf\dr ét?eealgjlglgf ]gl?? h 3xarrp| e
simlar toe25 t hathahibingfod bayimpdidi ethd oredowsiriggr ahketropbana26
lifting; 27 Fig., 8a is schematic side view.of a tifth 28 enmbadipent; 29
Fi o 85 is7a o 828R 555, BEFOFRY b sar Yot HPE slemandengshrpg BE shows
in side se@tiongkrview s8ke 0éxtdiedidy eI TG @hdl Bewkabphngnbodi ment ;
SUBSTI TUTE SHEET SRULE 26) WO 00/ 56,6d545_PCTI %SOOEl 00978

9 de rotating sail o

ice for engt service cable around
10 the rope as the rope is payed out to wrap the service
11 cable around the rope, and to unwrap the service cable
12 from the rope as the rope is recovered, wherein the
13 wrapping device rotates around the axis of the rope,
14 but does not rotate about its own axis.
15
16 The invention also provides apparatus for use in
17 handling a load comprising a load-bearing rope, a
18 mechanism for paying out and recovering the rope, a
19 cable holder for holding a service cable with a length
20 of the service cable extending therefrom, and a
21 wrapping device for rotating said length of service
22 cable around the rope as the rope is payed out to wrap
23 the service cable arcund the rope, and having at least
24 one slot to facilitate attachment of the apparatus to
25 the load-bearing rope.
26
27 The invention also provides a method for use in
28 handling a lcad, the method comprising paying out a
29 load-bearing rope and wrapping first and second service
30 cables around the rope as it is payed out, and
31 subsequently unwrapping the service cable from the rope
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71Fi g. 9a shows a side sectional view 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

Vi ewbr espegld gpkess0f a si xth enmbodi ment; 7Fig. 11 shows a BcreBvi/@wrsof a

sl eeve and beari ng8of the sixth enbodi ment® 9Fi g. 12 shows a plan view of a
mai n suppont plasedofrdgie isi xekovabed, nRAtréifi gne 13f shignssarplan vi ew of
beari ngs used in thel2sixth enbodi ment; 13Fig. 14 shows a plan view of gears
used in théldsi KHPSHHWRERPSEsBVEE EgeSHB&Era pl an view of further gears
used i nl6the sixth enbodi nent; 17Fig. 16 shows an expl oded side view of the
drivel8train in the sixth enbodinment; 19Fig. 17 shows a side view of a

gear box of 4t he2@saaneleeffodprarptrsrrgdl1s BaBMRA af Qe vttt Hiedsedilnast of a
cabl e22wi ngi ng deyice; 23RG I A58 i8R ehahi hvenbodh ety Afovd pe

cabl e24w ndi ng devi ce; 25Fi g 20 shows a ninth enbodi nent of a cable

wi ndi ng26dévi ced¥FiiheR wichowsfgrtarehee ehdodiamwingsf o whiding28devi ce;
29Fi g 22 shows a further device simlar to the Fig.330device; and3lFig.23
shows a further enbodi nent of a w ndi ng32devi ce. SUBSTI TUTE SHEET ( RULE 26)
WO 00/ 56658 PCT/ GBOig09718i8& & Rehemathng per$pectilve avimw or art hoi st rope
1 extends froma hgi.st . ro i . i st e sheave 4 3 to
support a %oad (not s lélv?m aggflyr gﬁgiégug%g&r%m%ior%?ﬁ%o e qr%giastflfgﬁe 1 may
be any suitabl e for miofdilngi geviope 5 such as flexible steel wire rope or
synthetic_fibre 6 rqpe, for _exanple of "Kevlar'. A service cable 2 is 7
reel ed onl:L ser vi ce%pdgol é dfumh ggﬁﬁd8%§<?§ﬁ 5% Ne 9 L PRFNYa 12 servi ce
cabl e sheaye 5. 9 1Gebtachoi 8f anpeppapassesuddd aghthe eadinbdle aperture of
11 the service cable drum 3, and the service cable sheave 12 5 is arranged
to be dri¥en ci rcuane‘rgentli"aIIy around the 13 axis of the service cable 1.
By coordipating the gli4.mgveseat 6iek shei her sdo rmRe. W nah ubrathagser vi ce
cable 15 drum 3 and the service cable sheave 5, the service 16 cable 2 can
be wrappetf hel i cal | yofiddRatinB RAbi ke rdpeangements Ahd'i%adii s | owered, and
unwr appedi@s the | 0adgl.s428sr ai S€Hemd i d Mhsrbt i @iishy rope of any
desired 19 properties _can be used in conpbination with any required 20

servi ce cbhnection. 31ussrphipfer SRFFRELHAMIS on other drums can be
added to £3 be rot atp%%.bx theanige viewlidf erenipdlidReulsl @Req 24 2ReFi Q. 2
shows the service cable drum 3 and associ at ed Zé3 parts in greater detail.
The hoi st1ope shea®&anpile 9% Fé@irnhiled to a fixed frame 20 which is
secured tgp any 28 swijlabke; §URPOEhemak St rRiatdfeR tiRRt vikgwn) . The service 29
cable drum 3 is rotatably nmounted on the |ower part of 30 the franme 20 and
driven i ¥otation B}lasgﬁﬁé%ng.asqhmh@mamﬂﬁ SHEYtagrROPEth8Y of

22 Fig. 1 but modified for towing rather than

23 lifting;

24 Fig. 7 illustrates a fourth example similar to
25 that of Fig. 4 but modified for towing rather than
26 lifting;

27 Fig. 8a is a schematic side view of a fifth

28 embodiment ;

29 Fig. 8b is a close up view of the Fig. 8a

30 embodiment ;

31 Fig. 8c shows in side sectional view some of the
32 components of the fifth embodiment;
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WO 00/ 56654 PCT/ GB00/ 00978 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 servw??,éggs‘,a rotary coupling 5 in the case of pneumativcaoomodrydr aul i c
services; such 6 rotary couplings are wel [’ known ep r se. 7 8 The service
cabl e sheave 5 is jeygnabhednhewsaanBudé i H8cOidkare,Lwichd ahot at abl e
about the fixed frame 20 by 10 nmeans of a motor 7. 11 12 The service cable
2 shown ir?this enmbddPRBRLYnAY bReafiBER;|epedtBaNte or hose, or nmay be a
speci al |y ymade cabl @14 6@MRhbakng &idd Ut&diidndl £ahl &(S) haseha) 15 16
The notors 6 and 7 aré driven at speeds related to the 17 axial speed of

t he hoi st 4ope 1. Themspeeambdyref athent 18thegmbrdimerdd. Pref erably,
however, this corre Lon Ll rol fer._.both the |length
of tw st 2% (pitch) ll:«g%glst'h(:é\a%a}fi\h{%flt e&gﬁv&:‘)cééf%a%r{e&)zﬁgn%{lﬁg hoi st 21 rope
1, and the tension iresphetivelycef cabtixtth QbRBinkrg.; 3 shows a

