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"Wnch Drum Assenbly and Met hod for Spooling a Line"
This invention relates to a winch drumassenbly and to

wa@20veb38 f or spooling a |line such as a rope. BPCTIEB2@RW00323

ropes are traditionally wound (or "spooled") onto
flanged drunms and barrels for storage and to
facilitate paying out of the line as it is needed. The
line is typically distributed evenly along the | ength
of the axis of the barrel so that the maxi nrum anmount
of I|ne can be vvound onto a si ngle barre} For this
). b Assermbly gssk Mig gadlinged to gui de
t he I|ne onto the barrel surface in the desired
position along the axis of the barrel. Existing
deHis gnentibn selatds tota ghrech GampassemBlyl aritbto ® asathod for

ool.i ng head constrained to nove along a cylindrical
s"%’@@ 'F%é g SUCTIRS B&PPR-ypi cal Iy has a helical path or
thread cut along its length in order to retain a boss
or sone other formation connected to the spooling head
tliages god deges aee fradidonally whend pundbpnglekié)rorite flaoget etlums
wth th of the ol j head | oc d within. the
Ao edfSis 135 Sto e’ aih B fakialE aoien o9 3 R g eras Bis o
toddag, SRROlind1E tgﬁiba!hﬂdfé‘.iﬁkﬁfte&l @vEHN ok d thd !eﬂ@tPPBF ﬂ’le axis
the surface of barrel at the preferred axial
ke hgrrelrgpithailithg mamurroamuoho ina e@n te et omto a

1o Malfes FBRs Bslode, ShAMROSHGR tiiaiGrermyegda,
rRAd@ttiesiine sototthatbalias shﬁ&bé ﬂﬂﬂ'f@i déaneinpayitiod abh% the axis

spooling head iis |inked to the speed of the wi nc
& the befreh ENestiRgd8sionRg qﬁéﬁ@ohr&eﬂ@rscqrnerl%e]a lige-repeiving

Vsslmpt%}&])mtq@ QEFS c%ﬂgﬁ’él'nﬁﬂ tB?ﬁ% vd Ql'o?‘l ?% fﬁ?ilrll:é{l s&%ﬁﬁpﬁgﬁ. The

I hne reac
\damdypidaliyr lehs aleﬂCalfFEathSmaadtdm akpgpits leggtler:mbrdbeto

i.cally enters a return slot tha rayerses ba
SR oSt soma PG SRt Potnactes kb sgIRe Qe that
B(ﬁ’cﬂéfsaiHeYImet. &s IPsSoting BHiS tsiafdd Rith i@ boss of the
spooling head located within the helical slot, the spooling head moves

along the axis of the spooling bar in order to guide the line onto the
surface of the barrel at the preferred axial spacing. Typically, the rotation
of the winch drum onto which the line is being spooled drives the rotation
of the spooling bar through appropriate gear mechanisms so that the
horizontal movement of the spooling head is linked to the speed of the
winch drum. When the spooling head reaches the end of the slot on the
spooling bar, this typically coincides with the line reaching the opposite
flange of the winch barrel, and the boss on the spooling head then
typically enters a return slot that traverses back towards the starting
position of the spooling head. Typically, the two slots intersect on the
surface of the spooling bar, creating a diamond-shaped pattern. Thus, the
spooling bar drives the spooling head from one side of the barrel to the
other without changing the direction of rotation of the spooling bar. Using
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surface of the spooling bar, creating a di anond-shaped
pattern. Thus, the spooling bar drives the spooling

changi ng the direction of rotation of the spooling
bar. Usingthis process, the first layer of line is
wound onto the drun1substantﬁél|y as shown in Fig. 1,
which illustrates a typical prior art method of
spooling. In this prior art nethod, consecutive rows
in each layer are laid straight and parallel at an

#18 bfo o ﬁ@ﬁla%r §f Me shRodhd %tﬁh@%ruﬁﬁs&mam@%

'ayer P2 is spooléd on top of the first |ayer
shewninwigpf1, wiick dlustiatessa tipice prier gt rdethlosirﬁfcsppnbng
groove forned between adjacent rows of the |ayer bel ow
it P 1, as shown in Fig. 2. This gives stability to

Ihis paendrtinfethbd Peonsediive roweiresash layeagee Rid shgight
rows init. This nethod wor ks very well with wire, and

a,nd pasaliel @benangle actpss the giis aftihe divm. AISecas s Sacond
t ﬂ%’g F’%}@@é%{dooﬁk()"téd“oﬂh%rgtl‘ Ié%‘lglbli‘ ééé’rf Fov& 8Pﬁ1% séd&'n?i

unsuita Iven
Ime P2ois guidedsivitd tHe @mvedpenecdz béBNdeem ddjhoem mmd; of the

Foife PP, AL Tlaad: diis gias SR e sdip

e{y%PF%” g}“@%ﬁm(ﬁ;ﬁﬁg’gé}@gagéwméj%wim avoi d th| s pr obI em

w'th peed of the spooling bar
relative to the barrel is generally faster then it
tst

| d
SR hedad Bhris sty el il Wig. BREEH SoyeiopAimd 8P
thatalre euied et loR1688€ S HOWRIVet, haith BT stRatiRtibrd fopals, thls
such an angle that it cannot sl p between the rows of

meteod ﬁendﬁetq bauasutable, Qacessaiany givgrerppeayenLel the soft
D ) ol 8 0 0 a0 ) BBl o

tres [agadbenéath aingm pgeumadrsheaviemroads, Fargsthislcamttag or wear

eeding up the spooling of line in this manner |ays
%“mene in a long

In order to avoid this problem with fibre lines, the speed of the spooling bar
relative to the barrel is generally faster then it would be for wire line. This
prevents the line in any one layer biting into the previous layers by
producing a pattern that crosses over the layer beneath it at such an angle
that it cannot slip between the rows of line in the immediately preceding
layer. Generally, the angle at which the fibre line is spooled is much
closer to the axis of the drum than to the near perpendicular arrangements
shown in Figs. 1 and 2.

Speeding up the spooling of line in this manner lays the line in a long
shallow pitch helix along the winch barrel similar to a course thread cut on

a set screw. Thus, the line no longer lies as a smooth flat layer with

t o t he ot herrP@i/GBoMS8/000323
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shal  ow pitch helix along the winch barrel simlar to
a course thread cut on a set screw. Thus, the line no

but produces gaps in each | ayer between adjacent rows.
The gaps reduce the anmount of |ine that can be spool ed
onto the drum The method is duite suitable for two or
three layers of line, but eventually as the |ayers
buil d up, gaps between the rows in each | ayer

increase, and the line in an upper |ayer may

gjéﬁaﬂél Fbl¥, Bt &%,dgée%gthﬁs IMEACIRIYBP bbtivddiPadjB8ht rows.

eneath it, causing nol se and unnecessary wear on
t e gaperedrice the @seountiailisatthatcas loe sgesled antadie drum
assenbly having a barrel adapted to receive a line,
and having a spooling device for guiding the line onto

thee metic isasuitehsuiladid fr tAdbrith@esiagérs dtdindeBUEEventually

rotate rel ative to one another, such that the line is
ssolbrdayesdniilgnep, wapsdetyeen thpraws tmeachigyes ingxeass, ypnd

b Do 75 BA Gforep 1y AL BEenu @RS IREDELRG IS abiiEin the
dalpqrtlszhdath itheangsing botreasise @mdeurpceseangl wearoon tHe life

barrel with respect to the spooling device. In sone
errbod! nments the bfarrel rotates rel fative to the.

. N I I
TRREpleBEnlARE IS pRSVIAETR vARcH Bl cBS8bY Badhh G barel
zetlapied toareceivend tingt and baving a $podipgaaviag fve \guiding dre line

18 52 BRtE B a8l i inb R el s Brte g it te ame
HHIGS sacks BeRlthé Un8eadpbdlall onks tHevarréing d poiat 2 moves
typically noves axially with respect to the barrel to

guiialy witierespeet isvther basrel ard wheseipiihe ayiadidirestion ef thedline
plooRes SinodbHartdis addifieliio SRARNE Sy RAISP phtq pBl PRI

syidiod bagebivith respeateo tine speoliver delicesan be control | ed
or guided by grooves fornmed in or on the barrel that
guide initial layers of the line into sel ected

QhisBiPbnPBEImEhisaRE AR Atates relative to the spooling head,
which remains rotationally static relative to the barrel. In other
embodiments the barrel can remain static and the spooling device can
rotate around it.

Typically the orientation of the line on the barrel is controlled by a spooling
device such as a spooling head that receives the line and typically moves
axially with respect to the barrel to guide the feed point of the line (the
position on the barrel at which the line is spooled onto it) along the axis of
the barrel. In certain embodiments the spooling of the line on the barrel
can be controlled or guided by grooves formed in or on the barrel that
guide initial layers of the line into selected orientations, directions or
locations as it is wound onto the barrel. The spooling device and/or the
grooves can optionally direct the changes in direction of the line as it is

| ayer w t hparal | BCT/GB2®B/000323
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| ocations as it is wound onto the barrel. The spooling
devi ce and/or the grooves can optionally direct the

webangewsd n direction of the line as it i swounPCDGBR008/000323

the barrel, so that successive layers of |ine wound
onto the barrel are non-parallel to the |ayers

i medi atel y above and bel ow. #he axial direction of
spooling typically reverses at |east once in each
revol ution. For exanple, in one half cycle, the line
can be spool ed on towards one flange of the barre

%@hﬁd“oﬁt’aechetd%ﬁfel fg% f‘h ‘f)éﬁb@eés'ﬂfé I'agér% &falﬁlet\ﬁoélﬁ)@eh?odth‘é”

towar ds the op OSI resent 1nvention
dlageel pr@modq:aralle‘rm Iﬂm:llaybrs pmmbdra@ela abione and kzelowr ridie
the line

i) feBidhn of Sl SR e rowtsES P agt Alcs HEeadS, i 1

trBgoieneR)! Fod esism'pﬁc,e iR BAe Haf d%fé the liRé 2bA Heeérﬂidlé’@oho
one anot her during spooling o line onto

sawaeds onmBaege of e kyiell ARg lmma @’@ec half @yclgﬁaeuma@amoe
fgg%% 958%,111 AV},’ té[ﬁ%fjﬁf’?ggé g%rg% he barrel as the barrel

i ng device causes the
l[ine to change axial direction of spooling at |east

ance,p revolution of the barrel relative to the
BEOPICRENHEYPRECN 3i56i RIAVINES Eh@etiaakol $paqlingéulingm e & he

R0 D8 gh e Do Ryl BORMA B R Ao TS
rtryt raeans 0é hapooting device, wheodin ige dpoolireg device ahdrtee barrel
ct |

d h di |
561ats B3R R Ts ARBHET ca e sposfiis oEe ne, 8 BB
%Hér@ﬂ%h@%ﬂd@lm@"debnc@ GHIBRS thd YiRb @@Hdvet éTBGaI WA r@ cﬁ to

| oad bearing capacity of nore than g, t1 onal
dbebarshor e hadebiopiesanng \Amrelnébeyspooling dgvmarcauses

EEE?O éﬂg%&%@glrgﬁtﬁ#ﬂ?@@sq@iﬂ§ i%{gf &n&%\n%g éGVO|UtI0n of

ttnelbaaiel yelsWweio thespaoiingeevicg. head that is driven
parallel to the axis of the barrel in order to guide

the line onto the barrel as
Typically the line is guided onto the rotating barrel by means of a spooling

head that moves axially with respect to the barrel as the barrel rotates
relative to the spooling device, and wherein the spooling device changes
direction at least once per revolution of the barrel.

Typically the barrel is a winch barrel with flanges. Typically the winch has
a load bearing capacity of more than 250kg, optionally above 500kg, and
especially for heavy lifting marine winches with a load-bearing capacity
more than 20 tonnes, e.g. 20-100 tonnes.

