W NCH AND A METHOD FOR DRI VI NG THE SAME FI ELD OF | NVENTI ON 5The
invention relates to a winch and a nmethod for driving the sane, In
particul ar (but not exclusively), the winch is suitable for use in
floati ng production storage and off-loading units or vessels where

hi gh pull |oads are needed. BACKGROUND TO THE | NVENTI ON 10The

foll owi ng di scussion of the background to the invention is intended
to facilitate an unddINCHNMANBGAMETHOD FER PRIVINGEHBBSAMBwever , it
shoul d be appreciated that the discussion is not an acknow edgnment or
adm ssion that any of the nmaterial referred to was published, known
or part of the common general know edge in any jurisdiction as at the

priority g efF INNEERPRONCAtion. 15 Presently, floating production
storage and offloading (FPSO vessels enploy conventional heavy duty

anchor_ ha I QW i nNc 0 [_.an i.eve their anchor r
Fow 11hee e BRI R Sackand e Tha el pEbiRL g SGe, ARidRET P
arrangenent .and a drive arrangengnt . ri ng operation, the winch can
ei ther be negéﬁclvﬁV@'Mé the 1 CW'@B"%f?é%aﬁi'oéloa{vawrm&crlowtorage
performed by connecting the drive and pay-out is perfornmed by

di sconnecén®gfftioadingiungs anaesselyiwigre highbpualk watisrase needadges from t he
brake node to the drive node and vice versa are however limted by

manual control, start-up tinme and may invol ve operational errors.
Further, the maximum pull | oad capacity of such conventional w nches

i s 25aboug ACKIGROUWED 1O THE INCYENTIONANOt her type of wi nch commonly
enployed is the self-tensioning (al so called constant tensioning)

wi nchy, Theps d{oﬁ&i@é}?isﬁﬂg%}gnv&f %@ngl?é%ﬁ& ?Woﬂn%il&}&%ﬁt‘?(% %tiﬁ%nidggttpﬁ%cilitate

drive node. and pay-ou per connectin
drive 5 npde. . Th XI ull and release speed.is however |imt
by + he_ ol HOAGrRar e At Mebiese Bt hvafist ot siatE e Sherested that
connected drive, relative |large conponents are needed to achi eve the
full pul Itms@qﬁé'%ﬁiﬂﬁﬁrﬁns%@m%d%f“?@rpﬂqdrﬁ“ﬁé@ﬂ that ameef theqpaterial
maxi mum pul | | oad capacity of such conventional self-tensioning
wi nches i eefaedito Me6 pubtislesd, ot or pantiof the common general knowledge in any
jurisdiction as at the priority date of the application.
15
Presently, floating production storage and offloading (FPSO) vessels employ
conventional heavy duty anchor handling/towing winches to lower and retrieve
their anchors or tow lines. Such conventional winches typically consist of a brake
arrangement and a drive arrangement. During operation, the winch can either be
20 used in the brake mode or the drive mode. Pull is performed by connecting the
drive and pay-out is performed by disconnecting the drive and varying the brake
force. Changes from the brake mode to the drive mode and vice versa are
however limited by manual control, start-up time and may involve operational

errors. Further, the maximum pull load capacity of such conventional winches is

25 about 150 tonnes at full drum.



10 It is desirable to provide a winch that alleviates the above
limtations. SUMVARY OF THE | NVENTI ON 15Thr oughout this docunent,

unl ess otherwise indicated to the contrary, the terns "conprising",
"consisting of', and the like, are to be construed as non-exhausti ve,
or in other words, as neaning "including, but not limted to". In a
first aspect of the present invention, there is provided a wi nch

whi ch i s Afshet §bkefiwnchusemmorly eatployedois dbe selfdensiboingdelsarddllied

of f-1oading units or vessels where high pull |oads are needed. The
Wi nch comysesi t@né’M)r!ﬂﬁg) wheel Thé é@ﬁﬁ@n&bhln@dﬁuﬁch@s BQﬁﬂlﬁdd@BN\%)erated in
cylinder, a pawl cylin and a pa . T e W nch conprises

W nch Whecﬁ!a drivé nﬁ'@t'j@ B:c}{ p@ﬂed'noaﬂ@[) e dririted %\P{?o %%Hﬁgﬁgﬁhvén a

first direction; positionin connecte

cyl i nder 03|t|on|n | i era e to nov | i nder
ot wedn PR S e e b ieas Seest Byidnetar Ty Betre B HHR

wheel in the first direction 5and a second position whereby the main
cyl i nder 668 aidhe matar Ouaie heromtinkees use op g cerngstedidrive. galpdiye
the wi nch wheel to thereby restrict the rotation of the w nch wheel

in a secdaediareptnents aamdeadgdid aclibiva der fullgnuileandethet makineumapkedtihie
paw cylinder operable to nove the pawl between a third position

wher eby tdfenpiaMite IFIRTRS, thBem¥kiffin WOR &dacdesb ity @fsBh ROBIVEMIhal self-
wher eby the pawl does not engage the w nch whee Advant ageously, the
wi nch al liguSioRinBUhihch88% SRAGISMoRhedbt fRaTRT 450, tonnes at full

10
It is desirable to provide a winch that alleviates the above limitations.

SUMMARY OF THE INVENTION
15  Throughout this document, unless otherwise indicated to the contrary, the terms

nou

“‘comprising”, “consisting of”, and the like, are to be construed as non-exhaustive,

or in other words, as meaning “including, but not limited to”.

In a first aspect of the present invention, there is provided a winch which is
20 suitable for use in floating production storage and off-loading units or vessels
where high pull loads are needed. The winch comprises a winch wheel, a main

cylinder, a positioning cylinder, a pawl cylinder, and a pawl.