nodi ficatipn in whigh a sec ervigc . cab 7.4.s wapped on.the hoi st
rope 1 al 07(r)lg W th t%ég25§gerg€/$¥% %a Jrcge %féll?“ﬁ %ﬁl% sr%be i (‘5’1511% gﬁ?rtlﬁg service
26 cables &, 17 areo€athepsoxtdeembddiment especti ve 27 storage drum 15, 16
and a respective sheave ? 14 which 28 ma% s%ab%ﬁbe carried on,_a comon
supporting frame 29°+8r FétSEPER F PR sHHEY B FUPEREFVBS AR an 30
opposite i rection bg the dixbthSembedimerithe rope's 31 axis, so that the
second service cable 17 is wapped SUBSTI TUTE SHEET (RULE 26) , WD 00l 56654
10 PCT/ GBdo/ 00978 1Fifouhd ERRYF opP AT Wi YpREGHEIS e oR EB®t hat of
2 the firngt cable 2gigt8d dhBodppati@l us may be further nodified by adding
further 5 drunms and_sheaves to handl e nore services. At |east 6 one service
cabl e is ¥verw appefign theskewerd piapy 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.
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7 this is preferably the |last one to be applied so that 8 the overw appi ng
cable is at the outer surface of the 9 wapped assenbly. 10 11 Fig. 4
illustrates a second exanple in which the 12 service cable 2 is reeled on a.
drum 3 and‘{,ﬁﬁw ym 3 is 13 itself rotated about the hoi stecrapeo/dosro
achieve a 1 el'lcal wap and unwap. As $hown in nore detail in 15 Fig. 5,
the service cabker rMMB dRYiBe aonst ptubedaby HEist dfdgl b2 SHemaabl y
mounted on a hub nmotor 11 which is 17 carried on the end of an arm 18
rotatably Aount&Por I®iste TOPReUIPFANE3 20VERd® PPN IRPS Sheeyie £0. 19 20
As with the first gyamle, hRGENABR! BnSWRNELR FiOSind Al A2 iGQul d be
nodi fi ed by addi ng further service cable 22 druns to be rotated by~the
motor 10 if t heTlppusiste x2pedilr mayi ba abYt deitakpke foum ofampigtumepe as to
overwrap 24 the - n of . the . firs i0.¢:8.1]lustrates
t he exarrplé of #%Foa%dn%%wﬁ?ég F%%%#ﬁ%g f%ﬂ’% ér%r%%’eét%oé\/:ﬁcﬂéfl%ﬁjgl i cation,
for exanpl & i n 2&peayfiory exampleowtngKentarcovikersenyixesamde & day such 29
as a sonar,sensQr .or. sei snographic_s eyl e r o3 sensor array
bei ng toved underimterrof § rtvﬁgeB_cLais%%/f%%%g ih@‘ge%xvtleg]éisggb g Grum 3 is

hi nged to s8he Ibadiviastar getrwieeotabhe slowawng Yessel (not shown) and can
SUBSTTTUTE_ SHEET (RULE 26) WO 001 56654 PCT/ GB00/ 00978 11 1 be tilted to a
desired to&ﬁng angl e by hydraulic or 2 other nechanisns. Likew se, Fig. 7
illustrates therke mudidt eabeon phskbe expopdle Ofcdritgald dpertle s@me use, 4
the frame carrying the nounti rmfor th ervice 5 cab drum 3 bei ng

hi nged t otthe V¥ &STHFe FF‘PE% g’éutﬁ %hea’b‘gstr FEHE KFIFdEa6RYE or

ot her mechani sns.ie/ dFrhagedn¥8nb0ar IRyn bei P atkritd a3 19y Skeihmintwii ch one

9 or nore service cables is applied to a | oad-bearing .
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 gervice

16 cable 2 can be wrapped helically arocund 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
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10 rope which itself carries a service channel in addition 11 to fulfilling
its | oad-bearing function. For exanple, 12 the |oad-bearing rope could be a
steel wire rope 13 carrying electrical signals, or a rope conprising 14
"Kevl ar" lR@do'E&%ﬁi ng strands in conbination with 15 opti ¢ey/cBo®éoerscabl e.
16 17 Fig. 98 oses a further embodi medt of the invention 18 havi ng
first and pecong,driyps,3Lnands32nehisebvace d9opt rangeddhd Heaf g Around a

I oad- bearing rope 35 in 20 different directions and can w nd different

cabl es (fo? 21 Ehamprropripbeesgpvieechrmanrewrl vpg sgpebland avthiahh 22
voltage p r c . p Ltesdir I u ral

| oad- beario%\g ro%g‘l%.ée%h?sgggg gég!ﬁ ?gﬁ%{%&%@}%ﬁ t egtlklﬁvgeagstegggto be useful
particul ar4y i releglticatli oms £26rehepicheetvickdesr i ngratopey IDupdnmions

sl ack during 26, centain_peri.o i h ration of the equipnent. By 27
contra-rot%ti nglrf hehecéfkf;ills sogr ﬁﬁag?héglgg?}%%ﬁa}%bc r%eprgv st'hesfc e less

i kely to grove smytdsceamrplaage aheuwdll hendén |weal-dxeari ng rope 35 sl acken.
In addition, a fragile 30 cable such as a fibre optic cable wound around
the 31 Ioa%l-bearing rope 35 in a first direction can be 32 overlaid by e.g.
a hi gh vol4 age muwertakkecubradsbbBed | FUTE bz (1R Br2G) moudRide/ 56654
PCTI GB00/ 00978 12 1 around the | oad-bearing rope 35 and fibre optic cable 2
in the oppbsit X%t Wohchahd FRAFRERERNS MY QTR F X rid 30RO Pivon to
fragile cabl es sdiits 2% &i Rbeoopyics 4 etc. 5 6 In the Fig. 8 apparatus, two
different cables wound 7 onto respective druns 31 and 32 are paid out while
the 8 druk®d are rotated around the | oad-bearing rope 35. 9 10 Drum 31 is
mounted ofp an agyp 4Q-cqRBeEhBHet & 8Ro@h ”l&ltﬁéeé@dﬁi‘%ﬂe&a\ﬁ{a@gb% top hat
structure with a top 12 surface, and an annul ar flange 41f provided at the
13 | ower ¥hd ofsigiade wablls 2zshesfewdt i MEFike 2D)sprerHaldnmmbileasabipl y 41
has a ce al I 2.1 011 f whi ch the

| oad- beapflz{lg r%%grrp Sggésgs?l{i%éé%gphéé g#lglef%ﬁsﬁléﬁry evel gear 43 cut into
the outerl87 edge of its top surface. 18 19 A second drum 32 is supported
on a further arip5 I 0 npe d 5%[7‘91 hayi a
simlar tio% 21 zﬁ%gﬁfzgtérgﬁgnz %t%\/\%}ﬁ]égi%g%ﬁe% rm%?%é%o?é g%ezz
conpri sesla | owsriadnisplead PFahpe Bdiswirdper ksl ecfhe SreaRB carradhedonher et o

and haVIQﬁaa C%%.r%e ?9&gd5lereferably, 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 gservice cable 2. In this modification, the service

26 cables 2, 17 are each provided with a respective

27 gstorage 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
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24 extending through the sleeve 51s and through the 25 annul ar fl ange 51f.
A bevel gear 53 (shown in Fig. 9a) 26 is manufactured separately but

| ocat ed over the sleeve 27 51s and fixed in place by any suitabl e neans,
for 28 exanrphgokeéssel ding or bolting or other fixing nmeansec8crbiearst he
apparatus has been assenbled. 30 31 The F?B. 8 apparatus is assenbl ed by

| ocating the aradzndssenidopedl dndthepappositbeaitragt iomgso 4haveyr t he .
SUBSTTTUTE_SHEET (RULE 23 WD 00l 56654 13 PCT/ GB00/ 00978 1 sl eeve 51s, so
that the afm as%ké‘?rbﬁ a§’l€a Pabl e of 2 rotating on the bearings ar ound

the sleevez5ls. A slip 3 ring 55 for transmtting electric or hydraulic
power 4 via the rotating armassenbly 41 and arm40 to the drum5 31 is
then | ocat&d ovERe t3RPaF43f§ss PayobeesiirbherhBodifiefdey adding ifunthegs