The spooling device typically comprises a spooling head that is driven
parallel to the axis of the barrel in order to guide the line onto the barrel as
the barrel rotates.
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the barrel rotates. Typically it is the axial direction
of novenent of the spooling head that changes, so that

WO b@slgsash r everses its novenent al ong the axi sPOFf/GBR@®8/000323

barrel (for exanple) fromright to left, and starts to
nove fromleft to right. Typically the drun1rena|ns
axially stationary while the 5poollng head noves
axially with respect to it, but it is only necessary
for relative novement between the two. The axia
direction of the spooling device typically changes

( lg@call eavemg?xi W’ir@@nér‘i‘fﬁeﬁ‘u%k}eﬁfetrﬁb'f?{er géocﬁ?\?f Cycﬁﬂlat

barrel Is Inits
bé‘tawgea 9:) thad tHs bead hevérsag its snowamentoalong thesakiaraf dhe
nd i.n the.s

t _di t d half
el o Sl Trn Mot o e b S8 Bomovetion et uont
VRiehlignhe dri@ reafa"@é aklﬁll?sfa‘?i%ﬁﬁ%/ #heHd Soolifdenddd st
ditection typically has a first angular conponent, and

theveseaxally witheespest thals but & isonly nesgasary febralativent |
angul ar conponent is
g"%ﬁ%hﬁ‘i’%‘("{/‘l‘%f tb%%&lB devi ati on from perpendi cul ar

W|th respect to the axis of the barrel. A preferred

range is 3 to 5. The second angul ar conponent is
tmﬂ @a&l @Jr%qm@tcéﬁhe sppglinghdeyaerdyricallyechangesi(g. & everses)

b A rtee% ) | Fgg%tfgn? qgthﬁtbéﬁlélté? o Ff?éfcla[ WAeHth Badle! I Its first

r €SuNBs novenen
thedf cfyctesbetsh’rereecﬂ)‘i and hB0?,dleline n@wou:sndnmte tenbaaghkinra bnst

ch f I i d
sBciah; fud ERE poobodalstshe ovE ihebare! Retparniis
et 3609 a5k e RYWHaNY bRtd BRNSarks g é@?:bﬁ Sif¥ction. The first

A

l'inders, or by [inear notors capabl e
saj/ﬁﬁ@h@l@ rhymcemlty hamea figsteangallargonponsant; and tfe s¢rond direction

AR POSRARE R PoraBRRER, TYDIERT: uie2hi®t WAl chBonept

nmebppesirhatehhange 1 Dbdéhen@mmhw garmnwmmhutm@&mo the
can al so be enpl oyed. Howev

axis of the barrel. A preferred range |s 3° to 5°. The second angular
component is typically substantially the same value, but in the opposite
direction. At the next revolution of the barrel the spooling head typically
resumes movement in the first direction by reversing its movement again
as the barrel reaches the end of its first revolution and begins its second

revolution.

The spooling head can be controlled by hydraulic means using motors or
cylinders, or by linear motors capable of synchronising the reversal of
direction of the spooling head with respect to each rotation of the barrel.
Mechanical means with clutches, cams and other methods to change to
the axial direction of movement can also be employed. However, in
preferred embodiments of the invention, the movement of the spooling

head is controlled by a programmable electronic servomotor. This can
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preferred enbodi nents of the invention, the novenent
of the spooling head is controlled by a progranmabl e

we@bk@sn9wsd ¢ servonotor. This candrive a threadedI/oB2008/000323

whi ch the spooling heads are driven in either
direction parallel to the axis of the barrel. The
spool i ng head typically has abroller guide capturing
the line and providing roller devices to guide the
line, retain it in the spooling head, and to reduce
the friction of the |line against the spooling head.

'H“rﬁle%i)ﬂ%hﬂ@d Bﬁﬁgn ‘wHich ﬁY@Fé@olmﬁrﬁéﬁds%e%Weﬁ%téﬁ%?

nber of tines, for exa once or nore
tdue%ob@araltﬁimtmax‘xs otfﬂm barrek| |f desi r ed.
Preferably the change of direction of the spooling
head, and thus of the path of the line on the barrel,

tﬁ@%é&lﬁ@ﬂﬁeﬁd l?{bl%aﬁ?ﬁﬁsraoﬁoﬁ!bf gn@le dpHifinPtheolihd &8d

barrel with each revolution, so that adjacent |ines
FeaWdiig toler deviees i auiderihp hp@srettamnt grihetspooling head, and

JReride HEEG of M R Adsimafihs sl HRad s Space

bet ween the flanges on the barrel. Two reversals of

dtrectlon of the sp oollng head per rotation is
he odlinghesd can Ryerse F@%t!ﬂ?p@nlbﬁwb’#b'@ Rember of times, for

HyBdIe O%I?Wncfa'?ﬁ ni&COREn TR i BBt (ﬂgtﬁ?itld%gr%l if desired.

generat es east anount of ‘wear on t
grefdrablytthe changenaindireetiar ohtheafkpczqhagehemm ahd thas okthe

St e BB B6° pRASEaske Biabiiat % dmeltolariopel besiion

n meMsrRs] twilf eddterevAfldn) 9o hﬁé‘{dacﬂécéﬁﬁm% Q)retndoeft th&8ame
revol ution typically di fférs between radial |y adjacent

Iraipdionabpositiere 06 ihe kiscuaiference ohthe bairek andierpasaliglitoe

I e R U W e b o B srldVeen the
Ifamgebmhéltm@ Tadreversts akdirédtion 6f thB&pbbdhg head per
lel to the axis of the barrel as it rotates. Wen

Fatatnns erSiaied BOkitien ki resaniniion dldhe dixgtrativestion fer the
Ss%eehg r.lsv@aﬁ?(ﬁ Ssmébegné BYRERRLS H L&Y &NSEini 6ARLS! GRihe
to l'eft, back 't owards

line, and permits the maximum use of axial space on the barrel.

Radially adjacent layers are typically laid from opposing ends of the barrel.
Thus, the first direction of movement of the spooling head at the start of
the revolution typically differs between radially adjacent layers of line on
the barrel. On a first layer of line being spooled onto the barrel, the
spooling head commences at one end of the barrel, for example at the left
hand flange, and moves axially to the right, parallel to the axis of the barrel
as it rotates. When the barrel has rotated half a turn for example, the
spooling bar is then reversed to traverse from right to left, back towards
the left hand flange, again typically remaining parallel to the axis of the
barrel as it rotates. Thus the line extends from left to right in the first half
of the barrel’s rotation (between 0° and 180°) reverses direction at 180° on
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w0 b@sioped ext ends fromleft to right

the left hand flange, again typically remaining
parallel to the axis of the barrel as it rotates. Thus

of the barrel's rotation (between O and 180) reverses
direction at 180 onthe circunference of the barrel,
and then noves fromright to Veft during the second
hal f of the revolution (between 180 and 360). The
return excursion of the spooling head during the
second half of the revolution of the barrel typically

qﬁs%.reeﬁqfér%heé Idf ‘tﬁ@béﬂgpbraghélﬁ%\fé@fﬁo giegwﬂ?o Rl &irfhg

he axi al distance trave durin turn
éhe $esonn haliof Hee sevogjttdry(bleeaeem n86° thd 360l Thi sttarrce

gfeiof et i d Rl RE R haltatb Shiothon of
tth e ibaedel wm&a?lgfoﬁj@%ﬁﬁbtlréﬁ@n &m@ss@@tﬁg%eaaesaamosmef&rgun

the spoolin in order to account for th
tTma:malscélsaﬂceH@waﬂﬂe dyring Hlae Beiure exewrsioncean bmbghtly less

S04 BRI LR Byh R B B

eightr Therdifie t@ht:e kb@tW@@nﬂthé/Wml ekb@rslonisrie kydieeslyqsy lra?h ®éd
qQne revolution, and the rotational position of t
uaﬁor%ﬁ goRdro} maghaBisM forithe spealing h@a%dn e tOcaqsrﬁuph@r

%hé (fHﬁf(ﬁés%n&fe[ QfIIanB?] ﬁ’%rﬁ bel sh%c@x'ﬁ}usdbvﬁﬁ%tlir%‘tthﬂ;fkness

novenent of e spool I ng ar agal n' changes bac
rasviéch, dne Ioatwardoexaumon from mibtohright50ight be tb@anmg and the

TRED B0t St E i Whing bairaEnaiseampEiSa Ghe no
frevsititioNV et tHeerotticHall EB@llnoﬁQﬁ*tﬁé Barref hé@fétm{]eﬁ% its

ain reaches 180 on the second revol ution, t
ssg@zbng RPiMed@°ajpihe cilamferericesofahe barrel,rtbe axian disection of

TR ETREh Gk ebeMg by M ek vbicka oVR et
srrgmrmlr arpth@ed@drh @utward decussionriliringlthe disitHzer dfithe next
is useful but not essential for the adjﬁacent

rB¥Ruion ineter 9 ay 16 SHEONGEN afgnearaleldy tasFisbe When
IR TSR o LS AR TR Do 8 AL b
aevolution, the spooling head again changes its axial direction of
movement to initiate a return excursion from right to left for 40cm, in order
to lay the second half of the second row parallel to the second half of the
first row. It is useful but not essential for the adjacent rows in each layer to
be touching, and they can be spaced apart in certain embodiments by
programming a difference between the outward and return excursions of
the spooling head that is larger than the width of the line. For example,
with a line width of 10cm, the outward excursion could be 70cm, and the
return excursion could be 50cm, with a difference (or “stagger”) of 10cm

per revolution.

In some embodiments, a formation may be provided extending radially
outward from the surface of the barrel, perpendicular to the axis of rotation

in the fiPct/GB2ad0B/000323
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the spooling head that is |larger than the width of the
line. For exanple, with a line wwdth of 10cm the

wWoirsassexcur si on coul d be 70cm and t he ret uPE€T/GB2008/000323

excursion could be 50cm with a difference (or
"stagger") of 10cm per revolution. In sone

enbodi nents, a formation may Be provi ded extending
radially outward fromthe surface of the barrel,

per pendi cul ar to the axis of rotationof the barrel.
The formation can be a radial projection and can

tdmhs%lahm % .ofhtcém§ ard'l gfaécﬁﬁg {SJ %an%?blaé‘lﬁl be

barrel i ne sSpo
dmwd aiutmeemtatwnalmsiﬂmton ﬂ“@ bamel d:tewfdsh theo limel (arick

isibling MR it e Gecyd aéa?ﬁn%mﬁgaﬁgit{%‘agﬁorfa%d the
Erﬁﬂmﬁjrdjé@uoﬁﬂéi’[éﬁ&n@ffrérﬁQh@@bﬁﬁbe of fie bé&%labnd does s ot slip
projection can be a wall, or a boss or the I|ike,

|®qk¢9waais pegtigin ﬂé&wstaeﬁurfﬁtcem the batrel. allee radlall i ne

Bl PR e Rl P h BReSRIE kSRR RENL GRS '
imc@gsawdnltﬁ@l fisstlaydried linath&l isispoblddedhts thé ibairentbdcause
hevent sl i ppage even when the direction of the |ine

aﬁ@@@n&etw&@n wadially agincent layers of mlm a9ids baing

GRloRRAbhY R pRi i ifer QUBISRT RfRont Bed oyan whep
g cliréctitre of theslind eiyarrgesmrsmnebmmslajrfaae bu’aﬁmhqatlanss can
as,t he out st Ia er of the |line on i_ne barrel)
PRI S PR ) s R GURN 45 1 HGSEST nahe o Gch
|i8btRation Bén éﬁﬂdnd%tdiéﬂ? féPlBé‘SPddooﬂFleQ‘ﬁgt Igyeigiglr%t?ﬂé; lcab&for

to the axis of rotation or ‘can I ncl
sxamplass fanhas the outemmpshiaweenbtm linenors the barrépomaainon

FRRoREIEERBPA Gl e 5 TSR VBL e Rl Ry rREblgefon
toad e pemienditulariolRe SixRNsfadtatiod orediBé thclihb@ at adi al
and axl al di nensions of the wall etc can be vari abl e

ineHoweEaRale- to the radial depth of the barrel,

In certain embodiments, the formation can be adapted to guide the radial
and axial paths of the line with respect to the barrel. In some cases, the
formation can be stepped. For example, the radial and axial dimensions
of the wall efc can be variable with respect to the radial depth of the barrel,
so that in one layer of line, e.g. the first layer of line, the wall can extend
axially inwards from the flange towards the mid-point between the flanges.
Optionally the steps of the wall can be of similar radial depth to the line
thickness, or can be multiples thereof, so that the next layer of line, e.g.
the second layer, can optionally extend from the end of the first layer over
the top of the first wall while still being aligned with the rest of the rows in
the second layer. Typically, the wall that axially supports the second (or
further) layer can have a shorter axial extension than the first wall. The
formation can be grooved.
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line, the wall can extend axially inwards fromthe

w0 b@sgesosowar ds the m d- poi nt between the fl anp@BrGB2008/000323

Optionally the steps of the wall can be of simlar
radi al depth to the line thickness, or can be
mul ti ples thereof, so that th8& next |ayer of I|ine,

e.g. the second | ayer, can optionally extend fromthe
end of the first layer over the top of the first wal
while still being aligned with the rest of the rows in
the second layer. Typically, the wall that axially
supports the second (or further) layer can have a
Dpligredly athieavalbraie bsisymrhbaicat Arounidrthie miglpbint Béhe drum

f t b d.. Opt the wal |
piaen Wi fiRoek, o HobRYSriaRBNA Catas: d® BRUANBEBaRS o have

tditad|rangeate al‘?ﬁﬁ\gé/ Bnt bNtha W 6RE8Eh fl'ah%és In stepped
advant ageous to have an asymmetric arrangenment of the

venbodimesde thef stapgeanibe asymlmemcemoodl ments the steps
can be asymmetric. In certain enbodinents, the walls
can have ranps to gradually guide the path of the line