The winch comprises:

25 — awinch wheel;



15drum Preferably, the winch allows a pull |oad capacity of 600
tonnes at full drum Preferably the second direction of rotation of
the winch wheel is in the reverse direction relative to the first
direction of rotation of the winch wheel. Preferably the w nch wheel
i s a ratchet wi-nechmafteeylindenpdapiedgoaotpsa thenvinchawbeelrialai firgt difeatiost h.
The advantage of using a ratchet winch wheel is that it allows

20cont i nuous rot & gosméniAg coimderi ddrPaetedi tbahé indin \Wiih@erP iRy gddilictang
notion in the opposite direction. Preferably, each of the plurality

of teeth is unifQuimbatoRs¥BIBbhEG thé"fn%gn gﬁﬁggf' ggg@%’%h?ﬁﬁﬁs&gﬁﬂt e

sl ope on one edge"and a steep slope on th

DESCRIPTION OF T W .NGS The invention wll. be illustrated, by .way
of exanpl  onl y. ‘EHDGAY on oy it IbiabE e wipgRumsie T I Fiecieci

acconpanyi ng drawi ngs, where: Figure 1 illustrates a winch at a
pre-sfart hone' 3;515’2%‘ BEERNhReYHEM Méer %’hﬁ*ﬂ%@ﬁﬁb@f“ﬂéﬁf dges pRkrotate the

invention. Figures 2 and 3 illustrate a winch according to an

embodi ment of thevinglhvediteietin at the pull node; Figure 4 illustrates
the winch according to an enbodi rent of the invention at the end of

the pull node, —whepgivnaddiedits bAGad® thedlvirdhen @i No EiérieBy @estriet thact s
froman extended position towards the 'hone' position; and Figures 5

to 7 illustrate tBeeaniial wikdWhBearih Pleddi dtEBn Anyari ous

operating nodes as seen froman operator's point of View. Q her
arrangenents of the invention are s|,bl e an consequent | e
acconpanyi ng dr aw Rﬁgp@ﬁ'gdﬁf)?o'?rbecﬁggﬁhh@r%?@oﬂieaga‘gﬁﬁawggﬂpﬁ%raﬁ%‘em
eneralit
g 10 Y move the pawl between a third position whereby the pawl engages the
winch wheel and a fourth position whereby the pawl does not engage

the winch wheel.

Advantageously, the winch allows a pull load capacity of at least 450 tonnes at full
15  drum. Preferably, the winch allows a pull load capacity of 600 tonnes at full drum.
Preferably the second direction of rotation of the winch wheel is in the reverse
direction relative to the first direction of rotation of the winch wheel.
Preferably the winch wheel is a ratchet winch wheel comprising a gear with a
plurality of teeth. The advantage of using a ratchet winch wheel is that it allows
20  continuous rotary motion only in one direction while preventing motion in the
opposite direction.
Preferably, each of the plurality of teeth is uniform but asymmetrical, with each

tooth having a gentle slope on one edge and a steep slope on the other edge.

25



150f the preceding description of the invention. DETAI LED DESCRI PTI ON

The invention relates to a winch, and in particular, a winch suitable

for use in floating production storage and off-loading units or

vessel s where high '%\F | oads zo are needed. |In accordance with an
an@

enbodi me@RIEGF P NGAF TtHe DRAWINGSi ded a winch 10 which is

suitable for use in floating production storage and off-1| oadi ng
(FPSO) unihesinpenticeswél lse iNbsiratedi oy wayl of dxaatse anty, redntetimemhtseofithach
10 conprises a 25w nch wheel 12, a nain cylinder 14, a positioning

cylinder ptéserdt |@@Mtloﬁ)&hxth’lﬂ@a§&m@m@|® aaingd . wherge winch 10

conprises: a wnch wheel 12; a main cylinder 14 adapt ed to rotate

the w nCBF(%M]%eH hiRsfratdd & h&ﬁcaf %‘ﬁré%‘céﬁ’s%ﬁ%m déelgré%i%g‘s to an

connecte t he main cyl1 nder posi tioning cy

operable t ve main nder 14 between a first p03|t|on

wher eby t Qx%ﬁ n&?FfﬁHBYeQ tes the winch wheel in the first
direction and a second position whereby the main cylinder 14 does not
rotate t KdOWieAchanghadiustrateapyish @gcg@ym@ﬁm@ mbegigent ofhaiimeantian <d|
12 to thereby restrict the rotation of the winch wheel 12 in a second
di recti orthe ganineoggawl cyl i nder 18 connected to the paw 20, the paw
cylinder 18 operable to nove the pawl 20 between a third position

wher eby  trigurganilivetrgagedetiachigtebraiged ahZerabedithdrd wr e RR&ntibaat the

whereby the 15pawl does not engage the w nch wheel 12.
end of the pull mode, wherein the piston rod of the main cylinder retracts from an

10 extended position towards the ‘home’ position; and

Figures 5 to 7 illustrate the control flow chart of the winch in various operating

modes as seen from an operator’s point of view.

Other arrangements of the invention are possible and, consequently, the
accompanying drawings are not to be understood as superseding the generality

15  of the preceding description of the invention.

DETAILED DESCRIPTION
The invention relates to a winch, and in particular, a winch suitable for use in
floating production storage and off-loading units or vessels where high pull loads

20 are needed.

In accordance with an embodiment of the invention, there is provided a winch 10
which is suitable for use in floating production storage and off-loading (FPSO)
units or vessels where high pull loads are needed. The winch 10 comprises a

25  winch wheel 12, a main cylinder 14, a positioning cylinder 16, a pawl cylinder 18,

and a pawl 20.