sui table far thys,and,of @q;eaLeQUEBOﬁsﬁd% &BFe'QgP\P{éé)éﬂ ag ko and
suitable 8 electrical, fibre optic and fluid rotary union slip 9 rings are
avail abl e €. g. e rmeOtse Tedigol6gP¥sryrarped 100 AtheTivsrhed,| abd ve, Unit 7
Dar t nout h, , Nova. td B c f lLgctrical,
fibre 12 opt| C andé) sgrpgjeljﬁeg%%gge}:ﬁtéré%g%i g?{éoﬁo?r%pa lJelgr ys%gt?legdlly

avai | abl e &nd wild qwrrvwmppesgr cbbdef st Aerthd detrer sl fE@eBefelthei ng 53 is
t hen offerg:d tq the S egw i%]'[f( and 17 attached thereto in opposite
orientation to beval gear 3. Afurther slipring 56 is |ocated on top
of the 191bevel ring 53 in order to transmt power froma 20 stationary
source vig the sleeve e_51f and 21 ar 5.0t the rum 32. 22 23
Beari ng rfjngs All’ggare4 tﬁéﬁ’slt&—f‘g?gd 2overThe= 5T ER gla suppor t
bracket 582i s paweatarcawe them agsdled 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
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25 attached to the ship or other structure fromwhich the 26 apparatus is
to be used. The support bracket 58 27 |ikew se has an annul ar fl ange 58f
and an aperture 58a 28 for.the sleeve 51s. Atop ring 60 having a central
29 apertur gd gyssédae t hrough passage of the rope 35 is therpc3iHobdsesi to the
upper face of the sleeve 51s, and securestB1 the annul ar apparatus toget her
around they centgalri32esl eeva 8d8irSWBSIW A BEEETL Rfdr28)ic MO 001 56654
14 PCT/ GB00/ 00978 1 2 On flange 58f of the support bracket 58 a notor 62 3
drives a shaft ¥dero"RCHERLEBR - 64ldkepbied b ow thelustat@&tt®8 but above
the lover $lipfddiFieatribiec®DLAE axfhp A HeRIPOX Ofbyt IaNs WadnPQuer, Vi a
shaft 65 between 6 the slip rings to a bevel gear drivehead 66. Bevel 7
dri vehead 66 eridegdsapeverrryags bBe aneaBinmdmh i fes the reanviieeopposite
di rections: si e y 4,9, 8] tor 62,
t he arns agﬁa%g'%%%ghdst Eé%g?orrlgh?%éetdé Egnrggﬁé%\édle%ﬂ{{g?l&%?s%%e driven
11 in opposit e tdendesiretanngge dby ebydomsl ar cundither M2 dentisals .axi s of the
Ioad-beaerg rope 35 as it is payed 13 out (described previously). 14 15
The bearings 44, 45 support the arm assenblies 41 and 16 51 so that they
can rotates w t lThe tiheemaionsuppobé dpphietkes &HSyatteached whdchhenghi p or
ot her strqgture. 18 .19 The,w nch gruns 31 qgﬂ(ﬁﬁican Qﬁ#gk)and | ower cabl es
by 20 use of elBcfPrE SFTKYEFatfPtepov® iR R T & YD EGR20% he slip
Li ggs i‘35,1c56. @@p@emhiianghtpemgc@gbi@s: a(o%eﬁﬁtde/dﬂmﬁh ﬁidldﬁ.@znddidti&i'bh
ydraulic nmotors are _uy can assed through the drum support arns
40 and 50% r om%h ugﬁliﬁﬁég h‘é?ff%?gtk%‘ears‘lrigp L e s L WE‘ERWII
remai n 25 5t at icpRanyablNbeskahl 0Rop® dMElAYE A&Gef0. wi&e2 Loplt hough the
enbodi ment_ shown in Figs. 8 & 9 is driven 28 through notor 62 and bevel
gear 66, tthe afFArYing e6BFEr2%ah| SN tr Ve FHAHR EPHNLSdRE 51s whi ch
could in 30 ceniaiyeDodLaERE SrPRPL Stk QUL Pfednls rSRAWH R cBl ate 31 and
be rotated using belts, gears, chains or simlar 32 mechanisns. The bevel
gear arrafgenedPtifdwnIiRreEi gable.

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. 1In addition, a fragile
30 cable such as a fibre optic cable wound around the

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

32 overlaid by e.g. a high voltage power cable wound
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SUBSTI TUTE SHEET (RULE 26) WD 00/ 56654 15 PCT/ GB00/ 00978 1 8 & 9 would in
that enbodinent still remain to contra2 rotate the druns under the power
applied to the sleeve 3 51s and therefore bevel gear 53. 4 5 The druns

coul d al so@?o%k%en i ndependently using two 6 separate NpceGB00/6I¥es N0t Or
at the top of the sleeve 7 51s as nentioned above could drive the arm 50,
and the 8 "ot 01382 ne0khd dbh¥EntaLids MasS eI land ¥ itdHeough ikheaB1bevel gear
66. That enbodi mrent would not require the 10 additional bevel ring 53,

whi ch could be ifefbee@Presite Ali¥ertit. i3t SEE Fati 8a€CoRLERED| nventi on
is shown in 13 Qe LEBREAE §9n A GSErddi 10 dab1 LOMRHBERLS £9brkhgpd dcgechani sm
shown in these figures are slotted so that 15 the apparatus can be depl oyed
or recoverded wettlgout 16 first having to pass the | oad-bearing rope through
the 17 cerdre of the nmechanism The | oad-bearing rope can 18 instead be
renoved or replaced within the nmechanism 19 during any part of the

oper ati on.6 Thi §ni shpaFtigcud aapyardusefano wiithf ereavy cabdesveosnded pi eces
of equip t. 21 .The_slots.can iJle vahl. nment ich are 22
repl acednz‘qt er P8 FSSH?%%Y? n%]!:{r%(l)gpe4 f%%ée%ﬁ%cgg elg %ggww{}ﬁ?%\,\{l’ﬁ%

mechani sms Thi sirnas thke advatdédgeraind®@4id |lowidrgpenmiagt kadet 3®nal slip
rings and the segnent 25 could be located easily within a tapered notch.
Single 26 9gear driving would then be possible, but it is also 27 equally
possi bl e 1o dr Drama3s! 06t weumbedadt A kit WO @on8chedecgeansaps shown in

t he draw _ngs and des«ﬁri bed 29, bel ow. Tg’gé__enbodi ment shown and described is
not 30 aflffect e@SEF™PHE AbtRREWRI Fhd I SFHGPRE FoER32 BRring rope to
be removeg or pha¢gdeW 4RdNak Endd e adtigeMas peawvined dbtfwat renoval of
t he notchlBSUBSTI TUTE SHEET (RULE 26)