1A ceadirpbmdddieéhts aheaalr) cdl havd ranps td bréduawlg@ﬁﬁa the
the extent to which sudden djversions of the path of

tah jof Hie nmin raslinl 86 wivlbed Axiahdirectianss ubiis sedusagibeand
Rhdenetd wrieh BHEGEF AnBTsibiE of fHepainls the find BHTedd S

ypi ca ge towar

Ichscmntllnﬂltieelswh\/wmdnpaand pisrp the sgriackiaf the layéseoftthe
radi a hel_ght of the nefrﬂmonela er to the nex

FLoyna ling, - bypica tﬂpﬁewadml% BBoe fowardshich gdayer is bemg
W&jrﬁ‘cﬁhé%atr?ﬁ ntgrq}adeamm.é%eo Hyame. rP%f lthc{ﬁné fr8ﬁ1 one

t he dept ayer I rst” [ ayer
dayerdotthe epxh asdt apmeachesther twininf pdiret ofdke linay diypically

tfiferbSD AR BiRpaRiol e iSFpBteiehh glibedafene S, e

dirSupsy) td thes €brir@dtticpil esh tAB Hirst rol6f thayixs 1a9kr (é.88the
spooled on to the barrel can be nmade up of line that

isgcepddavad).i hhaichpage it deptheefithe iempsiandyagisdeal ar
stepped. The ramps can be grooved.

In certain embodiments, the layers of line spooled on to the barrel can be
made up of line that is spooled in different directions. For example, a
single layer of line wound onto one layer on the barrel can be made up
from line wound on one excursion of the spooling head travelling in one
direction, and line wound on another excursion when the spooling head is
travelling in another direction. In other words, a single excursion of the
spooling head in a single direction can spool line onto more than one
layer, e.g. two layers, three layers or even more. This variation can be
useful to spool the line onto the drum in a more compact manner, which
results in an axially narrower barrel.
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single layer of line wound onto one | ayer on the
barrel can be made up from|line wound on one excursion

w@boosle308pool i ng head travel ling in one directPORGBa0d/000323

I i ne wound on anot her excursion when the spooling head
Is travelling in another direction. In other words, a
singl e excursion of the spooltthg head in a single
direction can spool line onto nore than one | ayer,

e.g. two layers, three |layers or even nore. This
variation can be useful to spool the |line onto the

qh%ﬂ@eﬁbﬁeﬁﬁeﬁl@%& tBRBRFhce ¥P B8 Halhshd rcﬁﬂ/ed in

axi al l'y narrower barr I n sone efxrbdé nment s, ﬁe out er
suderat@a;wde it fitsd layeir of dine loeitg padicathriatcas déthet lbargeli de
él?fF]‘lrs,t | ayer of line onto particular areas of the
&P surface. It will be appreci ated that at the
rotational position of the barrel at which the line
changes direction (or "apex") there may be an unused

dayiliea apeieciated thaiat el rqtnuomalamﬂ%m& the hsarel @k which

31106 Enahles Blrpeich S RTRdethay P8 41U don g

fbeﬂwbelh #yeling andrhd dange ohetle badichblisfaca tm@e@émone
anoth r at tgt?\ same rotational position on the barrel

StIRKPTIIRN: EVeBt $erPNCHBYGRIIOT exarmele thayfisst,

I
?’ﬁ‘é@ PROTATal ) AR BE sRTed HlalR o Wb BP6Ae a2 he
tsiainge coiatidreal pesition orf ﬂ'@r loarreli arguenfe geaical thereby ussatingahe
SN e 7 Yo s el pogiiBhuan, Terbatrdl IWieofe
tioEn&fdriseare SHAMRYAD infrilde fitd Mdg8F2PSa 1198 eBnTRCGRuI if

| ayer of line can be spooled on"at different
rnsowdlr@rmracb@@rptrua@n Pywhicl the agex abthexling camfarmesn as to

ite fl e.befaorge the

Serid1e < BRRIABBISRT b Bf BRERLI el o PRE B R e
dbasteﬂln H@wewetl,ah |cy9rl‘a&86a§d§;\@a@h fsabdnd &w@r Wf iling cahibes

Prdl gl n qQf the second | ayer on the barrel can be
spoo e at different rotational positions, by stopping the axial
movement of the spooling head at the opposite flange before the return
journey while the barrel rotates for a short distance, usually less than a full
revolution. Thus the origin of the second layer on the barrel can be
circumferentially different from the origin of the first layer. Adjacent layers
can be staggered in this way, or non-adjacent layers, such as every
second layer can be staggered as well. This distribution of the line on the
barrel can prevent the formation of gaps into which the line might be

drawn.

The line is typically a high strength fibre rope with a capacity of more than
1000kg. Typical capacities of line for which the invention is suitable are
20-200 tonnes.
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circunferentially different fromthe origin of the
first layer. Adjacent |ayers can be staggered in this

weRNs/0g308Non- adj acent | ayers, such as every seRPORGB2008/000323

| ayer can be staggered as well. This distribution of
the line on the barrel can prevent the formation of
gaps into which the line might!l be drawn. The line is
typically a high strength fibre rope with a capacity
of nore than 1000kg. Typical capacities of |ine for
whi ch the invention is suitable are 20-200 tonnes. The

Im@m%ﬁfﬂoﬁh&% ;Prbmﬁbg f-hcwcrr% gaéjﬁba% @éimxé 4 line onto a

receive a line ontoa arrel ich the

rakee| o ldyierss in whigtethearpars @frilrtehe dveer lagér an ¢he barrel are
ovvs 0 n_adj acent

15882 ERe) G nbdabacn iR BrieceRflayersabSiaauy e BRnnts

nﬁ@\dn@qay@pool ing gear for guiding line onto a wnch
drumin non-parallel layers. The invention also
provides a wi nch drumhaving a barrel adapted to

Enfon R0 Pgkas SaECHEoPACIY buidig MR Ple adERn

tdrarbiarmcel-pansiier laiyerst he gui de devi ce gui des the line
onto the barrel at a point that noves axially with
respect to the barrel as the barrel rotates and

AV AV BnbilS a8 S1EyiABY eCfinich e fing 2 B 4okl to
daectéigasxk lirenthat fsewounah drognd neddartélpthe (Rimeldavirg a guide

b | el th
i e 0 R o e Sl RO 5 e guces
qhe fih8lortid &b BaybichtRepSIRPIRY %@seamuﬁwuh r&dfectt ‘tcS‘Pr%

the layers can be laid onto the barrel” so as to be
hstifed el the barrel eiatesrasichwherdin $he guidecievicenistastapied jo

O e Y N R C T e

once per winding revolution.

Since the rows in each layer can be parallel to one another the amount of
line that can be spooled onto the barrel is greater than could be achieved
previously, but since the layers can be laid onto the barrel so as to be non-
parallel to one another this reduces the tendency for radially adjacent
layers to interfere with one another, and so the line can be spooled off the
barrel more consistently.

An embodiment of the invention will now be described by way of example
and with reference to the accompanying drawings, in which:-

Figs. 1 and 2 show prior art methods of winding line;

Fig. 3 shows a schematic plan view of the surface of a winch barrel
that has been represented as a flat sheet from 0° to 360°, and in
which (in the 3-dimensional barrel) the top of the representation at
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barrel nore consistently. An enbodi nent of the
invention will now be described by way of exanple and

WOWwak/093®8er ence to the acconpanyi ng draw ngs, P@I/GB2008/000323

which:- Figs. 1 and 2 show prior art methods of
winding line; Fig. 3 shows a schematic plan view of
the surface of a wi nch barrel12hat has been
represented as a flat sheet fromO to 360, and in
which (in the 3-dinmensional barrel) the top of the
representation at360 connects seanml essly wth the

bot t omghe ddithdclPEEHRMSRN With fe Bottdr 5';9*@!% '
simlar flat view of therIf [ Irst q@gt{tﬁ‘n&f tﬁ?ﬁe mﬁﬁtgtlon at
onto t&% barrel; Fig. 5 shows an end view of the Fig.

4 barrgl; Fia. 6 sho vi ew si m .| to Fig. 4 with
Che f1 £ s 2 SRR St efa e 8lyaygr obfie Wpiiad Snto
that fipe draglity in each of the flat views, the

begi nning and end rows of line are shown, but the

mi ddl Ji?ﬁ@hpm Hhead ¥iquaehtheckin) 4dagraliot ;. Fig. 7
h : i : g 4 '
he. scbign g nolis Sl SRftaFKPEiG 43086 e BREVAYER ot ot

vi ew othetlfig. Fibarrel. Natg that fdri garitd is @@l of e ffalvieds, the
barrel, wi.th both first aa;d second | ayers spool ed on;

Fig. 1RPYRBIE apd end rawsdl inewnieshawn Feydhe migdle rows
wWith t ti%ﬁ‘h?idaﬁ%@él%b%ﬁ gce; Fig. 11 shows an end
e Fig.

Vi ew 0 arrel; Fig. 12 shows a cunul ative
vi ew sfFigi Vshows dflgikvie® alride Figi4 batrélesHdwisg onbeihersicond

and thild bakg'shoshp! ed on:
Fig. 8 shows the end view of the Fig. 7 barrel;
Fig. 9 shows the Fig. 7 barrel with both first and second layers
spooled on;
Fig. 10 shows a flat view similar to Figs. 4 and 7 with the third layer
in place;
Fig. 11 shows an end view of the Fig. 10 barrel;
Fig. 12 shows a cumulative view similar to Figs. 9 and 6 with the
first, second and third layers spooled on;
Fig. 13 shows a flat view of a winch barrel with first and second
layers spooled on;
Fig 14 shows an end view of the barrel after seven layers have
been spooled on;
Fig. 15 shows a further embodiment of a winch barrel with flared
flanges;
Fig 16 shows a schematic view of a further embodiment of a
method of spooling line with a 7° angle, in which the barrel has
been omitted for clarity, and in which the tracks of a 1st layer of line
shown;
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Fig. 13 shows a flat view of a winch barrel with first
and second | ayers spooled on; Fig 14 shows an end view

w@booshgsokarrel after seven | ayers have been sppol/6e#82@8/000323

Fig. 15 shows a further enbodi nent of a winch barrel
with flared flanges; Fig 16 shows a schematic view of
a further embodi ment of a nmethdd of spooling line with
a 7 angle, in which the barrel has been omtted for
clarity, and in which the tracks of a 1st |ayer of

i ne shown; Figs 17 shows a schematic viewsimlar to

fig 16Fig§h‘7V§H3ﬂv§é%@hémﬁﬂ@v@%@sﬁﬁi%rrtto‘ﬁ 1?%,%%\/\)"@/{%% of
line; Figs 18 shows a schematic view simlar toTig
16, sramgﬂi@ stad of a2 dgper obfingi ne; Fig 19 shows a

the otdlpt 18Tt £1SpAbmhia vl fBuiaf g o, shiinp oo
schenaa¥@rﬁi|mw;si mlar to fig 16, showing the 3rd

layer of line;, Fig 2 1 shows a schematic view simlar
to fidiad9 shews agehematig vigydsintitarde diot 1 shgwing linegend
of ling, El hematic viewsimlar to fig
16, sﬁg%sg%@?ﬁé%%%%@éﬁ%ﬁ line; Fig 23 shows a

schensfig@0vsrwssa schamatio vidvg sikilarsb dgi 18) shiohenghthengt
the start of a 5th layer of line; Fig 24 shows a
schend@Y® QfilB&: sinmilar to fig 16, showing the 5th

layer mf 21 difdws a schematic view similar to fig 16, showing line 3 and
the start of a 4" layer of line;
Fig 22 shows a schematic view similar to fig 16, showing the 4™
layer of line;
FFig 23 shows a schematic view similar to fig 16, showing line 4 and
the start of a 5™ layer of line;
Fig 24 shows a schematic view similar to fig 16, showing the 5™
layer of line;
Fig 25 shows a schematic view similar to fig 16, showing line 5 and
the start of a 6" layer of line;
Fig 26 shows a schematic view similar to fig 16, showing the 6™
layer of line;
Fig 27 shows a schematic view similar to fig 16, showing line 6 and
the start of a 7" layer of line;
Fig 28 shows a schematic view similar to fig 16, showing the 7"
layer of line;
Fig 29 shows a schematic view similar to fig 16, showing lines 6
and 7, and the start of a 8" layer of line;
Figs 30-42 show views of a further embodiment of a method of
spooling a line, similar to the views shown in Figs 16-29, but with a
4° angle of line;
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Fig 25 shows a schematic viewsimlar to fig 16,
showing line 5 and the start of a 6th |ayer of |ine;

wo-e@saAmoshows a schematic view sinmlar to fi g BGI/GB2008/000323

showi ng the 6th layer of line; Fig 27 shows a
schematic viewsimlar to fig 16, showng line 6 and
the start of a 7th layer of lli4e; Fig 28 shows a
schematic viewsimlar to fig 16, showing the 7th

| ayer of line; Fig 29 shows a schematic view sim|ar
to fig 16, showing lines 6 and 7, and the start of a