FI GURES 1-4 show side views of the winch 10 in various nodes of
operation in accordance wth an enbodi nent of the invention. The

wi nch 10 conprises a winch 20wheel 12, a main cylinder 14, a
positioning cylinder 16, a pawl cylinder 18, and a paw 20. In
this enbodi ment, the winch wheel 12 is preferably a ratchet w nch
wheel consisting of a gear with a plurality of teeth 24. The teeth 24
may be unfHewndhut0 @6masyestetrical, with each tooth 24 having a
gentl e slope 24a on one edge and a steep slope 24b on the ot her edge
as shown in Fl QURERinkrdvhddieBpace 26 between adj acent teeth where
the gentle slope 24a neets the steep slope 24b is defined as a tooth

space. The advantage.of using,a ratchet wn wheel is that_ it allows
conti nuous rot 51r>fi f?8¥!'r}d rgﬁﬁ;{ag&]ee&& ?Oin%tteﬁgﬁ W/!ﬂ&l’ ghﬁFL\'ﬂe%f'fS&uS'reCtlon’
notion in 5the opposite direction, the operating nechani sm of which

will Be described® PRpsiHoming cibinderdttgornadieg ta tigrmpinsciligdepi4die Each
of the main cylinder 14, positioning cylinder 16, and pawl cyli nder

18 preferably comusitoesnagcyindendbiopairalbieltd ovosoithe maini eydindec 4 betiveard
at the base of 10the respective cylinder and an open end at the head

of the respectives first posigbn wheplsy tHe math byinde setetdstheenbeWhew! in the
body. Preferably, the piston is a hydraulic piston. The head of the

pi ston rod is defg : I i st 00
Dl Ston rod i s extindiatphaid §3EAH BaAFoS WP ARNARTEEFe does
fully or partially.retracted. in the hollow body, or may be fully or
partially ext endéﬁ)tf’&(ﬁﬁ ﬁﬁe\%mfg Vmﬁ?lbw body, depending on the desired
position of the respective cylinder. During extension, the head of
the pidst on rod—erfePa¥k2q peapieddomnoass the aynemwhasl t2 tq theselly resitictdhe
away fromthe base of the cylinder. During retraction, the head of

t he piston rod nootdionoiding svindrewtieekt2 iroa setonddireeitm; ahdt he
cylinder. 20 At the closed end of the respective cylinder, the base

of each of the_n&i pawyéylinger 184onRestetitoMh@@aky 20 NEerpalf. cyindedraM
cylinder 18 is securely connected to the flooring of the winch so

that moverent of ddaraKESBSHIeHMIPEoVR e YR bashs threldane

parallel to the flooring plane is restricte

rod of the positigni Linder 16 is seclrel onnected to the nain
eyl i nder 14" at o FEOUADeEReR RS Wik WARP G55 & RaRR PERECRh &Ry e
base of the main cylinder 14. The positionjng cylinder 16 serves to
i ncrdase or decr e W@Pgﬁa@iﬂ%hwmcftwaeg'o‘r%i tudi nal axis of the

main cylinder 14 with 5respect to the flooring plane of the winch 10
by extending the head of the piston

FIGURES 1-4 show side views of the winch 10 in various modes of operation in
accordance with an embodiment of the invention. The winch 10 comprises a winch
20 wheel 12, a main cylinder 14, a positioning cylinder 16, a pawl cylinder 18, and a

pawl 20.

In this embodiment, the winch wheel 12 is preferably a ratchet winch wheel
consisting of a gear with a plurality of teeth 24. The teeth 24 may be uniform but

25 asymmetrical, with each tooth 24 having a gentle slope 24a on one edge and a

5



rod or retracting the head of the piston rod, respectively. The
piston rod may remain in the fully or partially extended (or
retracted) position for a period of time so as to hold the main
cylinder 14 in the desired inclined position. The pawl 20 engages the
ratchet \ieRMSIRRER4bIoN Hie ofher 660¢ IRe shewthin Ftﬁél@‘egtﬂ-é- Eheprach26ne
edge of the tooth acts as a ranp for the pawl to ride on. The paw

20, whi clbetweers ad)dcgnsimetmyheoa trexlgentlk slope i24daangaigatiewitddp slhpe t2détib,
will ride up or "clinb" the gentle slope when the ratchet w nch wheel
12 is rotgfieddias Lot dRidd. The eemntéggeoﬁmm% &l rafdnet $ench WRESI i9hat it
The pawl 20 will then slip or "junp" 15 down the steep slope on the

t
e ke R
0 . . i . .12,
Pt 90 RE o BB BRSSO e BB

direction, the pawl 20 will then ride up the next slope on the next
t oot h. Bdrther defails i Raragraphsda falel 2012 is rotated in the opposite
direction the pawl 20 will jam because the pawl 20 will only all ow
novenent al ong the gentle slope 24a of the tooth towards the bottom
of the tooth space, and does not allow novenent al ong the steep sl ope

24b of t lEachasttthe nidie cyhnder2(d, pRRftBnagptyistet 16, snd baeec@indehagbot t om
of the tooth space at an angle so that any backward (or opposite)

ot i on wigrbafdbls BohfifisBaY o ARAALaRILADAIARTG Hose LA St Hcbidist

prevent any further backward nmotion. This” ™ w imt the ba

R L e g e
ion. .| ’ i 2 and w .20,

o g Do TR S b Pl s Prefut o fainashcat e

is made to turn the 5Sratchet wi nch wheel 12 in the backward

di r ect i orlhevitgaccofihedqistag red éedeatietesthadeadincuedgsiof Wetpistonovier the

direction. At any one tinme, the ratchet wi nch wheel 12 is capable

of rot at ipigjon mod eextendiagdrain tiee hobow dody nfhe bistore xedmriay, bd idlyul |
node and in the backward direction during 10 the pay-out node. Prior

to the oper@liyqetrattcdng thé h@ho@%od'ypékrrﬂ%ﬂlﬁa My b @ ard(y exténdidefrorhdhe

and pawl cylinder 18 are rel eased. _ he operation of the ratchet

W nchsWheglioddhoty! HePOHUIRG SHEREddifed! JdsftRn h8%espective cylinder. During
extension, the head of the piston rod emerges from the hollow body and moves in

a direction away from the base of the cylinder. During retraction, the head of the

piston rod moves towards the direction of the base of the cylinder.