lower end of gide walls 42s (shown in Fig. 9}). The arm
14 assembly 41 has a central aperture 42 in its top
15 gsurface 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
19 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 51s
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
27 518 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
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WO 00l 56654 16 PCTI GB00/ 00978 1 filling segnent. More than one drive shaft
is 2 preferable to reduce the possibility of contact being 3 lost wth the
centre drive when the notch thereon 4 passes the driving wheel. In the
enbodi nent @é&%}e&u 5 all of the parts which rotate aroundpichsgopasdsdeari ng
6 rope 35 are slotted. 7 8 Referring now £é Figs. 10 to 17, a central
rotating 9;notcheskwd egve 1ol.chhaviche arnaaBEbablf! 8006s 1&dda0me 1k i ts
outer surface is provided. The sleeve 151 is 11 notched at 15 to al|low
radi al pas3age ¥tathied Qe ths PearRpg§gRrPHBInbRehsiseYHIt D8 he AP bore.
An annul ar3Z3 thiystspeady nghithizerarakeactbec! anen erudpce Mwdhe 14
flange 151f froma main support plate 175 through which 15 it passes via a
central apértureld 28w zstsdinet eadassemphy Ahi and uppor4l plattéhel 5wl so has
two side ert s 17 5 u I e.dr] shaf of notors
176 18 an?l??%]gsls?l tf‘éezngozj;%i&ng%gpg??m%%ggi %g rléijglLés{%r r%ﬁn%ge t he outer
surface 216 of thiearsteceef .15Eldbovénghesiiinagée 154f . t122s 2thdvoitdrerl 76 dri ves
wi ndi ng gear 180 which i ed.to .drive the w ndi of the rope around
the central | oddP8VEat ioﬁfg%?‘gpéngggéﬁ\ghd?ﬁﬁ g%%"rml%%gigssmat%hfqrecul ar gear 26
driving twe furdlwertwesrls ¥8brel8ptin a&hd Shmkd2vothrecidinn Laay train
180, 187, 182 drjves a spur .geﬁg 28 188fal SO havijn? %rﬂcgf ch 15 coi n%j di ng
with the ndtch TP 34 Y8 EPE&F®181, ThRE KB§Ry 19° FHER 05 Py
means 30 of a keywherkdhkl Betiekl,oonot gepartwmenth 18bval&kodi®2 31
therefore drives spur gear 1B5 and (by.virtue of the 32 keyway) sleeve 151.

Si nce t helyear Lanpday Blé‘ﬁlareSSFJE(S? FOTEIRSEETOY AT E)cal '%W%6654

PCT/ GB0O/ 9978 Jpk ik SRRC e adRaNtic bbRePOt eBhBEi £5idheaards ey of the spur
2 gear 185 and sl eeve 157 does not affect power 3 transmissionto the

sl eeve 1543 si rk&adE\gh FRilRELRoARA W1ilh RST AR et idind dunthergears 781,
182, the pjher pere.

15

16 Bevel ring 53 is then offered to the sleeve 51s and

17 attached thereto in opposite orientation to bevel gear
18 43. A further slip ring 56 is located on top of the

19 bevel ring 53 in order to transmit power from a

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 51ls
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 gleeve 51s. A top ring 60 having a central

29 aperture for the through passage of the rope 35 is then
30 bolted to the upper face of the sleeve 51s, and secures
31 the annular apparatus together around the central

32 sleeve S51s.
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5 wll still be contacting the teeth and will transmt 6 power to the

sl eeve 151 for the tine taken for the 7 notch 15 to pass the gear 181 or
182 as the case may S be. 9 10 A drum 190 is carried on a support arm 191
attached t ggloh/skésg | ower end of the sleeve 151 and ther ef BceGBoy@pislon 12 of
the drive train 180, 18!, 182 by the notor* 176 13 drives rotation of the
arm 191 arpund the central axis 14 of the |oad-bearing rope, thereby

wi ndi ng the cable gn 15 the drum 190 axially around the | oad-bearing rope
35 as 16 i1 is Puyddngst 545 GESEP?b%%P%‘Pre'?/i%‘iPsqliﬁt PR B8 M5iO&t €3nd payout of

the cable $n the i 13828 851 ¥8Na IFeibd®ted dikhbddiowahdkhendrive train
to be described 20bel ow. Mdtor 177 hasa driveshaft 277d passing

t hrough2lthe apiiadkes E8i RuEhehayd SRppUehIHi® FAR9 RS5spadbe2Ber8rspaces
a gear 200driven hysBabindf76sf £ pamiRel I over iy 68 0% ot BeFRLAnSUPPOrt
plate 175. Gear 20024is part of a drive train 200, 201, 202 simlar to

t he25dri ves t r aithel 83 ip18ina82tasa preve bgtar dsivehsad 260r i Bevetai n 200,
201, 202 dr4j ves k tEen.R ) q_,q,%)g eal, £05hayiyn ot 15 and
| ocat ed28a”r oun t%éahg ge\k/g ?LS%%%@%Qgeaérhiengl 3.%Then spur%\élgargﬁg%%% is able
t o rotat er®l at ithemt ant hppet teg ed 154¢t B G isnditianeoualyund Byhesl eeve by the

operation of the3ldrivye_ trai . The driyve _train 20 201, 32202
meshes wi teﬁ an Sdﬂ’ggre \rf8\¥v08fe %e? dZ%lggn(\)ﬁtqﬁemoggjgr 62$UI§§‘?I ‘?%’FE %P—i (RULE
Z6) WO 100/ 56634 ah PaEL&B004 0ty Brund JR1 Gndr 3geaan?@hual be datvérs a

| ower row 207 of 2 teeth which are clearly..also.driven in.rotation by 3
operati ort’of tH& §PPYE* Fa?‘ﬁn%fr%ﬁ?l%flrﬁc%}ﬂnﬁelar&uggt Q%F gears 210,
211, 212 yesh icendrhashkos of nharldal Sddrmngdespei Bbadakohtt he gepes 180,
181, 182 with the 6 |lower teeth 207 af the spur gear 205. The gear 210 is 7
| ocated ot a d%We (gﬁﬁfsfl?%%n%’é‘?‘é’oo‘fs&ya? Tight angled 8 gearbox 215 where a
bevel geara or simlar arrangenent 9 drives rotation of a perpendicul ar
second shaft 216, 10 which through a pull ey wheel drive-sLit he rotation of

the 11 drium 1961% SGATIRES bhn ki LHRPE F&G 3*0hAFReBPL395sthi 788 such

neans. Thies al lsawgot BRafDEREY t@akOtsHatid whthah k@wematRespgwert or si gnal
cable on the drum The 14 gear. box 215 is nounted on the drum support arm

191, 15 WM ch P¥akErl PR PR @ tdicmbdPsecuPERETNEETROBUTYE6 17 The
| ocating 1@ nut 220 secures the winch support arm 18 the double row toothed

gear 205 the single row toothed 19 gear and_two shinms, which all slide up
onto t he 1%wer T86 WaRFhofrime tedlhI32 (2% PRGShoBRAedOWSFi FalRtea 2Y 21 22

More tharpne disdnpgag) ferpfOVbs et dadine %m@@ ERRhsASt €88 CEhAGthh and
where two druns_are_provided, they can 24 be rotated in opposite

directi orfd 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, 50.
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.
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25 26 The central rotating notched cylinder is held in 27 position by the
thrust bearing and the nain support 28 bearing within which it can rotate
freely. 29 30 The main support plate is attached to the ship or other 31
structure {rfhorksyi des the support for the notors and SUBST/HBDE0GHEET
(RULE 26) WO 00/ 5665a PCT/ GBOO/ 00978 19*3 the bearing housings for the
mai n support besrd g vl 2 ibhkust beBodfgend 4t All coORPONEY ScoHwefer ably
have a notch cut in themto 5 allqw the | oad-bearing rope to be swng into
the 6 mechani smOBFuSEOATRE HBESF FBSrBPYEE RMRLIFACH £hf FHhed¥sund t he
| oad- bearifg ropg they ceRbkbreobal,tndg8aposgh can be lined up with the
notch in the bearings 9 and the main support plate. Using the notor to
rotate 10 4he gear its notch can also be aligned and the | oadll bearing
rope can either i t3hi h LS ARy f if. 13 14
The teet he%n thTek%(%@@iggyl%B%;ms%Bgeggbﬁ% g?é&gl%&?%%l aceggbl;{ggrga{?lt | ey
system such as seraradifometionski gOneemeger wak chhest®p hdilshed denlet 185b
runni ng on, gear 7 S e} ' i VN r ' 1 tors
used for 2I7ri Vi nSSLs;r?yslg%nitﬁéﬁégegéﬁtgfygé%ygegjé?? et eﬁ%ronclji]%én%s{ﬂgg:rlﬁ e of
any suitab?e typgor2k2Cooudat doaske hbeoasmawssénible 4orthmmghyadres are 22
emnently suitable nd._a st rd ctric or hydr aul i.c ars

avai l abl e Tor (;%veevré eféra%’bng%g 8?18%&1‘%%@: n"ﬁ%‘fj}fz%c c}/utr erresqud%-ae;rl%ﬁqﬁ, Eat on,
Whi t e, Manmesnedui2s dredr bekre 1Hankgr 55| diviey/clancoulad beotreatsreat.e sui t abl e.
26 Various,  different kinds of notors available for the 27 winch and frane
driving motors etc will be well known 28 to one of noderate skill in the
art. 29 3 Fig.a hrdhews iapkuibleradesheeohayvhegi rdrittisdn drau@hasu 131
arranged above second | ower .drum 3501, both_ of which 32 are arranged
around a H)ad-lfg"frirﬁﬁ‘arl%é‘glFﬂxﬁFchlﬁaE%eySUE@I‘TW@-IE‘@TR“@ULE 26) WD
00/ 56654 21 0 PGEERRAEOEBwA LAr eHEBe t hEdliréx esre HiHtHd®E320a€ach have a