8th | I ~rkd = | ;

erbod Are S E RSO RO it ool HonBbd

t he vifemsatidredo guidéithgspdib-Fhe line, and in whithadiffenbiayers
line; Fi,g 43 sh J ti t h i nch

par elo"inE re coppe L ARG o ssntas kit of

the | im§4ﬁa§@ Hoﬂe%h@ﬂatd}ié\fvﬁéi@rﬂtar'tém FieWs ihifgs 8! 2, 10

shown wth different cross-hatched patterns; Fig 44 i
a rol laeg barofithafigAdwarelmi |l ar to the views in Figs 4

cr ots 199 aB1 8 A4St shPel Ve of @ fler hinB Bage ufoie

wi ndi ngngipgtestern h wWhichha singlaekeureivbisithepeblitidAead
spool i ng head spools nore than one | ayer of Iine onto
t he b&PPEIS MarRIthan Qg Biver Phire epiaBsthaitel ard inwhich

hal ves;af cbﬂﬁeém{d(’ﬁlel tg}f@gﬁ%;%% oﬂ@@éﬁé\%ﬂo&?tk@%@ﬁﬂsgips

the i nner lTayers S a Vview sim
Fi g 4%Hetween itme ipmec fayiene of limes connecting the two

oo or Tigugns S suia @i 48, bt A WRiER The 1iRes B5RRecting
the two halves of the barrel show the relationship between the outer
layers of ling;

Fig 47 is a rolled out flat view (similar to the views in Figs 4, 7, 10
and 13) of the Fig 45 barrel;

Fig 48 shows a sectional view of a further embodiment of a winch
drum similar to Fig 43, but with grooves on the surface of the barrel;
Fig 49 shows a front view of a further design of winch drum barrel
similar to Fig 43;

Fig 50 shows the back view (from the other side) of the Fig 49
barrel;

Fig 51 shows a perspective view of the Fig 49 barrel from one side
and the back;

Fig 52 shows a perspective view of the Fig 49 barrel from the other
side and the back; and

Fig 53 shows close up perspective view of a flange of the Fig 48
barrel.

Referring now to the drawings, a marine winch drum 1 (fig 3) has a
cylindrical barrel B on which a line is wound, and a flange F at each end of
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Fig 47 is arolled out flat view (simlar to the views
in Figs 4, 7, 10 and 13) of the Fig 45 barrel; Fig 48

wQbassoxmssect i onal view of a further enbodi menPCDEB2008/000323

winch drumsimlar to Fig 43, but with grooves on the
surface of the barrel; Fig 49 shows a front view of a
further design of W|nch drumBarrel sinilar to Fig 43;
Fig 50 shows the back view (fromthe other side) of
the Fig 49 barrel; Fig 5 1 shows a perspective view of
the Fig 49 barrel fromone side and the back; Fig 52

%H@%In@dr&%‘l EH%F BYS pYé t‘?lﬁe %ESolgggmégtré’rﬁrsﬁlﬁin ;&ﬁl’gﬂet &5

her side and the
méﬁh@batrella virenFigf 3a/|e§w mgm&rhaﬁmeREt@rztBarmahowlng a true

5 Reslebhnon G e S Bt hel R
\upigiAgh, agi @s%uﬁa@@gﬁd’:bé?én @tﬂfélmg@ﬂ IFhfetpﬁ&aFFé’"tb ”l@rd%“l@hnd laid
barrel B to prevent the spooled |ine fromsliding o

fflab Khidhabihe wholepfribp sgrfarl:ﬁ of megbat;ew@whl@ t%‘@hlmealsl c

SPOHRLoAT R 5P B Beer A bl £ 4 7 " TR

ishowt simdlar i@ews. had been cut along a line parallel to
its axis and laid flat, so that the whole of the
surface of the barrel on which the line is wound can

%élﬁﬁﬂf lﬁltltﬁrsafl aﬁfanEHSr 661%@5{%’1&% tﬁ'e Lﬁ‘rcth lb%tween

Sl m ar Vviews
fihe ba rrebBamdainetftamgedr whitk piefing$ yheastatriiveg puswbn <(mr origin

en. the parr B and the f|an . _Which_defjnes
SFLB7The Ry BRE: theretabalegitAngaihe ahdim e rat e barre
tlﬁh@tt’) ionall l?lﬁdéfﬁie@taémﬁ' It R b& ipdcPtobd enATih IS 1 on
e barreé
representations of the winch drum in the figures, the top and bottom
portions of the line and the barrel at 0° and 360° connect seamlessly at the

origin O1 in the 3-D winch drum.

Once the line is fastened to the drum at the origin O1, it is passed through
a roller device on a spooling head controlled by an electronic
programmable servomotor that rotates a threaded spooling bar to which
the spooling head is connected via a nut or other threaded connector to
mesh with the threaded spooling bar. The rotation of the threaded
spooling bar is controlled by a logic device receiving input from the rotation
of the winch drum 1, so that the threaded spooling bar is rotated in
accordance with the rotation of the winch drum 1, according to the
programming of the logic device. The rotation of the spooling bar drives
the spooling head axially along the bar. The spooling bar is disposed
parallel to the axis of the drum 1.

Once the line is attached at the origin O1 and threaded through the
spooling head, the winch drum 1 is rotated clockwise and the first row of
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is notionally defined as 0. It will be understood that
in the flat representations of the winch drumin the

w0 p@ene®sd t he top and bottom portions of the |PCEGBR®S/000323

the barrel at 0 and 360 connect seam essly at the
origin O 1in the 3-Dwnch drum Once the line is
fastened to the drumat the otfigin O1, it is passed
through a roller device on a spooling head controlled
by an el ectroni c programuabl e servonotor that rotates
a threaded spooling bar to which the spooling head is

{ [ i t
R For R el o dho e MR GIIASBEREP, (% e
tdmemt hretatisg thp epdoling rrdrivesdbatspobliregl hbad axlatlgifrom left

o5 HghEir SRy Yo Py B s il EEis iy 8 It Gl

ihigts SR vonlint R sivel %bhemgqsetwaen\th@ ehfeqlé#mo%vs in
according to the progranm ng | ogi ¢ devi ce.

egchtlayer, endanethepyddt @fgthsdmed bubeéymlnellss@wndr@méaad

B0 yerinp S, heSdhe pEf GRT 8 R0 MEORRRE
@ietrp@rlrrﬁdulat ahti®ardliedtan e flamiylF] utesslesteb Imy&ne anigheo.

ool ing head, the winch drum1 is rotated cl ockw se

r’ﬂ? @cﬁealram@e Q gah bervagied ip accorlpnce withthe wisith gf the line
E{&L&gl%r surface of the barrel B. As the drum1
es spooling bar drives the spool i ng head
aX| aIIy fromleft toright in order to wind the first
w onto, t drum.at , an .initi al an le g, ich |s .
TRiesitret OfferSnoolas PR cBpps s iractiiat e i Ileiches
208aibhit mfé:iseﬂv@éwthe%?%wmtm Medégsegfu L B&t ihida®y rbut
is typically around 3 and nore usefully 5-7." Thu
cpxgmntanbe lingan $pedd ofdherspobiing head |0$)t|noally reduces as

Le th
0% PEVE A BE BT 8 hachg cndfe o PR Gels atlptein
\g?ari]dwl 9/1 afp;:&@a@lﬁ@m\eepewpehdther\etedt Redrt thEd 80P PBIRNAL the
%Sogrpomt on the barrel (at the apex A1 on Fig 3) the line is actually being

laid parallel to the flange F.

The first row of the first layer L1R1 is thus laid from left to right between
the origin O1 and the 180° point diagonally opposite the origin O1 on the
barrel B as the drum 1 rotates from the origin O1 through the first 180°.
The linear outward excursion of the spooling head along the threaded
spooling bar as the drum rotates between the origin O1 and the 180° point
is determined by the programming of the logic device and the pitch of the
thread on the bar, and the speed of movement from left to right of the
spooling head is typically sufficient to displace the spooling head by a
given amount according to the logic device. In this example, the linear
axial displacement of the spooling head from the flange at the 180° point
(or D180) is around 50cm.



10

15

20

25

30

The speed of the spooling head can be constant so that
the line is laid as a straight |ine between the origin

w@2m8a¥84 he apex A 1, but in certain enbodi "TEPCEGBRIVE/000323

i near speed of the spooling head optionally reduces
as the drum approaches 180, so that the angle of the
line is arcuate and gradually15pproaches t he
perpendi cular as it nears the 180 point. At the 180
point on the barrel (at the apex A1 on Fig 3) the
line is actually being laid parallel to the flange F

T)Slﬁthfé béﬁﬂ rtﬁ@’v\ﬂﬁ%ﬁ H@Jrﬁ'f@dntin@é@ to lrot%% é ﬂéd‘uBH{e ﬁffggnear

fromleft to ri ween the orig and’t
pdireation dgnnwmgnb@fﬁba speotihg head gever@ea t@ mavieeinkzaratain

Crllrdip8 o ons et e R Alde g tart A gt rgdlioed
s§Ed A9 chepared e awhhd @ﬁ@lﬁ@uoms&lfue@a PAHNP$sONEThus

drumrotates between the origin 0 1 and the 180 point

i hed @S maintan Hig baveelsiadiges am argxoh1iméne tigh row o theeline

o R hrek Al oo R RouydBH shif abiiBPes
tqmm_t oedge etobhi thie dairrdl in dn’rdap kaprovidng sh d 6lthedm@ back
unt ccordlng to the logic device. In this

a given a
AR g Fangq Kear tha.arex and i mairiain ther disalacepest DHGO
hﬁ%ﬁe?p%g‘ﬁwe flange at the 180 point (or D180) is

aroun m At this point, the winch drum 1 conti nues
to rotate past 180, but the linear direction of

f d
SR kol C oM ias FakiOnaidaie Tnge hwsenct ik and
f 3@0"9ﬁ1tﬁﬂ?é dilrh 9hdy complesadits H%Q%@ﬁnoﬁ ‘HH&We%@hé@ thd1860°

out ward excursion between 0 and . Thus t
mﬁlﬂ’t agahewa imihe uppercparhetFign 3ap°é>¢hat poinh tlnel epoohng head

r T cQinci.de.with a
/8% GrersRBhod B heithe £ B SREEeR 1 ETIiRDRNIOR ol
biaanehe ootwdrdesxdupsioh eiheniness inpp egtarmdd preeidely® Padlange
rds the flange fromthe apex, and to nmaintain the
Oqtﬁtlsp S60rPRintpagps spaced by a distance determined by the difference
between the outward and return excursions of the spooling head. In this
example, the outward displacement of the spooling head is 50cm, and its
return displacement on its slower return trip is 40cm, and thus the final
displacement from the flange of the second row L1R2 of the line at the
360° point (or D360) is approximately 10cm. The value of D360 is defined
by the difference between the outward and return excursions of the

spooling head.