20  Atthe closed end of the respective cylinder, the base of each of the main cylinder
14, positioning cylinder 16, and pawl cylinder 18 is securely connected to the
flooring of the winch so that movement of the respective cylinder in the horizontal

plane parallel to the flooring plane is restricted.



15paragraphs. In FIGURE 1, which illustrates the ' Home position'

step, the piston rod of the main cylinder 14 is shown to be in a
fully retracted position and i s about to extend upon activation. At
this fully retracted position, the head of the piston rod of the main
cyl i nder The headhef theristgniigd sh jhepesitening eytirgel Gis secugely 6enRecpdde
26. The piston 20rod of the positioning cylinder 16 is shown to be in
a r et r acttee npis icylingrerdddatr & pasitisn prefetably atidaay bdtwesn tHeomeadchaod tiout
the step. The piston rod of the pawl cylinder 18 is shown to be in an

ext ended Lzeeidfitige ezl c?l@mﬂrﬂsl. ThetdwsitRxie@mMdee d6tdepved oy inb@aeEtort he
step. The piston rod of the positioning cylinder 16 may or may not be

in a fulldcreldeAhESHcIRRtibhi? the DA itﬂbﬁbpgxié%‘ﬁiﬁg ﬁéﬂ?cﬂﬁ‘@er‘iﬁl\hiﬂﬂer 18
P ong t he

may 25 or may not belnafuII%/r tracte osition so as

pawl 20 en he., ratchet w.nch whee 2 at ope of the tpoth .space
6"t 05t haP SR TR I ToaME P BheBr i uliiie bV Stertllfy finhofe bR hiFER
piston rod of the main cylinder 14 is fully retracted, the piston rod
of the pdRf OF &Ar3iNeVinefigad ofdhe pister fedi redpertively. Jinetrisfondad shay he
pawl cylinder 18 extended, such positioning is termed as ' Hone

Posi ti on'remsirhia thatfolheor pamially ekieeded Zor eetractsdmdsiticat for agiermadfrione
rotating in any direction. In FIGURE 2, which illustrates the pull

step or polds footed thdeaiatglireierwdniahhadesired hdlined powviiono rotate in
the forward (shown as counter-clockw se) direction. The piston rod of

the positioning cylinder 16 begins to extend gradually and slowy
increase the inclination of the main cylinder 14. The piston rod of

t he Si t+ |4 2ndi n ' ' e t d
posi t0on MR 20°5kade Bt ivitit BFeBhte RERRS B e 1abite 1 GQite
been achi eved. At the s i me, the piston rod of e.min | i nd
DT gr SIRRE O Obs EaHE AN [T Gt 5 BBt fordes bawl (STHE st PRBG20.
of the pawl cylinder 18 remains in the sanme extended position

15t hr ough8lieh tsnissially spasg-loggrd i keamit eogaged wilh thaiteetby wilhdde upsr
continues to extend, push and rotate the ratchet w nch wheel 12 in

t he forwdclimdl thecgerdle. sidge whenrtae chiehetviviradn wheell 1212 roatedirabheg i n
the forward direction, the paw 20 is clinbing along the gentle sl ope

Of one Ofdirtebﬁorﬁ,@.g.ht_h@faﬁthaoblahi%BQﬂrefaﬁBﬁ.hTN@QQWI Zﬁwil?ﬂweWQid @’?uhﬂ "
wi nch wheel 12 continues to rotate in the forward direction as the

i nc nues | i .
T R A T U Sl G O N L

e ST S R e
20 26, 25 i
AT SR & R AL R

As the ratchet winch wheel 12 continues to move in the same direction, the pawl
20 will then ride up the next slope on the next tooth. But if the ratchet winch wheel
20 12 is rotated in the opposite direction the pawl 20 will jam, because the pawl 20
will only allow movement along the gentle slope 24a of the tooth towards the
bottom of the tooth space, and does not allow movement along the steep slope
24b of the tooth. The pawl 20 bears against the surface of the bottom of the tooth
space at an angle so that any backward (or opposite) motion will cause the pawl

25 20 to jam against the surface and thus prevent any further backward motion. This



wi nch wheel 12 continues until the piston rod of the main cylinder 14
is fully extended. The piston rod of the position cylinder 16 renains
in the extended position. Upon reaching a desired 'pull node'
position, the piston rod of the main cylinder 514 starts to retract
from an éwdlélﬁu&h\edwkwe@% mavemenisftag safchet winghvéheg! 12He a tepttalenohat
may or may not necessarily be made froma fully extended position.
Prior to mheimehyastongrasthet peaviRsisattingchoomatinéo oheck thel baukerard 4,

the piston rod of the pawl cylinder 18 is first nmade fully extended

so that thetRaMn dthek Worly, tRBFaEest eht WeEd BPasE 1 pARE2@ wdimg in
teeth of the ratchet w nch wheel 12. As the piston rod of io the main

cyl i nder : : ith
the rat chEr nan shdai SN e MatlarigE e Bhnt Aol RIRBIE G o8
space so that  backward atjon of the ratchet wn wheel 12 is
ron b - datches &Mt Rbe] £A M ekl ety wile Hlputing Fepdfiaigmept
neutral position without exerting force on the main cylinder 14
during t Heherfyraed intheorvae @redl®n- rod of the main cylinder 14.
After the 15piston rod of the main cylinder 14 is fully retracted,
the piston rod of the positioning cylinder 16 slowy retracts and the
pi ston rod of the pawl cylinder 18 slowy retracts to achieve the

' Home PosAttanone Hm@, thteratyisdtavieon Whaee 32 agsapatile ofeyatihg e it fohRhrd
wi nch wheel 12 forward as descri bed above. It is to be appreciated in

Figure 4 dikatiohRRirihgt ﬂ?%&gﬁﬂﬁ?@lzh%ﬂmﬁ]@e 55\? rﬂﬁne{ ﬁ%@%\ﬂ/%g'dir%%ﬁon during