15 the apparatus can be deployed or recovered without

16 first having to pass the load-bearing rope through the
17 centre of the mechanism. The load-bearing 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 slots 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-

31 bearing rope to be removed or placed within the

32 mechanism as regquired without removal of the notch
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2 respective arm 359u/ 3591 and spooling gear 360u/ 3601 3 which spools oft
the cables in the upper and lower 4 druns in different directions and can
wind different 5 cables (for exanple a fibre optic comruni cations cable 6
on the uppe{diolpesao0u and a high vol tage power cable 7 onptienboneers drum
3501) in opposite directions around 8 the*®entral |oad-bearing rope 1 in
the same manner tas 19ngheegnidoei Nedrslasean ke wirtiker @gard tg Fig. 8 and 9.
10 11 In the Fig. %8 agﬁarat us, tvvoa_g{fferent .cabl es _ wound 12 onto
respect i ve 4dr unBr856625A8 B80T Fi% RARSWHilAE Y195t RenERrRE BSYYY 3591

rotate around thestoadtheahé ngertope ddive whenl@nlr uBBcB50HePa¥E @ top hat
structure with a pair of 17 annul ar flanges provided at the | ower end of

side 18 wail s. PRESEEbFRS| LRI AR eedt KEaRROPALmeOtE| geR, and the
side wallssdefipejaseythodes4ratigh 2QcMicchbligahehst 1 69880 da £A1 Pass
axially. The arns 359 21 are each nounted on a sleeve wth an annuf ar bevel
gear 22 cut int&ona dppase leatdRdto all ow a single bevel 23 drivehead 360
to drive egch of the arms in opposite 24 directions. The sane or a

di fferent bevel drivehead 25 can be used for each. Bevel drivehead 360
engages 268beveReédreigesnan tchd igsns 13500aAd , dri vesttaknrotat2ihgpposi te
directionssinmu S Si force xerted fro not or ( not
shown) , thg ar n%gggﬁg h%]\'s/é%‘gélzl%ldr ?%éﬁnignagpsggﬁggc%)g??%?rg%f(ﬁich’b

di recti ongOar ouhtls 30utdre serfaed imxipsosfidede | Ohd- bbeeveigl3opies 1 as it is
31 payed qut. 32 BSTI TUTE SHEET .( RULE .26 WD 00/ 56654 21 PCT/ GB00/ 00978
1 The dru%g" are” gl%e%na% lfF5r are agé%wvxﬁlagﬁa oP88°885? g'gh% XWF s13p rings
as previoagly deseoudiedhe nbtAllt haughtbhehenhrdabebdrs hovin ianrkilgar 18 is
driven S through_a notor and hevel gear 360,.the apparatus could 6 al so be
G ven trom o cFBEVRE TS dat S6BoaRCRRyEEE TOUC, T LARE ViR GiPooul d | n
certain emhodi nEDdsgrsrfida-ch @Umadh thppassepbhye anvs benroiq ahiksi ng
belts, gears) 9,chains or simlar ani sims. The bevel] gear 10 arrangenent

| mech
shown i n BPg 18-E0oRTEeH Hiar SRBGARTEAPSTIUES] 1157 or 9P PLiRGa. r ot at 6

the arms weder the mowersubpoaarpiladet 076hg1sberye whsl 4 ey efgua el gear
360. 13 14 _The arms could also be driven indeEendentIy using two 15
separate ot or st/ AA 1§ FhreUghowbight GRengF 1 RanP e b i PF&¥isc d Mhi ch
has a 18 tpoughald 17 hersd.han a drum5 for storing the service 19 cable 2.
This is very useful for very thick or heavy 20 cables not suitable for —
st or age oh%a drum 5. The 21 trough 5t is provided wth spooling gear in the

form of 2Zzosheayaga 80 b uEHbrePbeaRahly175CoLPLE@E@s LENSI QU 23 FARNI Ces
such as a_linear_w nch e. g air of t%res 24 though which the cable can

. a
run and wAtch ret de tHesys éégl abpKer BBy fEmRIONMIEEit slightly. A further

trough 26zgan be added to provide another service cable to be

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 15
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
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27 wrapped around the rope in the opposite direction to 28 that of the
first cable. 29 30 Fig 20 shows a further cable w nding device which 31

di spenses with the need for slip rings. The Fig 20 32 device is suitable
for cabl es%&? W Il withstand a SUBSTI TUTE SHEET ( RULE 2@X/GcBob)édses)/ 56654
PCT1GB00/ 0 531 twi st every turn or alpretwi sting of the cabl e befo_ré 2
it is run ento the. df Wpas the dHer e cR8fingBbEesnaf aLBemB) Fabk e @lésip towll
be dependant on the dianeter of the 4 cable on the cable w nch. In the
Fig 20 devRce t¢easififfalansowdreeyer Wodedeabl Botanffepe mowed from a power
supply or other | 8 C I QR cChat owg) LMk a er al i eaves
onto a 9 f|9rst %?%{n%/r@s:&olf ns%n%rletﬁgi ameeter. l%’Eéng%ﬁe %?gﬁfre{:grt% rg:?tu%bSS can
be | ocat ed4on ahs upperdjparentofoniehefwthehgtéardr ufiwhigh, came edtteer be t ur ned
by a notor, or ¢ 12 r in stationary,wt arm.revpl ving to. .unwap the
13 cabl e ffom i‘f'ﬁHThsgtlplﬁLrg)c?sém atc(r%é‘%grrﬁ% g?%ﬁ%t aérrldd‘?'hﬁ 17 FES al | ow

i mted nogenenpowsr tde the Bldews aslt fexrl bhbot sie r opleemefot Wisd t her eby

requiring re turns of 16 the signal/po cabl e _drumthan were originally
pUL 17 ont 8 t hPRTR(T §5e PASH Ehiagopal uoouT 182 18° THRE Cetf® ™Y s

typically paidwpaf fromthe main cable 20 winch drum51 by a rotating arm
Oa rotating in a 21 direction which unw nds the cable 2 fromthe drum 51.
22 The rotating arm9a rotates in the opposite direction 23 to wind on the
cable 2. The argn Sdure a0 sSehrk@eha¥yn24d gu%;pair_taaﬁﬁefﬁ densdryy gyl hoi st
if the tension is 25 | ess than that greset ension. 26 27 In the Fig 20
device, the serheel sl end P§ E8RnEePEYUS 2851 oaRRetRRFRARRe (PSRSLcN gnal
etc) and ygpund & rfe QiQe22 e 888l | 181 UM BS. b RPERLLLL 195 the snal |
drumwal |l 30 allows the cable 2 to pass into the axial bore of the 31 drum
5 where i#3runsdpigred [wgtatdonhefr 6pe armolPheapunedvidie gfentiraln@xis ower
drum 51. |} pas r e s YBSILIUTE, & 015665a2
3PCT/ 6800}00978(?LPVS\C/§H] 1%%@'[ ﬁ)e nélﬁgdru#n 51 and ohto thes g% ef%%gé%mkj??lchz it
i S unwount byt hehes phoini 1§§earienifearoundi hige al e®d deedmingictrreh e 5 ase

manner aspas belep;jieszgoréé}sé%?%ugr gy QF?\{E?%]’B%%G?%%J’%% %peappl iedto the drum