Upon reaching the 360° point, the first row of the first layer L1R1
seamlessly connects with the second row of the first layer L1R2 as shown
on the bottom of the representation in Fig. 3. At that point, the direction of
movement of the spooling head changes again, to move from left to right
in a second outward excursion at the same initial faster rate, in order to lay
the second row L1R2 of the first layer parallel to the first row L1R1. The
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at the apex A The first row L 1R 1 continues back
towards the flange between 180 and 360 until the drum

wa200ae938npl eted its first rotation and reacheBCT/O82@8000323

poi nt as shown in the upper part of Fig. 3. At that
poi nt, the spooling head has 5proached the flange F
but because its return excursi®n is slower than the
outward excursion, the line is not returned precisely
to the flange at the 360 point, but is spaced by a

di stance determ ned by the difference between the

04K AWM oANEH Rﬁﬁélra"lj Eéfél'lbﬂd)@% fﬁét foREL PRPOWItAS: g}me 6fg

this exanple, the outward acement of the
hditertion aic!bcmapan A akst 8Qa°tfmm tUe opigacOtes with th\e §irst row

o BT bR bl PR Binb RERGIBE e Skong prpl1R2

a dgatn loder han e SGWargiertulsiin, @%ﬁ@hg‘ &n axial displacement
awgtrom mately 10cm The val ue of i's defined by

hgiupper eRd ©f g aeeond raw meReerm éh@l uppenend of the first

RPN PRT TR 2pholsBRo L PR 0o UP B B Qibiehe B
steardnmlabeymenhane&ﬁo? ofithd stbenas eswnd R2ofomf the st iost 1R 1

| aye é (IQ 1R2. as shown on_the bottom of the
(AT B8 dRERY InGioprIaTcs, Wi this SRABIPIS Bt canthRvatiacki | on

ofcd®p Wf\lltﬁfotﬁ&%rﬁﬂﬁ&hﬁiﬁs head changes again, to

nove rom eft to right 1n a second outward excursion
at the sane initial faster rate, in order to lay the

¢ 18 Brogsyd continteqittBie tap e 4 i Fetomadntsainaiatiom
t@nd HEL TR shd s/ uhiiitheWnkhad SdE BRI Sﬁtodthb‘%ﬁ&épﬁhr?éce
the apex A1 at 180 fromthe origin 0 1
fofrtBe dram, end the oppasite Bangshaxbaesireachsd aht@esquelr @y of

AR B, 1 BBE ROSGE e s WiBRLIR s SBfialid®n' "
tdrowmpipelFigend antl 8 With SI@@ ¢irsd layay L dd%rﬁgqmatdﬁmrél@ﬂ@r
end of the first _row 1R1 in accordance with th

Furtace; frike oarrene- |%E@S§dhe T@ws & thenrst layer are parallel to

one another and bend at the same apex A1, the only gaps on the barrel
where no line is laid occur at the ends of the first layer.

When the right hand end of the barrel has been reached and the line is
approaching the opposite flange, the second layer L2 is then laid on top of
the first layer L1. When the second layer L2 is laid, the drum 1 continues
to rotate in the same direction at the same speed, but the movement of the
spooling head is reversed, so that when laying the first row of the second
layer L2R1, the spooling head commences at the origin O2 (at the same
circumferential position as the original O1 for the first layer L1, but
adjacent the opposite flange) and moves from right to left in the outward
excursion at the first speed, and after passing the apex A2, begins the
slower return excursion between 180° and 360°. Thus the first row of the
second layer L2R1 merges into the second row of the second layer L2R2
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W hios/oe308npl e,

the di splacenent at 360 of the second row L 1R2 from
the first rowL 1R 1 can be 10cmin accordance with

ot her enbodi nents. This process continues with the top
end of L 1R2 nerging into the bottomend of L 1R3 and
so on until the line has beenl®aid onto the outer
surface of the drum and the opposite flange has been
reached at the other end of the barrel B. At that
position, the line is typically in the configuration

o b G P S
00 0 bl M Wt JRYEEASY foom o
Bbe diisigonhis2R dbwSucoessiee fows t 2R3yand b2[a4 ic of thel séoond

h d .bend h Al th I
JaVeAT o aodiled A RRdr the frst faver 131 4 Siilles drariers ne
astRIicy at e dp&sA2!dXiethe Mhmnaffﬁarfgleggtrem B ehePf

the barrel has been reached and thé line Is
fpoctiaghead. t he opposite flange, the second |ayer L2
is then laid on top of the first layer L 1. Wen the
second layer L2 is laid, the drum1l continues to

riowiik ise hotddipias &@wﬁéf@@ﬁr@ﬂlaﬁér Lherigiies RERR. IeR Wand
t he npvenent of the spooling head is reversed, so that

Vit of e bryrelhirayerses t #ie HEht aose dimbairalterthe zrex A1

it Rk fils 5 e RATBRAES R 3d0pdlht, hdislodnd Ble} [2
tdrigidatesat Ithaa/éghﬂ_heind ond oatljeal_c@mel B bdjagppdi the rigm_mﬂm)j
TBoRotEve S b Bt iatng Ansx A bines UL P aIREaN Hos bartel B
ggg‘gw&bm SXQWEIon! BhY HEUFNS %%mg%%%br%gg@ the 360°

). Thus the first row of the second | ayer
rasife sThatetore hadjseenindyers. loind h2 ase nonepdralieirio @2 at

t 0 ' .and. at ial iti t hat i .
PBTACES 8 b ATl Ao e BBSuh SR Pl
ropess bedixhanddilvididal Rivis pf theheweergae L ayiusl dvér though
spooled on top of the first layer L 1 in a simlar

@irdividgahigwagwithinteashdpsr awe patalle! te mae) arathera e
lih@0RBal WS R7E sBYstaBally never parallel to the individual rows in
the adjacent lower layer L1, and thus the likelihood of the rows in the
upper layer L2 squeezing or biting into the rows in the lower layer L1 is
greatly reduced.

The eventual pattern after spooling of the second layer is as shown in
Figs. 8 and 9, with the second layer L2 spooled on top of the first layer L1.
Fig. 9 particularly shows the rows in L1 crossing over the rows in L2,
thereby substantially preventing biting between layers, while keeping the
rows within each layer parallel to one another, thereby conserving space
on the drum 1.

Fig. 10 shows the third layer L3 being applied from the origin O3 at the

- bottom left hand corner of Fig. 10 to the top left in a manner similar to the

but can be varied in accor danceP@i/GB20038/000323
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spooling head. It will be noted that the whereas first
layer L 1 originates at the |left hand side of the

W 2008/093084 r aver ses to the right across the barP&l/GB008/000323

the apex A 1 and then returns to the left towards the
360 point, the second |layer L2 originates at the right
hand end of the barrel B adjaé@nt to the right hand
flange, traverses to the left to the apex A2 at the
180 point on the barrel Bin its outward excursion,
and returns to the right as it approaches the 360

PisDlayer e R8fdHovn M@C@ Heaa/@ﬁ d3 df #Bdnr

non-par allel to one ahoth so that the mgl dug]n be
r@aneraty CMGC@@OdehItbgaﬂglmOélmglnetﬁtstzlﬂtygr cross over
the individual rows in the lower layer L 1. Thus, even
t hough the individual rows within each | ayer are

PRs s8howh it FigNR, AN tHIRSI |a[yéh§3 Ioﬂdﬂwésdnélnrétq%yer@t iR since
substantially never para he i ndi vi rows in

tthe segpae éwenl@\@pss%@/ ever batwegndath @ thers, subssantialyno
y [
051 Iltlé]?ﬁé %?’%er, BeMé%ﬁHHgﬁ%r@I zl;heelr't%wcquﬁ@é éﬁg%ﬁyﬁp 15! dM8ss
rcammleei roWQm theesdaonid lnpétt €2 andftiverefaparibstatially bheid
:@condl égs shown in Figs. 8 and 9, wth the
HihES| b@ a0B%dl ed on top of the first layer L 1
Fig. 9 partlcul arly shows the rows in L 1 crossing
over the rows in L2, thereby substantially preventing
di cam @emtenéecvml Figet2 thattovedayiag miach Selmendda\&rvm tithis n

h | b i
SRaRne R TbnBsE e 0t A ToRnS bl 180 HaRY of i Bhvel.
DEi8 @nighPini ind bﬁ&ﬂuhbﬁér@éb%ﬁu tb Sredte BRRIPRS wn‘éwfﬁe line

hand corner of Fig. to the top left in a manner
Gaf sl apd whilsrit |€s$at|séa;@om_f01 eaeh sheond jayeritg commenne at

.hi [ )
b Seafofl, o fePrLOR] ke aetfie ARk sy = e
sshaggered distgbufiéh of the diigin @f ey Riyets3auex the zirchmference
ftﬁe ba ?é L 1, but since

This can be achieved by a programmed action by the logic controller
acting on the spooling head when the spooling head reaches the furthest
extent of the barrel B adjacent to the flanges and is about to execute its
turn to commence the first row of the next layer. In some embodiments
(as shown in the figures) the spooling for the next layer can commence at
the same 360°/0° point on the barrel, so that the third layer is
superimposed on top of the first layer, and the fourth layer is
superimposed on top of the second layer, and so on. However, if the logic
controller optionally signals the spooling head to remain axially stationary
as the barrel B rotates a short way around its axis (for example, half a
turn) the origin of the second layer can be rotationally staggered away
from the 360°/0° point before the spooling of the next layer commences.
The spooling of the next layer can be carried out in an identical manner to
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the second | ayer L2 crosses over between both of them
substantially no biting can occur between the | ayers.

wab@soesasd in the third | ayer L3 cross over theP€DGEB2008/000323

the second | ayer L2 and therefore substantially avoid
biting as descri bed above. It can be seen fromFig. 12
that overlaying each second | &er in this manner
enphasi ses the gap that forns at the 180 point on the
barrel B. This mght in sone circunstances tend to
create a void into which the line can slip, and while

l fhat%ré\ﬂbuﬁf/ Aekeried i tﬁé%@céﬁ& QHQ tl"n?d’ Blyel® it SSle

at the sane orlgln a beneficial effect "can soneti nes
bexeantignibat the erigidoéthe aggdayer idissmavihare dretween 88 and

he ci. of. th
oo i St U SndRS b B G ot et PG
bytagher’ fegiute cantyedhtrotiugésd betvedh é@]@cémqﬁ#lérﬁgohﬁﬁlﬁe
when wgespool i ng head reaches the furthest extent of

t Heefy tW@rhaY%eﬁeponé altrenate daupsdn arderite siagger the gaps

h t
el i Aol SrFBRSE 1l FobbicTing BARS AT o)
t biapesjropdsathon gaps fire lovesttlayenge TamMmomoEhespacetdrethe
S 3600p0|n on th barrCL so that_the third
‘3’%‘? 5@ §U¢@Wf%6%%|0 fine.cncoihe; prepensit for dgraratiosrel
t@@erﬁ gHps thibavfeh | e REPEAH gwgfse@g d@p of the second

| ayer, and so on. However, ogic controller
optionally S|gnals t he spoollng head to remain aX|aIIy

o) I h
hEeLEIG B Ewsr eIt A8 Shpegfacrsilar
steosHowAYe Fig.ars, b aﬁﬂﬂ@ﬁ!a?@é'lﬁ ¥ Rl ASIRRS Gt R¥BIdiicom
t he 36070 l;_gm nt be ore the spooling of the next |ayer

c'@ﬁﬁﬁﬁb el Fighd3sthedlarker st tay@r isesodleq &onciap Il to bottom

e
s‘BIh@ gapdemiedat 1 8@ for iee first gayeras clehdy Retdent, iRy theSgap

t?h bet wee

f%rm e opp03|Pe f?ange for the second layer can also clearly be seen

at 180°.

One advantage of staggering the gaps as previously mentioned can be
seen from the representation in Fig. 14, illustrating the locations of the
gaps in end view after seven layers have been spooled.