Preferably the mainTcylin e pa I's each

fitt Wi | in. The lock pin serves to | ock the respective
cyli ﬁ@er tb% R e%ﬁ?&é‘%ci dental operation of the respective cylinder

before and. after use. Before operating the respective cylinder, for
exanpl e B:?ri'%’rtottée QREfateg qfike weneh 40, I%ﬁh@fnslqr} h%@%ﬁﬂédﬁaﬁiw pawl

cylinder 16, and the pawl cylinder 18 at the 'Honme Position', the

| ock pi ryliodet t@ armraleasad.nder 14 and the pawl cylinder 18 are

rel eased. The piston rod of the pawl cylinder 18 is extended until
the pawl 20 engages one of the tooth space 26. The piston rod of the
positioning cylinder 16 is retracted until the piston rod of the main

cylinder Tk bperelieh of e FRERSEYINGH RgteeM 2&lill hdw 5o EB@cr'it_i&VmQHﬁomée'21

which is the backward reverse rotation of the ratchet w nch wheel 1

wll aow ibed in follow ng paragraphs. Initially the piston
rod o? t he %gl (ﬁ%yl i nder 14 is engagi ng one of the tooth spaces of

t Eg gg;gnﬁfﬂgdﬁ ém@:?\gc{rblﬁl%?t\é\%%gftﬁg ei—lc?rinesetp%gitlro%dsge%, {huel E)%toenxgo%no e rr'?‘é[\in
cylinder 14 is shown to be in a fully retracted position and is about to extend upon
activation. At this fully retracted position, the head of the piston rod of the main
cylinder 14 is not engaging any one of the teeth 24 at a tooth space 26. The piston

20 rod of the positioning cylinder 16 is shown to be in a retracted position and
remains in the retracted position throughout the step. The piston rod of the pawl
cylinder 18 is shown to be in an extended position and remains in the extended
position throughout the step. The piston rod of the positioning cylinder 16 may or

may not be in a fully retracted position. The piston rod of the pawl cylinder 18 may

25 ormay not be in a fully retracted position so long as the pawl 20 engages the



10t he paw cylinder 18 is fully retracted so that the pawl 20 is not
in contact with the ratchet winch wheel 12 at all. The ratchet w nch
wheel 12 is supported soIer by the piston rod of the nain cyIinder
14 at this position. To rotate the ratchet w nch wheel

backwar d @ etawwcoéyheﬁlr%at e oftthe t@@@t%nacne&ﬁ @fthﬁffé?wmlﬁ ﬂa@/ ratﬁ'aetr
14 is slowy retracted and the ratchet wi nch wheel 12 follows the
not i on ofwintlewhsekt 2 stationgnpiV¥hem theopistokt roal ofithe alia ayénderct4eids fully
position of the piston rod of the main cylinder 14, the retracting

not i on stepactan dthehsistohsbardf tiesl pesitibhiegRANhd&y16 Repictdd® Hdokbiston rod
extends until the paw 20 engages the ratchet w nch wheel 12 at one

of the to ‘Ptt}gt% EQ\ﬁIF@yﬁmﬁbF WJB}éxte-%e‘oo%latgPS_sL%B inBas KRt d, ?tﬁorhg@os'itnﬁw

pl ston rod ositionin I sTexten o I ncrease the

T B TR Ct*tf't.%g%fvhsﬁl; Pﬁerﬁt%%ﬂﬂ‘%@t‘ fest ahd PR r e, P Sor ik aree:

12. When the piston rod of the main cylinder 14 is no | onger
contacting, the piston rod of the main cylinder 14 is extended fully.
At this fully extended position, the piston rod of the positioning
cyl i nder In§1GYRE2 abichdlusiratéstteypual stew arlpailiphederthe satchet wirehnaliheel
cylinder 14 to engage the ratchet wnch 25 wheel 12 at one of the

t oot h spdees saganrto réfdtein tHal forwakiespbehas cashtef-clbbewiga\Wirectidn. Mher
18 is slowy retracted until the pawl 20 is no |onger contacting the

ratchet widigh rc‘ﬁ@6?the1;?osnTo'lﬁn@'o?ﬁrﬂierﬁ%%é{jmé Reex®hA W%g{mé\ ndléiolvfy

then slowy retracted to allow the ratchet w nch to rotate

PRt L LR A A T
0o R G S B SRR "

instruction to pull, the operator activates a control, preferably but
not rest destred lrtconah%yétha:matrbcsﬂ@@er 14 hesdeesomhiead Atithe spapsimex

is pay in, the 10 paw cylinder 18 extends such that the paw 20

cont act s the pstarhrapaicthechainhylindeche s giadahliywbetehdi?) freieahe HEih.cylinder
Next, the positioning cylinder 16 retracts (step 506) such that the

mai n cyl adehe HsteAnbASF thelpAWOEYIngBAT8 rdMafis ihRe WaEexBAGEd pdsitibhe
mai n cylinder 14 extends and the wi nch wheel 12 begins to rotate in

an anki - l‘n%g%éﬁth@ ;!Sr%%ké’WK%E%%f%@oﬂﬁeW&n%th&rﬂA ?g@fnu]e% tf ges

agai nst the Steep 15 slo orirthmi he con syste

checks if i.on been, reach for ane f
o retr agHS g0 %ﬁ%ﬁd & A e R RIS A SR 66
al ong gent| slo mai.n cylinder 14 slides out of th

tooth 24 rat@ﬁ% '@e% @i‘ér‘i@?“ﬂﬁénm twarbdireatiory, e aw 206 P*H“P'H@
opposi te cIockmnse direction. Step 508 repeats itself as the main

cyl i nder alongsthecganilesgiopeof eod phthestegih atiiheceithet woneh whaek126, unti |
the load is paidin. It is appreciated that the main cylinder 14 and
paw cylinder operates in conjunction to nove the wi nch wheel at one
tooth at atime. This ensures safety, avoids slippage and prevents