55 with a pretws 0 avold during use.7
17
18 Hoist and payout of the cable on the drum 190 is driven
19 by motor 177 through the drive train to be described
20 below. Motor 177 has a driveshaft 177d passing through
21 the aperture C in the main support plate 175. A spacer
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
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8 Further signal cables can be applied to the rope using 9 the Fig. 20
device. 10 11 In other enbodi nents the cable drum can be arranged to 12
rotate around the rope and/or can rotate on its own ‘13 horizontal axis in
order that “t,(p@é*%e can be spooled 14 off in a simlar mapoesssmother
embodi nent s. Fig. 21 illustrates a frther enbodi ment in which the 17

service cahle 2,pbs.reepefl §aa UM IBARGANRsdaUNbRekSrdd 2osedf rotated |
about the hoist rope 1 to achieve a 19 helical, wap and unwap. The service

cabl e drum?3 na§e2BbERESRsITR HEPHY &MdUFEY PerByaBFFEHBRNTEd on a hub
21 motor 13 whi gRelat€8A b dhie,LRd-a0h 3Boar Bpi8 2g2r ot at ablyhdount ed
on a fixed franme 20 and driven by a 23 notor 10. The arm 18 has a hinge 18h
connecting4it t8eR40fhged¥amel ®0 did Z Wy desll iie rafRIBEOR oSPMAAT thee arm
25 18 about the.fjipg %gpjg Al Ve HDO Je f hage 2811 og 264 b wer
position stF?own Fﬂél{gi ge to ﬁe rﬁ/gher 9%% psoéi ti'on,9 So asZ‘tg%) rrgtvﬂeé)t he cabl e
drum 3 out éof t hewemyte@gtlf2¢7arafe Hheadpureiongr| PPPed Byetdeahid st irsope 1.
29 30 Further s i cabl . | d e 0 ed, by the
mtor 10, 32 sUBT ST EAF R SRR bEsE8:E S B Y007 1
Fig. 22 shéws agéarbdrer2Eibddineent beiveill geatoorheifiba? Lrwavagherent in

whi ch the gervige.cable drum3 is 3 rotatably.munted on the | r part of
the frame 20 4 %H‘Yle? hléoﬁ%tpleori o;%gsipr?ﬁpfeﬁ?éﬁé%aﬁns%§<?%$ %}b%ﬁ L?r%Evgel n 5 the
cabl e drumo3 andhilch viegirdugh et guldrybwhaelD80ives 6hd heotdtidf dfehsounti ng
frame 9 h a hiinge 9h and a 7 ,hydraulic.ram 9r conpnecting two shoul ders on
opposi te g'sLsi degr‘g‘f‘ Jt%% PG gﬁys e F‘ﬁr‘rigcg]ﬁ Beb%@fl V%H%’g“ tY 9 draw t he
sheave- beapi ng panileHf ddh algan® .UpWALES aQUbwdOthé hdomeado afoilsdr ga obj ects
being lifted. 11 12 Fi)g 23 shows a fur,the;_ eng?di nment. i n_which the service
13 cabl e 23i s hef dlOFL WURBETWITCHPE3L| RBBIE o®An B AT 30 ThFat can

rotate about thgeaXigo0f21916d @ReintedThba theddhm Seusiass: Noin Nead to be
rotatably nmounted on the 16 arm 30 so that it rotates on its own axis but

i nst ead 1¥°has #Wieh thrheddnif PLREE PYt &t BStahedt SYFF BT SWF 220 18 drum
5a and cafgi es the cable via spooling gear 32 to 19 the rope 1. 20 21 The
drum 5a mag have a tapered surface and this 22 provides anot her aspect of
the inventVon. Pe el Godiuti ¢ali BASURES BRe nethchsunRPRth@r8cope of

the 25 inygnti ofme YBIN T SHEERORYLEX28)5 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

30 The main support plate is attached to the ship or other
31 structure and provides the support for the motors and
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WD 00/ S6654 2 5 PCT/ GS00/ 00978 1 CLAIMS 2 3 1. Apparatus for use in
handling a | oad conprising a 4 | oad-bearing rope, a nmechanismfor paying
out and 5 recovering the rope, a first cable holder for holding a 6 first
service calbgoMéesh a length of the first service 7 cabl e eeT/eBdi/eogrs
therefrom a second cable hol der for 8 hdi’di ng a second service cable with
a length af then8 seasing Seswsneg<atne e erdimgupperel beariagdaadlo
wr appi ng device for rotatjng said | engths of service 11 cable around the
rope as tHe ropBTREEPBEREA Nt to wrap 12 the service cables around the
rope, wherein one of the 13 first and second service cables is wapped over
the 14 other. 15 16 2 Apparatus according to claim1, wherein each 17
service cébl e RoLIEPTRINPRE S eLFHARhY PRVEY a3 nREFEr Stis1BcEBREI R to clai m
1 or claim2, whesi Phe01dde VEAPRIN G SR i ey gt ot BReSer Vi ce cabl es
to 21 their respective cable hol ders during recovery of the 22 rope and
cabl es. 2% 24 mepppaianus BEdHdiafy the a9kEopr Ecedrhigtel Ahfm weBchherein the
mechani sm,f or B%Mhngr%d rlecfé?i’—‘i{éa&g.néh%?@ L9 ecgﬂgﬁéisgété‘tiﬂ e sheave
and a rope w nch, and 27 erein the ropée passes fromthe rope wnth over
the 28 roBe sheavehapan theerlsiafad rupextigdhd s hieo noliehl dadtheohgarilgs
substantially straLght I S 0 ar a rdi tp_an r ecedi ng
claim 32gvvher§flﬁ %ﬁ% W%p?uﬁg)oﬁipggéc%gnpﬁsgég %ﬁg g?gggc © %#?eFUTE
SHEET ( RURE 26} he §¥hD0iG6GHARET/EBOG/EOBE261 igardi eedabhehbba@r bei ng
arranged flor rgt ation about2 an .axi swhi chcai n%i deg Witg\ﬂt he aﬁi s.of the
rope. 34 6LAppaPSPhEEE otk it &AM prec EanT§ S cMarfre [hRsr BERERRIYP each
servi ce aabl e bol denoved fraeniu.al 6 aperturet hrough which the | oad-bearing
rope pasigs. 7 8 7 Apparatus according to claim4 or any claim9 dependent
t her eon, “Conprising a service cable sheave 10 rotatably nmounted on the
appar at us4and capabéerwforn I \wyara 1isn ;a180r;cubar epat Baarpend the
substantially 12 strajight axis, and wherein Elhe Ieplgth of service cable 13
egi 9@% as t

passes ovar thESBed ¥ dbIR Slifdaf¥stem suc t shown in Fig.
16 14c 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 etc 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
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14 15 8 Apparatus according to claim4 or any claim 16 dependent thereon,
havi ng a structural nenber upon 17 which the or each service cabl e hol der
is rotatable, 18 the or each structural nenber being arranged for 19
nmovenent i Ruiodidekszul ar path about said supstantially 20 steaigpobionss s. 21
22 9 Apparatus according to claim4 or ang®cl ai m 23 dependent thereon,
wherein the ropenmuph, tHdie @kesachTRd &etimsCescadhen diava and t he wr appi ng
devi ce each have a 25,respectiveH?rivhn notor._ 26 27 10 ar at us
according o clEBIRFOrVeaaRFTcParhy 282 e%%ﬂd%ﬂ‘?ojtil'fége%?ﬁr i*% %he rope

wi nch, thesor egeitR %Y egrcabkecdruarand the WEhwi ik deylese are driven
30 by a single source through agpropriate mechani cal 31 |inkages. 32