In some embodiments of the invention, the winch drum 1 can be formed
with flared or tapered flanges as shown in Fig. 15. The flare or taper
provides more room for the spooling gear to approach the end of the
barrel and to spool the first and last rows of each layer as close as
possible to the flange without damage or obstruction of the spooling gear
or the flange. The taper can also help o prevent wear and tear on the line
as it is being spooled on or off the drum.
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w0 paosoeBesed bet ween adj acent

360 with respect to the spooling of the previous
| ayer. This "rotational stagger" feature can be
| ayers, or nore uB€rf/GBROO8/000323
bet ween every second alternate layer in order to
stagger the gaps created at the apex of each layer so
that none of the gaps are sup82i nposed on gaps in
| oner | ayers. Thus nore of the space on the drumis
taken up with rows of line, and the propensity for
formati on of deep gaps into which the line can slip is
t ; ; I
D ARt B o ris Hhio Sebolhg Fatt e Geler
13xiabdiaplacdimspit af d lime peff fuan) thahlie dommors tdvavied fape, but

r BaRarab\q efioting s o e APGIADIe Shacs o s barar “TVoicaly,
CHeOsRMNh IARY isER %’ééi‘QWB tPRR Pk F3P d ﬁ/frb lin@ Bt Fbréi‘e@ Iy

The gap formed at 180 for the first layer is clear
eai%@dtfouahmesﬁl@afgfapafvwrerh@e at the opposite flange for
the second | ayer can also clearly be seen at 180. One
advant age of staggering the gaps as previously

nBefe rﬂn@ tooeto Eigs 96620, fthemirdthaydraniasdnt atdpeblddofot
lustrating the locations of the gaps in end view

a'P%?' (eBvied ferydaudty dkana Fiaseho-9gd foetian ongibiM at a notional
e@*’@ﬁ' Jﬁ@ ﬁe?{Tﬁé‘ggbfé‘éefé h?ré et hafi” ﬂ1ei°r‘%ggikhé%_lf of

forme ared-or taper e | anges as shown
1€achTlagef bfaiireae @o thepwigimp Qdvaidas bodioen obemﬁ of thHelse figures

9t B2 ot A PR Ehs ot BHE alen Al b de showa o
afheRBp of %@ﬂb@réshel'ﬁé fROAENM L19YE 1Ay % fyed out gt an

obstruction of the spooling gear or the nge.
t ajied anale ef EdbnEpm Ied tpitew soht) wetr re@p)ect todheaxis bkthe

P s A R R N L ——

ssiowbla'a the apex (Al gir € pdtetiorad ipdlsitidinsa¥! 1880 HRM 1R ofiie, to
line per, turn) than is comon_for wire rope, but

reverse direction and travel at around 7° from top right to bottom left, to
spool out the second half L1b of the first row. Successive rows of the first
layer L1 are spooled on like this. The second later L2 initiates at O2
transitioning from the last row of the first layer L1, and the first half L2a
spools on from bottom right to top left, changes direction at the 180° apex
A2, and the rear half L2b is spooled on from top left to bottom right, and so
on. The skilled person will note the larger diameter of the subsequent

rows from Figs 16-42.

Referring now to Figs 43 and 44, a modified barrel 11 is shown with
formations 14 and 15 fixed to the flanges 11F on each side. The
formations can be formed from nylon blocks that are bolted to the plain
body 12 of the barrel 11. The formations 14 and 15 are asymmetrical with

respect to one another, and with respect to their own axes.
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al so enable efficient use of the avail able space on
the barrel. Typically, the spooling rate is at | east

wo mvsPIoes that for a wire |ine but preferabl yPer/GBaws/ 000323

four times that for a wire line. Referring nowto Figs
16-29, the first layer of Iine L 1 is spooled onto a
barrel (onitted for clarity fP8m Figs 16-42) from an
origin 0 1 at a notional O on the barrel. The figures
16-42 show the front half and the read half of each

| ayer of line, so the origin O 1 at the bottom of each

oRefd1BAE th tigd!fiRs ftaRions| 4 hﬁc&naﬁﬂes?é Qadiﬁaw an‘é"r‘l%osﬁﬂ%t

the apex A 1 at 180 is shown at e top
f Pgtiioas! 4armgally sunpatting the fiest ddyerio Ilhe,r@ sesompedloouMb

a% cﬁd?rtfe@r’l?) élﬁ:e?ﬁrs?ﬂghl n ‘Lc}asar((ﬁ AT {/n @Qfaf)tgrtltn%rtbﬁﬁﬁteaqné decond

slaqers rgthirdgbrtiom il 48 widevieha the @Btbsd t|4bOa:ﬁdi akaran¥ and
which slows at the apex A 1l at a rotational position

oPURRSTIRG &g BeroNSH @rgq* third lgyees efling, @ fouahmﬁtm d4d wider

t t

oIt he Bhirc M Bty S it BBy and & i

Spadiessideawidentharf thehfeufthrastd dxigky spgorting tl‘i@wrﬁﬁamﬁﬂﬂh
kethi; The ond later L2 initjiates at

t@(ﬁ%ﬁ o% i J@“‘? Sisth Bier phlite [soanporiegeby ﬁhesf{ang@yHF at the

luppethdrhignfirst half L2a spools on from bottom right

to top left, changes direction at the 180 apex A2, and
the rear half L2b is spool ed on fromtop | eft to

b ' . SQ.,.0Nn. The Skl|| 0 not e
Rtetih kP e 1 3Rt Ry BR: O i indinr R 538 b Pl 2l B

1¢orfigrisdich eadibMginh@wmbst fiist poARNABh éﬁall@sﬂgﬂéﬁlhgghe first

barrel 11 is shown with formations

t lpget phliNfe2 ssppnarpOéa@rh 18bdderihanttbe fissti pnitor 4patand

bR SRR i3y ARG SELBR i, M pdtioh iFoRRll .

athymrtbe ISECGIhdh WEb hama apiadly sUp?onmgathetsbebﬂd and tmrﬂ Mayers of

respec, their eferring to the

fl B\%ftPUHﬁ porign 1584 Mﬁ&@fs@@néh? Hhirdang axiaiy ﬁ#@@@rtmgrtae
fourth layer, a fifth portion 15e wider than the fourth and axially supporting
the third, fourth and fifth layers of line, and a sixth portion 15f that is wider
than the fifth portion and supports the sixth and seventh layers of line.

The different portions of the formations 14 and 15 merge into one another.

Referring now to Fig 43 starting from the origin O, the first layer (clear
circles) is spooled onto the body 12 from lower left to top right, with the
radially innermost side of the wall portion 14a radially supporting the
angled path of the line from 0 to 180°. At the 180° point of L1R1, the axial
direction of the spooling head changes and starts moving from right to left
instead of left to right, thereby spooling the second half from 180° to
360/0° of L1R1 onto the body 12 (which can optionally be grooved) in the
opposite direction from the first half (from 0 to 180°). When the spooling
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portion 14a axially supporting the first |ayer of
line, a second portion 14b wi der than the first

w@eoosiogaesdda and axially supporting the first BETGB2008/000323

second layers, a third portion 14c w der than the
second 14b, and axially supporting the second and
third layers of line, a fourt®4portion 14d w der than
the third and axially supporting the third and fourth
| ayers, and a fifth portion 14e wider than the fourth
and axially supporting the fourth and fifth [ayers of

'F\éb?d r gﬁn’gé Iiptd @ﬁ 35 n‘l’tfor{gr tnf%élﬁ aﬁéﬁ%%é@ﬁte%eg’iﬁzhe first
fhalfsof If tR@pit retsmmgis xlmotlgmar fefthto rlm:ctdtxml dR'eoliorFi 'Ghig?:,

t t t n a
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h'ramﬂého\@hé’%p Hb%”ofﬁ% dind BbcHRBLIL %11%1(9{]% guided

aX|aI F porting the first and secon
tﬁ@mdlqﬁﬁ ﬂ@ efhintbe fmtdcalf aftitsnspdadingdaydhe vﬂeﬂbporaod 15b.

bk, TRORBHRt Hsrosib&IRva ands s Bbinia Pogoper

afatalof Wamtnmmm 148 dridebdcomidtHeiet rovof tﬁettherQé)Férq_'BR1
15e wider than the fourth and axi all porting th

taially, syrnarted! inther wall portignet4d. oSppoI}/ng ccamunt@ssn ilnua
Hﬂéﬁhé’f‘uﬂ‘lﬁfthé hgﬁ $1YE%E réé@’%c{ & wWhidrf ;Ponﬁ?ﬁwtg'_ lg%l%nﬁe

supports the srx and seve ayers’ o
dsdcdodecbon toof ona smofhdrh@ the rmedmonsexténgpessisle fwitgeut

I nto one an er. erri now to Fig 43 startin
f%%l?@fﬂenseo?agwceﬁaw@r%r ing Wratl%hcareﬂct'enmse iGaded
Sﬁ‘ftﬁ’é\ﬂgué’ 'éhﬂadd"iﬁeﬁﬁdyﬁéaré‘ vy @hg@/‘é‘%{ﬂétﬁé (;éf:ﬁé’ﬁaﬁbp\%w of

h the radiall I nnef nost sl
Itha RigudBadrumn @ﬂttpiawarmgwsh eNatcgthau th:eahmes;n&omm:tmg rlee rows

OB e 6P R Al B

MYactghés® mdo\@etamhwbbmdh%ttﬁaﬂ @tletgé gaﬂ% &fi 881
t hereby spooling the second half rom 180 to 360/0 of

lindikidughtevs pklinaie arzuaighi ch can optional |y be
grooved) in the

Referring now to Figs 45 and 46, a variation is described in which the first
layer L1 is spooled onto the barrel 21 at more than one level. This allows
more compact barrels with axially shorter lengths and more axially
compact formations 24 and 25 to guide the line. The origin O of the barrel
21 is shown on the upper surface of the first portion 24a of the left hand
formation 24, rather than on the body 22 of the barrel 21. The first layer
L1 fully descends to the body 22 at the third and fourth rows L1R3 and L1
R4, and then run along the body 22 until shortly before the end row L1RE
the first layer starts to rise up onto the radially outermost surface of the
first portion of the right hand formation 25a. The second layer L2R1 then
begins on the upper surface of wall portion 25a. Lines connecting the
sequential rows of each layer are shown on Fig 45, thereby demonstrating
how to traverse between radially different levels on the barrel 21 in a
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opposite direction fromthe first half (fromO to
180). Wien the spoolinghead reaches the 360/0 point

worme/023msd N and is ready to begin the first hardT/6B20108/000323

1R2, it resunmes its original left to right axial
direction. This continues until to the end of the
first layer when the last rowd 1R22 runs up a ranp
onto the top face of 15a and beconmes L2Rl , which is
guided fromright to left in the first half of its
spooling by the wall portion 15b. Likew se, the | ast

r f . 8 f:i . OF : .
Y6 b IRIGTPETRE spRiofig Hed® g 483 WA Py lAGERRE in
tsitieicture i Higiter buidRbwing theirntgrcenpediidredodiyeehdheaabdivs in
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el Iﬁi@@@r@@qiﬁ@tH@m_tél{:oﬁﬁéctRﬂ%tﬁhQWebﬁ delo ramxi mum
extent possible, wthout any portions of adjacent

| ayers running in parallel directions, as indicated in

. ' | 4 . fl ned .
i e R IR oo B4 Wi AR e BT e o
o ®atriedt 1 trhthd Figes3 embodirhemgblihin wieibh mikcteetihesduiface
of Fig 44 are straight to show the initial angle of
10h&n¢ Pagel i5 @ropved incacqant aad ks the ifital iaver opéie linghs
that guide the paths of the individual rows of Iine
are arcuate. Referring nowto Figs 45 and 46, a
Refeuatrigomow $o Higscd9-b8da ifurthdri ernbodiendritrod b wiaghrdrim131 i

| ed tothe b | _.2 t t A | .
BRI B8 S bercRrba id g Pock St BT BF Ry Grure 31
IrRRG Mg e8 ™ arBHES B 4 bmgiﬁqyﬁ&%ﬁag;e?\{ir;@;fngqme, l%lﬁgaaiago?@ed

to guide the line. The origi arre
suoiaae on the sadippe innsumost padfof theebairekto gdde thmirbea layer

f fonc The VAlEh bRUEs B fbus SALOR 36 Shvlfd e LA
tapdt tobipd\drddy &t. the third and fourth rows L 1R3 and

L 1 R4, and then run along the body 22 until shortly
before the end row L 1RE the first layer starts to

StaRingrdti 1 bAGIn' Gdh&lih¥ iQYb65180h RE e SuRthcs Rfown in
Fig 49 between 0 to 180° from the flange 31a towards the flange 31b as
shown by the arrow, guided by the grooves and by the spooling head. At
the 180° stage at the top of the view shown in Fig 49, the groove (and the
spooling head) changes direction and the back half of the groove (shown
in Fig 50) guides the line (along with the spooling head) in the opposite
direction from flange 31b towards 31a. The initial row of line is guided by
the side face of the wall 34a. Spooling continues with the change in
direction each revolution of the barrel until the line has been spooled onto
the whole of the grooved inner section, at which point the line has reached
point 40a on the 180° line. At point 40a there is a groove at the
commencement of a ramped wall 35a, which rises radially outward from
the level of the inner grooved section. The line is guided up the ramped
wall by the groove at 40a, but despite the fact that it has reached the 180°
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first portion of the right hand formation 25a. The
second | ayer L2R1l then begins on the upper surface of

woadoB/opse | on 25a. Lines connecting the sequentCEHGBR@®$500323

of each | ayer are shown on Fig 45, thereby
denonstrating how to traverse between radially
different levels on the barre?62 1 in asingle
excursion of the spooling head. Fig 46 is a simlar
view identical in structure to Fig 45, but show ng the
i nt erconnections between the rows in the outer |ayers
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fnﬂﬂﬂthme inmelrnaas diegctignwguided by dine quolmg be,*aﬂmnd Wyitee

5745 4R R el S ey B g o & S 31T
ftias fiestirow dffthe lsebend Byera grooved surface on the

radially innernost part of the barrel to guide the
inner | ayer of line. The winch drum3 1 has walls 34
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49, the groove (and the spooling head) chan
Fame: directiom(® tbte Fad kntikihe lisfe reashgs oom 4psia<b\1she i1 80°

I I head
1, REWDR g b A Shebivh bl ik F Bl el
Irall gdréioh 1850, Whummes‘ up bOBof thegsredivtishaydrie asdigfiaf ace
of the wall 34a. ool ing continues wth the change in

darRneeritg faewer w@{/ &t ThA lige is uidest pdallyuagainst the sidee
hace BERANPBARIESSCHRN the back face of the barrel, in the same

direction (31b to 31a) until it reaches the 360/0° point at 40d. At 40d, the
line changes direction guided by the spooling head and by the side face of
the wall 34c¢ to travel away from flange 31a towards 31b, in the first row of
the third layer.