" unpbNg T @M windd whBel PPebRiries 8GBtatE $n &b foRRbFdGré @b &5 PRY
out (step 520), the main cylinder 14 retracts to slide out along

gentle sl 4 c o)

e L

i‘g er go[)l E’lgns]tgé‘ee espéJvl %1 Jumps Howx tt\ ?eep éosg %ngtﬁe 0 t'tgrnecpg% gfytttI ggtrh
into the bottom of the tooth space 26 after riding over the gentle slope, and the

pawl cylinder 18 pushes the pawl 20 towards the tooth space 26, thereby

25 engaging the ratchet winch wheel 12 at one of the teeth. The rotation of the ratchet



5fully retracted and extended respectively (step 526). Once done, the
mai n cylinder 14 extends (step 528) progressive until near its limt
(step 530). The positioning cylinder 16 then starts to retract such
that the main cylinder 14 contacts a tooth space 26 of the w nch
wheel 12 Wigekyheehil2 captinuepkntlihe cifden sod pf {)heen tselingar g iyl nder
16 and the main cylinder 14 reaches their retraction and extension
linmt 10(exdttepdaBAhe pistosopdidiche pakition Icylmtbar 1B8ranedinadt thet extdhdexhgage
the pawl 20 fromthe wi nch wheel 12 (step 536). An al gorithm checks
if the papwsityd.i nder 18 reaches its retract limt (step 538). If so,
the main cylinder 14 starts to retract and the winch wheel 14 is

rotat ed itﬂbéﬁ%éahgr@f&"ig%%ir% gﬁr'ﬂl?i:rh%e’ cﬁ‘l}g}r‘f Flpef‘ﬁfstc?rprdbr @f"tﬁ@h ée‘ig ﬁ(lj%r

rotation (step 54 n a m chec e main cyll

man Gyt i Tase 210 el ngh g MR 005 s STl L BRI e bhg

gentl e sl oPe 24a. At this juncture the pawl cylinder 18 is extended
(step 544FURIPN DayEdRaY NPhneerRsPAlYEe Maske e o sy extarsiedrasition: he
paw 20 contacts the wi nch wheel, and prevents the wi nch wheel 12
from sl i gpiargo theeetradtionayfithe giston sod bktherrsainaeyliedeutd i thelpisten rod of the
position (step 548). 20 EXAMPLE As an illustration of the capability

of the wipawWi oyfindidrel PisefiFsiate ey éxasndédeo ftiedt thvipagvl 206y eAyagatsthe
(see Table | below) of the winch conmponents have been tested and

ac Qi 3{2‘? .t/§§?1fﬁ;§a%ff25t[?d?fr(ea<g}?th%&g%§wdf tRe fatthEt WiRERWhddT W2, BsREBitb todtof

10  the main cylinder 14 starts to retract slowly and gradually loses contact with the
ratchet winch wheel 12, the pawl 20 continues to engage the tooth space so that
backward rotation of the ratchet winch wheel 12 is prohibited. The piston rod of the
positioning cylinder 16 is set at neutral position without exerting force on the main
cylinder 14 during the retraction of the piston rod of the main cylinder 14. After the

15  piston rod of the main cylinder 14 is fully retracted, the piston rod of the positioning
cylinder 16 slowly retracts and the piston rod of the pawl cylinder 18 slowly retracts
to achieve the ‘Home Position’. And the cycle continues again to move the ratchet
winch wheel 12 forward as described above. It is to be appreciated in Figure 4
that the ratchet winch wheel 12 is not rotating.

20
Preferably the main cylinder 14 and the pawl cylinder 18 is each fitted with a lock
pin. The lock pin serves to lock the respective cylinder to prevent accidental
operation of the respective cylinder before and after use. Before operating the

respective cylinder, for example prior to setting the main cylinder 14, the

25  positioning cylinder 16, and the pawl cylinder 18 at the ‘Home Position’, the lock

10
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pins of the main cylinder 14 and the pawl cylinder 18 are released. The piston rod
of the pawl cylinder 18 is extended until the pawl 20 engages one of the tooth
space 26. The piston rod of the positioning cylinder 16 is retracted until the piston

rod of the main cylinder 14 touches the ratchet winch wheel 12.

The ‘pay-out mode’, which is the backward reverse rotation of the ratchet winch
wheel 12 will now be described in following paragraphs. Initially the piston rod of
the main cylinder 14 is engaging one of the tooth spaces of the ratchet winch
wheel 12 when the piston rod is fully extended. At the same time, the piston rod of
the pawl cylinder 18 is fully retracted so that the pawl 20 is not in contact with the
ratchet winch wheel 12 at all. The ratchet winch wheel 12 is supported solely by
the piston rod of the main cylinder 14 at this position. To rotate the ratchet winch
wheel 12 in the backward (clockwise) direction, the piston rod of the main cylinder
14 is slowly retracted and the ratchet winch wheel 12 follows the motion of the
retracting piston rod. At a suitable retracted position of the piston rod of the main
cylinder 14, the retracting motion stops and the piston rod of the pawl cylinder 18
slowly extends until the pawl 20 engages the ratchet winch wheel 12 at one of the
tooth spaces firmly. To continue the backward rotation, the piston rod of the
positioning cylinder 16 is extended to increase the inclination of the main cylinder
14 until the piston rod of the main cylinder 14 is no longer in contact with the
ratchet winch wheel 12. When the piston rod of the main cylinder 14 is no longer
contacting, the piston rod of the main cylinder 14 is extended fully. At this fully
extended position, the piston rod of the positioning cylinder 16 is retracted to
slowly allow the piston rod of the main cylinder 14 to engage the ratchet winch

wheel 12 at one of the tooth spaces again. After this, the piston rod of the pawl

11
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cylinder 18 is slowly retracted until the pawl 20 is no longer contacting the ratchet
winch wheel 12. The piston rod of the main cylinder 14 is then slowly retracted to
allow the ratchet winch wheel 12 to rotate backward again, and the cycle
continues.