SUBSTI TUTE? SHEEryRuLim 26 fergptodibesbions 7aptaponisboiid ferentAppar at us
according £0 any,Pracedidd (chabie 2 PASEE! 5 eac b Gifd & Gl ABs e?
respective service 3 cable sheave belng capable of rotation I n opposite 4
directionséto orre tdrotupper Sreml25Appandt ashigh oYl rage inpweny cpbdeedi ng
claim 7 erein t I.C b re o . he s direction
but at i ffer ort® (e nonxg B 350 0 e B AR bt BB ullal
conpri singda llitHeawnteali Agadepearangrecdpai knirf crhesameg manneaneds12
recovering,the rope, .a cabl r dj 3 rvice cable with a

| engt h of %he stehre\?iezcrzneboéial e 1§8%§?%%%$n"6 e?é]e%gar%m]toa%g'gd 3‘%38% rL%g devi ce
for rotati;mmg 15 said | ength of service cable around the rope as the 16 rope

is paged put ta w e service_cable around. the 17 rope, and hgving at
| east onefgl ot OItno cHllgt'ateLé IBPATT ‘é%’rrea\h °o‘$1{1aeereé’§p§ra%ﬁ&§ f"'SuPae
| oad- bearing rapfo k2spectdvéppanas Uss@s axidiImrd iarecipaiid b3r wherei n the

or 21 each sl ot extends_axi Ilg on_one or nore cormonents of 22 the
apparatus@ 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 gtored 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 1is

31 payed out.

32
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23 24 15 Apparatus as clainmed in claim 13, wherein at |east 25 one
conponent having a slot is driven in rotation by a 26 drive train having
nore than one point of contact with 27 said at |east one conponent. 28 29
16 Appar at Y5, @isegdsdi med in claim 15, wherein the 30 drive HOTAGBVOAWITRI | S€S
at least two transmission gears 31 which c¢dntact said at |east one
conmponent at spageddzZumbastel RERY i OMNSa SRR ISRYTESIHEERo(BYL Eedé) ngs WO
00156654 2 8 PGI/ GB00/ 00978 1 2 17 Apparatus_as claimed in clain1lg or 16,
wherei n 3 the dPRfeSLiB| AIRIFPRT R EPeFY A8 &iB8t-a driver and 4
contactingssaid at | east one conponent in at |east two 5 spaced-apart

| ocations. 6 7 18 A nmethod for use in handling a |oad, the nethod 8

conpri si ng4payi A4tbaugh thadeBeeditRpY cevahd twmFdspi A§ dsf fréveand second
service cagl es Broylgnt Bens e I NAVRSG Olthhe agga;%a@asqeanhy

unw appi ng the serviCe 11 cable fromthe Tope as the rope i s recovered,
wherei n 126one eflsthkesériver tudt s 9leavenfivanhioge ratrhieobt Berarh3ot4 19 A
nmet hod as c¢l ai ned;in _cla,m.18 { n; Ser Vi . es_are._w.apped

ar ound thegloag?bgggﬁnégéo%%li%wgﬁig%ggéP%%h%P$%5¥?%ﬁ§%% %slgragrﬁgﬁethod
as clai medsi n cbatnof6the nessehingy tdrel e stapsedl uwatihgchehgst hgears,

| oad-bearing ro g to a nmechanj sm 20 .f or. payin ou% ang recovering the

| oad- beari g rog alds gt atht ?ftWﬁSWQﬁﬁﬁ- Garing FSEETt 8%8he | oad, and 22
subsequentily at hgehhggmént t fieowmait: lreiay irey doafle 23 appar ahbsdiaentw appi ng

t he service cable,?iound t he 24 | oad-bearing rope, mhersin t he wrappi ng
appar at us has 28t&{1] BEER 1RGP ST HAIHR TSGR WG ERBhetPBaROBREr i ng 26
rope passeg as hpplveappbd nghseyldsdrd it rifiaehedvkd ddathgsbpad- bearing
rope. 28 29 21 Apparatus for use in handling a | oad conprising a 30

| oad- bear *Ag rope, a mechani smfar paying out and 31 recovering the rape, a
drum for Ral di ngha seh¥i SuLRM B3 HaMdM v andlebealichPeySgsvh§er &bl €

extending therefrom SUBSTTTUTE SHEET ( RULE 26)
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 serxrvice 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 is suitable for cables which will withstand a
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WD 00/ 56654 2 9 PCT/ GB00/00978 1 2 3456 7 8 9 10 11 12 13 14 15 16 17 18
19 20 ana a wapping device for rotating said |length of service cable
around the rope as the rope is paged out to wap the service cable around
the rope, wog,gﬁmwr ap the service cable_fromthe rope asariGsop/oqses i s
recovered, erein the wappi ng device rotates around the axis of the rope,
but does ngt rotwisc abaity ithenowr axbget@2sAPpAraf ushé ofabBe bdEdandl ing a
| oad conprises a | oad-bearing rope, a mecFani smfor pa i{;&out and
recovering?the +bpks BT FEF ol dPRg-BRES p%?ﬁriée s P dMd ce
cable, andza wappi G HeVike Wan1r skabbpen@ast Obn tHige SO Mh&& £ @pand the
rope around the other as they are paged out to wap the said one of the
servi ce cabl e agrPlheon dpe gebdfdWiREhot her, and to unwrap one of the
service caple and the rope fromthe other as it is recovered, wherein at

| east part of the wapping device can be noved to accommodate | arge

obj ects. SEBSTI ITEheSHHERT 20RJEFiZ6) the signal/power service cable can

LA@. AF. A A A boézq%&z@ ﬁ&eg&)é@ér%pﬂ;. A AnelaaANGAS. ANL. AL . As3. A

. Au. AF. A3. A3. A
syt ni d_ZTUW ca] cedrad axalora o] shbvoa] vad)] safesd kajwiaie aljeajesadinta] ea] ca) ca

T N .
}#g‘z#}( ??]( ((:3{9]’??3/]-El.gt?%ﬁg]f%;%%?%&%gﬂcga c%?%%] c"%ﬁ%aﬁ"&:aa]d] ccwlal]r"(':“élel.rl]e cra] cal ca] ca
] ca] ca] calh ca] carfnc efsc aldnc dec abkaakdath carh cabhea | w=att] ca] adlec alined] ca
444455: ;. : @\ AMA] Ay A* B9GTGNGC Gs | ga\ W c” XS U
] ca] cay] c:é}ca][ ¢ “bé‘]}\fi%] Eélflcﬁ%géfc F catf }\?)M}é]%grl‘jitcoff]'c rga C?Lfgg]wcgzafga

cal] ca] ca]ca] ca ca] ca] caU] ca] cay] ca] ca] ca] cal] cal.call .ca] cal] ca] ca] ca] caU

Teal cal] chf chUI e PR gt OB VB SRS SLsy gy | diametes bl o2

~xsmhc] Xke4 ZU] | d aall-qalwalieait ea] aetbnal € add cale ald el @l eakcal cal cal

cal] ca] cal] ca] ca] ca] ca] cal] ca caULc%}lca%ca ca, ,

, _c~1<Wf 3 wr mgRiike T2BF] ]'“ééfuh’éf atPeaTR) L I mEs) SaFes) €4] chal cal] ¢

a] cal] ca] eV cajreald ; q?fbwakca%sa] &alk af | ve] £ A icaina3n Wbk wr mgb\ Vike'
c