Note that the third layer is also initiated in an opposite direction (31a to
31b) as compared to the second layer (31b to 31a) and is spooled in the
same direction as the first layer. The third layer is wound over the top face
of the wall 34b and over the second layer in the same direction (31a to
31b) until the line reaches point 40e at the 180° line, at which point the line
engages a groove and rides up onto ramped wall portion 35c¢, guided
against the side face of wall portion 35d down the back face of the barrel,
in the same direction (31a to 31b) until it reaches the 360/0° point at 40f at
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t he whol e of the grooved inner section, at which point
the line has reached point 40a on the 180 |line. At

wW@oiosno8a there is a groove at the commencenePCT/GB2@8/000323

ranped wal |l 35a, which rises radially outward fromthe
| evel of the inner grooved section. The line is guided
up the ranped wall by the grod¥e at 40a, but despite
the fact that it has reached the 180line it does not
change its direction |Iike previous rows, but instead
maintains its direction from 3la towards 31b, guided

b\\/(/h‘dh%]cgﬁp%é [t Bﬁéﬁ’g?ﬁ‘ﬂw@éﬁ&r{%aég?)&/ tﬁg %g%l rﬁ@ﬁeé\@ bhd by

ine is spoo
Fihe $d¢ fage of thiotwalbath & tratiel 864y Dopoilanigeas1 umwmus 31a,

| i ne changes direction guided by the
:@‘otgpifﬁ%} rﬁéla%fttﬁﬁéowh{qyg 'side face of the wall 35b to
travel away fromflange 31b towards 3l1la, in the first

row of the second | ayer. The second |ayer is thereby
. hhys thestourth laverop plasreby initiatectingm Qma;smcduemyma(m b to

LB oBalete PRI A roctfudts) @ 1240 Bp) 8% Borea

omubelsameadgéﬁldmas tre serwhdhalér. ofhd ftﬂjrfh la§ér isabl@und over
is wound over the wall 35a and t

T d |

Fh%stgr%@@& & %lrﬁ?@%@eéerdhﬁ ditd yer suthe same pb()ecm (31b
t I
o0t el et i a4 A5, 130 ooy gt e
r irgpenigagedd a gmcmeosmcsﬁdes vpiarto raraped walltpusmoh 3dbeguided

PdhetiBeisttachbr | Bomioh i diein tie b3k Eoeidahe Partel,
vial the ReATd @ifecthf (@qmdehg) bﬁﬁht Fé’é‘cﬁe@fthé @%ok@rfscﬁhv ?;ciecﬂ)h

the same direction (31b to 31a) until 1t reac
Fslovich dioint, te lw@cphange&cdjreomne guides by treysgoalingdwacband

ORL RSB A R RBRLIdRE PR i G i S foas
1B b,iim thenfirst row tof Hpifd Idylee. t hird Iayer. Note that the
third layer is also initiated in an opposite direction

(3la to
As before, the fifth layer is spooled onto the barrel in the opposite direction

(81a to 31b) as compared to the even layers (31b to 31a) and is spooled
in the same direction as the third and first layers. The fifth layer is wound
over the top of the wall 34d and over the top of the fourth layer in the same
direction (31a to 31b) until the line reaches point 40i at the 180° line, at
which point the line engages a groove and rides up onto ramped wall
portion 35e, guided against the side face of wall portion 35f down the back
face of the barrel, in the same direction (31a to 31b) until it reaches the
360/0° point at 40j, at which point, the line changes direction guided by the
spooling head and by the side face of the wall 35f to travel away from
flange 31b towards 31a, in the first row of the sixth layer.

Finally, the sixth layer is spooled onto the barrel in the opposite direction
(81b to 31a) as compared to the odd layers (31a to 31b) and is spooled in
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3 1b) as conpared to the second layer (31 b to 3 1la)
and is spooled in the sane direction as the first

wo 2008109308he third | ayer is wound over the top PEU6BRG08/000323

the wall 34b and over the second |ayer in the sane
direction (31la to 3 1b) until the |line reaches point
40e at the 180 line, at which2®oint the |ine engages a
groove and rides up onto ranped wall portion 35c,

gui ded agai nst the side face of wall portion 35d down

t he back face of the barrel, in the sane direction (31
athb%ia??]égg?ﬁlﬁgd é?]tﬁe l'Ine cEanges nﬁp@ggﬁgﬁﬁ@ st %%{/IS

tWweurgovel thg thpad thmdab B4ehand oder thadep of thehhftlwhiyler #bthe

a6 B R for Bl R Ry b it i Py
| Ihel, ReWRIdh pdint th@tlrﬁé érﬁlga?q;%soé’eﬂfd\feear% hé@é usrbr&éﬂarh b8

3la) as conpared to the rd and first layers (3 1a to
3vaf) paripni 3s g dinie dpaint tha @pdiane feri spaslingihedne lage various.

SR SRt ndRE, kRS coR b8 aider Buits Sidpveiafubb e
dipoating dreadddhihé eiddlethelangetdie, bhdehe & e rrpiodled as

40g at the 18 ine, at which point the |ine engages a
DB gt trnga sl it e HARIEIS 1 In pomeiabadtents, the

YIRS oy ShERehgf ot RLTRED M
bwitleo 8 seipstanttially ehgagiaghbe wdile 3316@71@350|Nute aihat4bb @En
JBuER dtanRara Yl dn BF sRmeTitPRceS are hieodd vesd putdhar
tthatebpaee Halws éf tAB QRIS b?éﬁ?a@%trﬁ éFé |d|d1H¢ @ﬁpéé.kst

row of the fifth [ayer. As before er is
scbtﬁﬂh@asm that eechaadielly adjacest mypisshoreperaliettd rlm (3la

T AR R R i Alaq e dtifle Y pl B

fthesrarrip@)a‘fdsgroﬁbés tid thclrasgeniigivaigpeced ¢s.gt be atr@lEh(PfP)
the wall 34d and over the top of the fourth | ayer

teusd tke gurfaca pbihe arkel: so i:haﬁ_ﬁble eMenI(anthed) iayers do not
rRaGRE P OAME i, Athid REILEE dveRfy didtribute the line on the

barrel surface. Each of the walls is typically ramped and arises out of the
plane of the previous wall. Thus, for example as best shown in Fig 53,
wall 35e typically rises gradually out of the plane of wall 35d. The radial
surfaces of each of the ramps typically start and end on a tangent to ease
the change in direction and radial height of the line at these points.

Figs 54 and 55 show a first option for the spooling head 50. The spooling
head 50 comprises a roller cage 51 (not shown for clarity in Fig 55) having
a threaded traveller 52 (such as a captive nut) on each end, with each
traveller 52 engaging a threaded bar 53 driven by a motor 57 and belt 58.
The motor can be electric, and its speed and direction can be controlled by
an electronic processor 59. The roller cage 51 carries a pair of horizontal
rollers 55 and a pair of vertical rollers 56, which together surround and
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whi ch point the |line engages a groove and rides up
onto ranped wall portion 35e, guided against the side

barrel, in the same direction (31la to 31b) until it
reaches the 360/ 0 point at 4%, at which point, the

| i ne changes direction gui dekSy the spooling head and
by the side face of the wall 35f to travel away from
flange 31b towards 31a, in the first row of the sixth
| ayer. Finally, the sixth layer is spooled onto the

/ H. . .
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poi nt 40k at the 180 line, at vihich point t

acgatiance \@Iﬂb@i@eabrdﬁlwemfrgm tdjlatmoscammcﬁ%ame fhoeadlenh

Herelals SRR Bid REAuAT eSS, Bl i sbB8ing

tieiade3D hyially withrrespectas de vatidigs 8R0S PR doRIATS with
side of the flange 31a, and the |ast |ayer spool ed as

tae signals am the IPeesfo 9% to the flange 31b. In sone
enbodi ments, the sixth |ayer can be axially shortened,
to be spool ed on top of earlier layers, wthout
ﬁ@§6f£ﬁd\/\tﬂ ary aﬁalgmgi/e gletign offlleﬂriogliﬁg heﬁd 6¥bsiniNat o theatead
enI ers I ne ar idijnt anme
IR Eage &1, raVelets 2, Bats b8.and rallers fa and 66,
re&ésspﬂwhvméﬂ%eé%ooihett%/eme% @@‘&r@‘éﬁ%o‘tﬁ&ﬁfi $1i86 Felatélio

I n opposite directions, so that eac radi a adj acent
109 anpthen- pae head60tis driven bguaghmulmglsrtmﬁammg@d froth a

BRI S 3 S ol P Pl 68 acea

(e.g. by around 4) around the surface of the barrel,

so that the even (and odd) | ayers do not start at the
Jawgoleis®o and 6§ cr?él %“Qr@”é\b@rﬁt%%@ﬂrfr%t@et anothenia

rQﬁaff%Eﬁt angégl stk #% cﬁ{iﬁ Bhcbd SpWR!dySa lgFedt¥PHERHYS

arises ou
than the diameter of the line, but can still engage each side of the line, as

shown with respect to the horizontal rollers 65. This allows discontinuities
of line diameter to pass through the spooling head without catching the
rollers. Optionally the roller cage can permit slight radial movement of the
rollers away from the line (e.g. in tracks) to accommodate such bumps, so
that the discontinuities such as splices or knots pass through the roller
cage by moving between the rollers, or by moving them apart from one
another slightly. The roller head can optionally incorporate sensor devices
54 and 64 that feed back to the processor 59, 69, and which detect bumps
in the line such as splices etc. When a bump is detected at the spooling
head before it is spooled onto the barrel, the spooling head can optionally
stop spooling to allow optimal placement of the splice etc, or can

automatically move axially to a location that will spool the splice onto the

portion 35f down the back face oPCT/(682008/000323



pl ane of the previous wall. Thus, for exanple as best

shown in Fig 53, wall 35e typically rises gradually
woeisn93oshe pl ane of wall 35d. The radial surfBCEEBRG08/000323
each of the ranps typically start and end on a tangent
to ease the change in direction and radi al hei ght of
the line at these points. Fig8054 and 55 show a first
option for the spooling head 50. The spooling head 50
conprises a roller cage 5 1 (not shown for clarity in
Fig 55) having a threaded traveller 52 (such as a
| Jinid r 2