An operator operating the winch may be made with reference to Figures 5 to 7.

At the home position (step 500), an operator awaits instructions on whether he is
to activate the pull mode or pay out mode.

Upon receiving an instruction to pull, the operator activates a control, preferably
but not restricted to a joystick to pay in (step 502). Once the joystick is pay in, the
pawl cylinder 18 extends such that the pawl 20 contacts a tooth space of the
ratchet winch wheel 12 (step 502). Next, the positioning cylinder 16 retracts (step
506) such that the main cylinder 14 contacts a tooth space 26 on the winch wheel
12. The main cylinder 14 extends and the winch wheel 12 begins to rotate in an
anti-clockwise direction (step 508) as the main cylinder 14 urges against the steep
slope 24b. An algorithm in the control system checks if the extension limit has
been reached (for one tooth) and if so retracts the main cylinder so that it slides
out of the tooth along gentle slope 24a. As the main cylinder 14 slides out of the
tooth 24, the pawl 20 prevents the winch wheel 12 from moving in the opposite
clockwise direction. Step 508 repeats itself as the main cylinder 14 extends and
contacts an adjacent tooth space 26, until the load is paid in. It is appreciated that
the main cylinder 14 and pawl cylinder operates in conjunction to move the winch
wheel at ‘one tooth’ at a time. This ensures safety, avoids slippage and prevents

‘jumping of tooth’.

12
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If the operator receives an instruction to pay out (step 520), the main cylinder 14
retracts to slide out along gentle slope 24a (step 522) and the positioning cylinder
extends so as to disengage the main cylinder 14 from the winch wheel (step 524).
An algorithm checks if the main cylinder 14 and positioning cylinder 16 are both
fully retracted and extended respectively (step 526). Once done, the main cylinder
14 extends (step 528) progressive until near its limit (step 530). The positioning
cylinder 16 then starts to retract such that the main cylinder 14 contacts a tooth
space 26 of the winch wheel 12 (step 532). An algorithm checks if the positioning
cylinder 16 and the main cylinder 14 reaches their retraction and extension limit
(step 534). If so, the pawl cylinder 18 retracts to disengage the pawl 20 from the
winch wheel 12 (step 536). An algorithm checks if the pawl cylinder 18 reaches its
retract limit (step 538). If so, the main cylinder 14 starts to retract and the winch
wheel 14 is rotated in the clockwise direction without pawl 20 preventing the
rotation (step 540). An algorithm checks if the main cylinder 14 is near its
retraction limit (step 542) and if so it means that the main cylinder 14 is going to
slip out of the tooth space 26 along gentle slope 24a. At this juncture the pawl
cylinder 18 is extended (step 544) and is checked to continue to extend (step 546)
until the pawl 20 contacts the winch wheel, and prevents the winch wheel 12 from
slipping. The main cylinder is then retracted until home position (step 548).
EXAMPLE

As an illustration of the capability of the winch of the present invention, the
following specifications (see Table 1 below) of the winch components have been

tested and achieved successfully.

13



662 1721 600 1. LINE MAX PULL 600 lon f4 FULL ORA 2, DRUM

rn PP ROPE (3 LAYERS); AND 2DOM x 048nrn PP
ROPE (3 LAYERS). 3. LAY TYPE: RIGHT HVD ORDKARY LAY. 4. DRUM

& AD: SI ON:  02260nm({ DARE) x 5542 206081.7,01) x 356(rnm FONG a TYPE:
F4.643. LE DRUM W TH @A@@gmmgm By 3 MRS HyD4. 10i ¢ MOTCR ADD

CAPACI TY: 1509 v 0136rri

'SOX OF RATES.5 UNE KU TAARAE. APBI) |rvDRALL C
REL EASE 14 /0.0 164
- 146 | 1442 | 96
HYDRAULIC | 152 | 209 | s22
WotoR 5T | 14 s13 | 1007
135 | D | 156 | 1087 | 902
ww | 17z | 17z | 87
N isT_| 250 | 513 | 70
b | siss | W0 | 279 | 1087 | 6w
| 308 | 2 | emw

T, LINE MAY PULE: 800 don & FULL ORUM.
2. DRUM CAPACITY: 150M ¥ @136mm PP ROPE (3 LAYERS)
AND 2008 x #48mm PP ROPE (3 LAYERS),
2 LAY TYPE: RIGHT HAND ORDINARY LAY,
4, DRUM DIMENSION: 22200mm{BARE) x 530 2085mm(W) » 3560mm FLANGH
5. TYPE: SINGLE DRUM WITH GEAR REQUCTION DRIVE BY 3 UNIS HYDR2ULIC
MOTOR AND GEAR BOX {2 UNITS BINION).
6. BRAKES

5.1} ON INDIMDUAL MOTOR
CAPACITY: 150% OF RATEDS LINE PULL;
TPE : DISC BRAKE, HYDRAULIC APPLY, HYDRAULIC RELEASE.
6.2) ON MAIN DRUM DRAG BRAKE
CAPACITY: 20T;
TYPE  : BAND BRAKE, HYDRAULIC APPLY, HYDRAULIC RELEASE.
7. SYSIEM PRESSURE: FOR MIR 3700 psi / 255 bor  MAX,
FOR CYL 3000 psi / 214 bar  WAX.
8. FLOWRATE REQD: FOR MR 180 gpm / 682 Ipm WAL
FOR CYL 280 gpm / 985 lpm MAX.
G MAWN CYLINDER 550(8) x 254(8) » 720{STR)
1. RESERVE wrxa ROPE LAST ¢ WRAPS ON 1ST LAYER
11, SSIEL PIPING, FITTING FOR SYE UP TO I
CARBON STEEL PIPING, HITTING FOR SWE ABOVE 17
ALL FITTING TO BE GYROLOC.
 TAGGING AND MAME PLATE MATERIAL: S5 J16.
WEIGHT: ESTIMATED ~77 TONS WITHOLT WIRE ROPE.

fes D

NOTES:
1 WHEN USE MAIN CYLINDER DRIVE DRUM,
DRUM AVERAGE SPEED 15 0.1% RPM.
2. WHEN USE HYDRAULIC MOTOR DRIVE DRUM,
ORUM MAX SPLED 5 1.98 RPM.