ZUl]]caU] ca] calU] ca] ca] ca al cal] ca] ca] U ca] ca] ca] ca] ca]ca]caUlca]calUca]ca-

U] ca] caU] ta] cagtts] &) EQEEL] €9RF caS/ 1WA Rajdk - | 1 1094 v{v& () -
@109%&' ()1 1098 ()-"110%& ()-110%& ()-/YZuv}~?4 10L<s10%& ()-"9910%& () -

P109&' ()- 109K ()- ! '10%& ()-.! 110%q& ()- vwWa@ 10
FI 10990& 19 - 1! Fh0ugddse2( 51+ P1p3bt B2 (9 Ut itk 2he ainHEakdsss8 () - 1
10 20 winch drum 51 by a rotating arm 9a rotating in a
21 direction which unwinds the cable 2 from the drum S1.
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
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10: V <aB@ 10
FI 1090& ()-1F! 1090& ()-1F!' 1099W&' () - 1F! 109d& () - 1F!' 109%M&' ()-1!'F!1 10%, & () -
1< xmb@ 10!' H' ! 10%uué&’ () 2 10T 10T

10Ty<s10 /dl;??()a/ dekal 0% 7& () - 1FI 109, & () -AF!' 10%& () -1 \ vOnbrvooo97s

10! 10% u&' 1% 10% A& ()-2!110% u-u& ()-2¥! 10%u& ()-2!!10%

& () - 2! 0% i r 2 leme@nd@hl1@%um 51 and onto the spool from which
&'() 21 10% C& () - 2'109&9&T(L 2110% 5& ()-2'10% u& ()-2!10% & ()-21"_=
10! M 10%CC& (3)t 1S PO ¥) the1gpogHing [geanopp t'(})e 1otRping arm
& ()-2!1096 & (95 A1B@Meh@ Tfie same manner as has been described

4 previously. The cable can be applied to the drum 5

5 with a pretwist so as to avoid kinking in the cable

6 during use.

7

8 Further signal cables can be applied to the rope using
9 the Fig.20 device.
10
11 In other embodiments the cable drum can be arranged to
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 is
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 gervice cable drums could be added to be

31 rotated by the motor 10.

32
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10! *M 10%& ()-1"M 10%& ()-1"M 10%& ()-1'M 10%& ()-1
"M 10%: & ()-1)! M 10%>& ()-1T) = 10!! 10%h& ()-31!x!10%1& ()-31 10z 10z
10zS<s10% & ()- M 10%& ()-1"M 10%~& ()-1) 4{wx9_= .
10! 10%&' () widbofdda& () - 3111 10%<& ()- 311! 10%e& () - 31! ! 10%owkiEoye®1s | 10%& (
)-31cdE_=
10! 10%&' (1- 31'd9& A2 ﬁﬁw&o%&fhktﬁékleﬁ@oﬁimaﬁt 1996 (9r T HUER'F(i)r.31C4 ~\:
10! $3110% | & ()- 1! s31 109mn& () - 11 s3] 109%&x&. () -1 10< 10<

10<9<t 10%%’ () -9~ 3p phick Fhggsprvice cable drum 3 is
)10I1|Si'l' %A(?ff/g?g_(;t Jé?ﬂaltfb%&;( hol$8bd0%h&the - 16WL2088 & (9f k¥ 1HQ%URe( pol! 3! 10%& (
10! 31 1094 () - waaqom@ @PPes 3 PASRITY - 1RBOUPDERN (FX A3 1Tt ETE) Ans3! 1098 ()
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9 draw the sheave-bearing part of the arm 9 upwards out
10 of the way of large objects being lifted.
11
12 Fig 23 shows a further embodiment in which the service
13 cable 2 1s held on a drum 5a which is fixed to an arm
14 30 that can rotate about the axis of the rope 1. The
15 drum Sa does not need to be rotatably mounted on the
16 arm 30 so that it rotates on its own axis but instead
17 hag a further arm 31 that rotates about the axis of the
18 drum 5a and carries the cable via spooling gear 32 to
19 the rope 1.
20
21 The drum 5a may have a tapered surface and this
22 provides another aspect of the invention.
23
24 Other modifications may be made within the scope of the
25 invention.
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1

7 service cable holder comprises a drum.
18

19 3 Apparatus according to claim 1 or claim 2, wherein
20 the wrapping device can recover the service cables to
21 their respective cable holders during recovery of the
22 rope and cables.
23
24 4 Apparatus according to any preceding claim,
25 wherein the mechanism for paying out and recovering the
26 rope comprises a rope sheave and a rope winch, and
27 wherein the rope passes from the rope winch over the
28 rope sheave and thereafter extends to the load along a
29 substantially straight axis.

30

31 5 Apparatus according to any preceding claim,

32 wherein the wrapping device comprises the or each
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1 11 Apparatus according to any preceding claim,

2 wherein each service cable has a respective service

3 cable sheave being capable of rotation in opposite

4 directions to one another.

5

6 12 Apparatus as claimed in any preceding claim,

7 wherein the service cables are overwrapped in the same
8 direction but at different pitches.

9

10 13 Apparatus for use in handling a load comprising a
11 load-bearing rope, a mechanism for paying out and

12 recovering the rope, a cable holder for holding a
13 service cable with a length of the service cable

14 extending therefrom, and a wrapping device for rotating
15 said length of service cable around the rope as the
16 rope is payed out to wrap the service cable around the
17 rope, and having at least one slot to facilitate

18 attachment of the apparatus to the load-bearing rope.
19
20 14 Apparatus as claimed in claim 13, wherein the or
21 each slot extends axially on one or more components of
22 the apparatus.
23
24 15 Apparatus as claimed in claim 13, wherein at least
25 one component having a slot is driven in rotation by a
26 drive train having more than one point of contact with
27 said at least one component.
28

29 16 Apparatus as claimed in claim 15, wherein the

30 drive train comprises at least two transmission gears
31 which contact said at least one component at spaced-
32 apart locations.
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11 cable from the rope as the rope is recovered, wherein
12 one of the service cables is wrapped over the other.

13

14 19 A method as claimed in claim 18, wherein the

15 service cables are wrapped around the load-bearing rope
16 in opposite directions.

17

18 20 A method as claimed in claim 16, including the

19 steps of attaching the load-bearing rope to a mechanism
20 for_paying out and recovering the load-bearing rope,

21 attaching the load-bearing rope to the load, and

22 subsequently attaching to the load-bearing rope

23 apparatus for wrapping the service cable around the

24 load-bearing rope, wherein the wrapping apparatus has
25 at least one axial notch through which the load-bearing
26 rope passes as the wrapping device is being attached to
27 the load-bearing rope.

28

29 21 Apparatus for use in handling a load comprising a
30 load-bearing rope, a mechanism for paying out and

31 recovering the rope, a drum for holding a service cable
32 with a length of the service cable extending therefrom,
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29
and a wrapping device for rotating said 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, wherein the wrapping device rotates around
the axis of the rope, but does not rotate about its own

axis.

22  Apparatus for use in handling a load comprises a
load-bearing rope, a mechanism for paying out and
recovering the rope, a mechanism for holding and paying
out a service cable, and a wrapping device for rotating
one of the service cable and the rope around the other
as they are payed out to wrap the said one of the
service cable and the rope around the other, and to
unwrap one of the service cable and the rope from the
other as it is recovered, wherein at least part of the
wrapping device can be moved to accommodate large

objects.
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