Nl R G S RO ST
eitaungerentiadly imbetwessmiwetushiagtpaints 4nckeartis asfawge, @odhat

frection can controll ed by an, el ectrani rocessor
3o Wit MofifE pP s e 3melf sl it Sleed e
reifdce oh thE 1RGN dTdine ¢tfto V16s bhfal, Winth Pémar adBiéas
t oget her surround andguide a line L. The vertical and
Hssidet al rollers can optionally be staggered or
spaced apart fromone another in order to permt easy
passage of thicker portions of the line L, such as
rivigdificationg and irap@pehtshis ¢an betihedrpdratdtiwifout iepRaig
(one directly, and one through the belt 58) in
derptha serpepl fhesinyaalian.del i vered from the processor
59. The threaded travellers 52 nove axially along the
rotating bars 53, noving the spooling head 50 axially
with respect to the various drumbarrels in accordance
wth the signals fromthe processor 59. Fig 56 shows
an alternative design of spooling head 60 simlar to
the head 50, with a roller cage 6 1, travellers 62,
bars 63, and rollers 65 and 66, except that the bars
and the travellers 62 are snooth and slide relative to
one another. The head 60 is driven by a hydraulic
pi ston 68 urged froma cylinder 67 in accordance wth
signals froma processor 69. The rollers 65 and 66 can
optionally be staggered from one another in different
pl anes, so that they can be spaced apart by a greater
di st ance
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than the diameter of the line, but can still engage
each side of the line, as shown with respect to the

line diameter to pass through the spooling head

wi t hout catching the rollers. Optionally the roller
cage can pernit slight radi &1 novenment of the rollers
away fromthe line (e.g. in tracks) to accommopdate
such bunps, so that the discontinuities such as
splices or knots pass through the roller cage by
n®j4ing between the rollers, or by nmoving them apart
fromone another slightly. The roller head can
optionally incorporate sensor devices 54 and 64 that

f eed back h 59, 69, whi ch d .
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onto the barrel, "the spoolin ead can optionally stop
spasteliangl the spooling dpvicaubtate aelatiesmto ohe winethsy| sueh tat the

: icall L al t I ti t hat
e 3B ATA0SAb e Bkt B e kBt o
ahedavfel vl Whaeeinthd BRiab@iré&ton dfahedin@dyddled onto the
circunferential l % in between two turning points 40

rRadrelid agapiegrigLhasge ah dgast waceipse sexaluion gf tie bareel with
[ i hy the splice has a m ni mal
e'??g%&tgn%%%éoﬁg'ﬁglg\ﬂg&of line onto the barrel, which

remai ns as even as possible. Mdifications and

i frprovenent s can be incorporated w thout departing ,
4 om tAMIBRD ARG ASEABBNASRIITAT i Sla8 T IMwNGHedagling

RSREEYMPAYESY PoBRRg ﬁba@‘i‘ﬁé&tl‘%geﬁ/@s gﬁé? ﬁh%( %na hoVEs axially
and having a spooling device for gurding e I'itne onto
twigh respest taathet bryrdl 4o geideatine febd poirtalfiting lidealarey the axis

o8 BabB 2 W bhRel PEEE ST heRilh thg At et a1 1

whblerheapstihetspdolifg Paka e adap@dBabpéietdigedstidtice per
direction of the line spooled onto the barrel is

da¥plvian b tharbagel with respect imthe sraolingwdsiving.on of t he
barrel with

3 A winch drum assembly as claimed in claim 2, in which the spooling
head is mounted on a threaded bar that is driven in rotation by a motor,
and wherein the speed and direction of the motor is controlled
electronically.

4 A winch drum assembly as claimed in claim 2, in which the spooling
head is driven axially by a hydraulic piston and cylinder arrangement.

5 A winch drum assembly as claimed in any preceding claim, in which
layers of line wound onto the barrel are substantially non-parailel to the
layers immediately above and below them.

rollers 65. This all ows di sconti nuP€T/6B2wB/000323
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respect to the spooling device. 2 A winch drum
assenbly as clained in claim1, in which the spooling

line and noves axially with respect to the barrel to
gui de the feed point of the line along the axis of the
barrel as the barrel rotates32 and wherein the axia
di rection of nmovenent of the spooling head is adapted
to reverse at | east once per revolution of the barre
with respect to the spooling device. 3 A winch drum
se ling
Road 1'a WiRth Bh BRSohibF aShmed i a0 ool SBAR, |

rioclatingna lgyide detics compdsmgegreomezt fmnmmbmcbranﬂthe barrel
is.controll electronlca

thaf iRt BISsTD! BC Lo D SAlsE b Seentations, Hieciarisror

t1BEatfdt2oAd MG %ﬁﬂd'o‘ht&iﬁé’ﬁ@rrélx' ally by a hydraulic
pi ston and cylinder arrangement. 5 A w nch drum

assenbly as clainmed in any preceding claim in which
layers, of. |i un tot rrel .are.substantial.l
n-/gn pd%g‘fm‘ll’eﬁ ngg Z)yye?gcfél'mﬁ '%P(@W%B \‘/@%‘hﬂ’ 8%,
tdwnedcdmptissd atlicagt 8as eadthyprsrusion [BBStedORNG barrel’s

pr ecedi ng claim including a guide device conprising

gqtai@w@é 368 A Ppaitin vdch Reusacewesponds wiih cbracatwnma@

d)ﬁ%ﬁﬁ $h&link %ﬂalwgé? glr@&t?or?&l) (ﬁfé Bgrr% Eﬁgﬁ%ﬂh%qﬁg Jbends

ections or I OnNs as |

keround the radial protrudions) aasis ehdrgesgiredtipnred i n cl ai m 6,
in which the guide device conprises at | east one
radi al protrusion |ocated on the barrel's outer

sgir f acg \Aﬁﬁch"‘d . iCastQMbN“%EIairﬂeH%’?c%ghr?e?ﬁWﬁ& Wit Hégim

| ocati ons the 11 ne anges réction on t
tra’ojeetltlpnmmMQestawalh ne bends around the radial
protrusions as it changes direction. 8 A winch drum
assenbly as clained in claim7, in which the radi al

9 A winch drum assembly as claimed in claim 8, in which the wall is
perpendicular to the axis of rotation of the barrel.

10 A winch drum assembly as claimed in claim 9, in which the wall has
at least one stepped portion.

11 A winch drum assembly as claimed in any one of claims 8-10, in
which the radial dimensions of the wall are similar to the line thickness, or
are multiples thereof.

12 A winch drum assembly as claimed in any preceding claim, in which
the guide means comprises at least one ramp formed on the barrel
adapted to change the radial position of the line as it is wound onto the
barrel.

r ecei verRCT/B682008/000323
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w@eopeysscul ar to the axis of

projection conprises a wall. 9 A winch drum assenbly
as claimed in claim8, in which the wall is

rotation of the PEr/G8kes/ 000323
10 A winch drum assenbly as clainmed in claim9, in
which the wall has at |east one stepped portion. 11 A
wi nch drum assenbly as clai@ in any one of clains
8-1 0, in which the radial dinmensions of the wall are
simlar to the line thickness, or are multiples
thereof. 12 A winch drum assenbly as clainmed in any

ced P :
PLEC AN AT S e Pl R g
téree randp gonpuisesiaogroof/e tih guidenidiegwosition ef theuing amthe ramp.

the barrel.13 A wnch drum assenbly as clained in
claim12, in which the at |east one ranp conprises a

G190V eA bnS dElfm ta@@eﬁ\%w ééé gfélrﬁédtn’i‘gnﬁ/ ﬁ@céﬁi@ R&aimhaPwhich

14 A wi nch drum assenbl al me any ecedi ng
dhgispooling \QISM@B is ben&gwedltﬂ @uitie/thedliriesom anfoujwae:bl to

erse the
bRl V8 3 AR F sBHHAE FRuol Qa1 5% B2
rreturhre)exesios, a1y inallich thavaiei didiehaxbthedefilra @ ufdion is
the return excursion is less than the axi al di stance

dess fanihevrid disiaoesiobthe astwardiexsursiprum assenbl y as

claimed in claim14, in which the spooling device is
configured to remain axially stationary between the

ol warAl winch datrurssembly as oldmuabiin elaimel 4)af welich the
rotaﬁ.in thereb% C|rcum‘erent|all of fsetting the
cHAPIRG dsvicedgiconfiigureg i emain ayiaiy skationaey baiyaan thes
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claim wherein the line conprises a reng
faitguenfetardially offsettiogghe ioriginsfofrradially Iaai[acent layers on the

barrel.

16 A winch drum assembly as claimed in any preceding claim, wherein
the line comprises a high strength fibre rope with a capacity of more than
1000kg.

17 A method of spooling a line onto a barrel of a winch, the method
comprising guiding the line onto the barrel by means of a spooling device,
wherein the spooling device and the barrel rotate relative to one another
during spooling of the line onto the barrel, wherein the spooling device
causes the line fo move axially with respect to the barrel as the barre!
rotates, and wherein the spooling device causes the line to change axial
direction of spooling at least once per revolution of the barrel relative to
the spooling device.

18 A method as claimed in claim 17, wherein the spooling device

comprises a spooling head, and wherein the line is guided onto the
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1000kg. 17 A nethod of spooling a line onto a barrel
of a winch, the nethod conprising guiding the |ine

WO ni08/093089 barrel by neans of a spooling devi cePCTHOB2@8/000323

t he spooling device and the barrel rotate relative to
one anot her during spooling of the line onto the
barrel, wherein the spooling4device causes the line to
nove axially with respect to the barrel as the barre
rotates, and wherein the spooling device causes the
line to change axial direction of spooling at |east
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spool i'ng devi ce as clained 1ncC
b dinebarrehas dpbéirelrotees cand eipreain dise 8pspling head readses
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RS BREA dirBclidle oPRid Shodisd bhto BRI b&kelr Ot ates, and
wherein the spooling head reverses axial direction at

| east once per revolution of the barrel thereby

r.ever sy ral disrect.ion, of |line spoqled onto t

3 ¥ oA RiBghAE a8 i imeluh ety th i paRie SkaCifid Al e

spoplieg exadris lacmngé difeetiom 8pboBJinkesflo inford thhAYNR layer of

direction spools line onto nore than one | ayer of the

B¢ barrel.20 A method as claimed in any one of clains

17-1 9, in which the axial direction of the line

changes twice in each rotation of the barrel. 2 1 A

28t hodA aethddasethimedanangroheodf clhimss7-1D; ADwhioh thbisdnl

gFe bine %s oohed ontQ the barrel .in g first axia
Ifegen of hih e PhaNgRE Mge Inseqch [qtatign pkiherkarrelcycl e

between 0 and 180, and wherein the line is spooled

onto the barrel in a second axial direction when the

2dr r elA methed abelaimedria amyldneodf clainsc Y2420, of whioh the line is

rrel 80. an 60. 22 A.nethod .as . clained.jn.
SPRP I iR et R Rest Bl A QT WhRRARR el o s it
half cycle between 0° and 180°, and wherein the line is spooled onto the
barrel in a second axial direction when the barrel is in the second half of
the cycle of the barrel between 180° and 360°.

22 A method as claimed in claim 21, in which the first axial direction
has a first angular component of between 1° and 10° deviation from
perpendicular with respect to the axis of the barrel, and the second axial
direction has a second angular component is substantially the same value
as the first angular component, but in the opposite axial direction.

23 A method as claimed in ciaim 21 or claim 22, in which the line is
spooled in the first direction again as the barrel reaches the end of its first
revolution and begins its second revolution.

24 A method as claimed in any one of claims 21-23, in which the axial
distance travelled in the first direction by the line during first half cycle of
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has a first angul ar conponent of between 1 and 10
devi ation from perpendi cular with respect to the axis
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second angul ar conponent is substantially the sane

val ue as the first angul ar conponent, but in the
opposite axial direction. 285A nethod as clained in
claim2 1 or claim22, in which the line is spooled in
the first direction again as the barrel reaches the
end of its first revolution and begins its second
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28 A winch drum adapted to receive a line onto a barrel in layers, in
which the rows of line in one layer on the barrel are substantially non-
parallel to the rows of line in adjacent layers above and/or beneath the one
layer.

29 Spooling gear for guiding line onto a winch drum in non-paratlel
layers.

30 A winch drum having a barrel adapted to receive a line that is
wound around the barrel, the barrel having a guide device for guiding the
line onto the barrel, wherein the guide device guides the line onto the
barrel at a point that moves axially with respect to the barrel as the barrel
rotates and wherein the guide device is adapted to change the axial
direction of winding of the line onto the barrel at least once per winding
revolution.



wound around the barrel, the barrel having a guide
device for guiding the line onto the barrel, wherein
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poi nt that noves axially with respect to the barrel as
the barrel rotates and wherein the guide device is
adapted to change the axial 3firection of w nding of

the line onto the barrel at |east once per w nding
revolution.3 1 Awinch drumas clained in claim3 1,
wherein the guide device is adapted to reverse the
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32 A winch drum as claimed in claim 30 or claim 31, in which the guide

device comprises one or more grooves in at least a portion of the surface
of the winch drum.