Table 1 Specification of the Winch

14



6.2) 044 MAIN DRUM OV ORAKE CAPACI TY: 201.; TYPE : RAND 8RAXE, HYDRO
| C APPLY, WYDRAUNC RELEASE 7. SYSTEM PRESSURE; FOR M R 3700 pi / 258
bar MAX. FOR CL 3000 pi / 214 bar MAX. 8. 44.0MOTE REDO FOR M R 180
cp.m/ 532 tpm MAX FOR CD, 260 9pm/ 985 | pAi MAX .1.14101 CYLI NDER
055D(3) x %am @essmm@wrz)chaﬂmwwﬁasR@Ele(aﬁszrmtqmodw aceved
i AYER  11. SS316L PPI NG Ei FTING FOR SI ZE UP | C CARRON Sat PERVI G

HI El NG KRvEEMimROVE cAhipopighidG TO DE CYROWC. 12. TAGG NG AND NAME

PLATE MATER AL: 55 316, 13, WEI GHT; ESTAIAILD -77 roNs WTTIODt W RE

ROPE. NOT|
0.15 FPM ' 3 VN URE. ENDRAULIG ROM PRVESNUM  SRUM A SPEED | T8 1 58

RPM - Tabl g,k i§P6CtebF 24 bABUR thBEroV B8 pay-out and pull modes during operation;

5 the respective cylinders 14, 18 engages each successive teeth at a time. This
prevents ‘slips’ in the engagement of the ratchet wheel gear 12 and thus ensuring

proper safety and control of the winch 10.

10  Although the foregoing invention has been described in some detail by way of
illustration and example, and with regard to one or more embodiments, for the
purposes of clarity of understanding, it is readily apparent to those of ordinary skill
in the art in light of the teachings of this invention that certain changes, variations
and modifications may be made thereto without departing from the spirit or scope

15  of the invention as described in the appended claims.

15



The af ore-described winch allows pull |oads of at |east 450 tonnes to
be achi eved with m ni mum conponents. It is to be appreciated that the
gentl e slope 24a and steep slope 24b of each of the plurality of
teeth 24 ensures that for both pay-out and pull nodes during
oper ati or®LAIM8: r espective cylinders 14, 18 engages each successive
teeth at a tinme. This prevents 'slips' in the engagenent of the
ratchet wheel gear 12 and thus ensuring proper safety and control of
the wi nch 10. 10Al t hough the foregoing invention has been descri bed
in some det oA wikoh Waynpifsind:| ustration and exanple, and with regard to
one or nore enbodi nents, for the purposes of clarity of
under st andi ng, it_] Lly apparent to those of ordinary skill in
the art in |light %W%gﬁﬁ%%&:hi ngs of this invention that certain
changes, variations and podi fications may be nmade thereto_ w t hout
depar ti ng fronit FM&HR FYNd&r agéeﬁ%i locToialy HaS WHIHINER I8¢t HESVEHaR: | n
t he appended cl ains. CLAI MG 1. Awnch conprising: - a wnch
wheel ; 5- a nai-n apositideingayindedcanmectadatioethe neaini aytihdeh deg positianing
first direction; a positioning cylinder connected to the main
cylinder, the posiyling®t tgereple t@dﬂbv@ﬂﬂﬁ@irﬁc*lﬁud@‘b@hﬁé’@ Bdirst poysitionder
between a first position whereby the main cylinder rotates the w nch
wheel in the fir ' j i i BRSWiA r{gbqr- - j
cyl i nder does no?krr‘%%g?gﬁ%ﬁ{eblﬁm%g%@emge ;a pawCﬂgNapt é@%oﬁﬂéﬁggggrbn
the wi nch wheel t [ of at i on of i_nch I
in a second di rec‘%%%?ega%d ég%ﬁ%wﬁwlﬁﬂg}e @8\%@@?}9&}%9%%8?50&%&%%%6
pawl cylinder operable to nove the pawl between a third position
where]ﬁg// t he paw ‘%‘Hﬁéd‘@?eﬁ;he 15wi nch wheel and a fourth position
wher eby the paw does not engage

— a pawl adapted to engage the winch wheel to thereby restrict the

rotation of the winch wheel in a second direction; and
— a pawl cylinder connected to the pawl, the pawl cylinder operable to
move the pawl between a third position whereby the pawl engages the
15 winch wheel and a fourth position whereby the pawl does not engage

the winch wheel.
2. The winch according to claim 1, wherein the second direction of rotation of the
winch wheel is in the reverse direction relative to the first direction of rotation of the

20 winch wheel.

3. The winch according to claim 1 or 2, wherein the winch wheel is a ratchet winch

wheel comprising a gear with a plurality of teeth.

16



t he wi nch wheel . 2. The winch according to claim1, wherein the
second direction of rotation of the winch wheel is in the reverse
direction relative to the first direction of rotation of the 20 w nch
wheel . 3. _The winch according to claim1 or 2, wherein the w nch
wheel is4a Thetwineh sgapcdingtie slaimohprhereiyeachyetinevinlunality ¢f taetl istupiferm
teeth. 4. The winch according to claim3, wherein each of the

pl ural i t yubbsymetdirical, withfeachtboth resymgretgeintialsjops ¢ oaa&agearida steep
having a gentle sl ope on one edge and a steep slope on the other

edge. 5 &jophen We6thereagedi ng to any one of the preceding clains,
wherein the main cylinder, positioning cylinder and pawl cylinder
each conprises a hydraulic piston.

5 5. The winch according to any one of the preceding claims, wherein the main

cylinder, positioning cylinder and pawl cylinder each comprises a hydraulic piston.
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