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WD 2005/ 072309 PCT/ US2005/ 002220 LOAD CONTROL PONER

TRANSM SSI ON CROSS- REFERENCE TO RELATED APPLI CATI ONS
wabeos/ozpspd i cation clains priority to U S. ProvPGI/OREN5/002220

Pat ent Application No. 60/540,105, filed on January

28, 2004, entitled "Load Control Power Transm ssion",

and a U.S. Uility Patent 5 Application which can be

identified in the United Sates Patent and Trademark

O fice by ALONIPEONIRGEPOWERBERANINSSION | ed

January 20, 2005 entitled "Load Control Power

Transm ssi gn” the disclosure of which are hereby

i ncor por at PPRABEFRRENGEF QR LTI AtPI%'II‘F EF@NSet y.
fh@aﬂal@éﬂ#ﬁa n'M\{EM%QN U. @erBRrﬁﬁﬁQlt Pty &l hh@iﬁoh%a%@/%m 105, filed

to wnches. Mre specifically, the pres I nventio
on Janupgy| 28 2@04; gntitled Mﬁ@mtgé iPowsr E@e&inwmm” widhz beS [ti#y Patent

AppticsFRF BRI e g e LRRRLSR SRR M Bk ey Atomey
Docket BRCKSERAIND2 O ed HinubNIBNI0 (ONenti R Dgid06cii] PoaeeTiaAgmission” the
) mar . ne. vessel s are eqw ed_ th_wi nche When payi ng
disclostgig pt hich Rz icrshy 1neprmgtaed Rejgis byrrehretog Aihair FEREY
stationary, the w pghes et h@VEN‘vPII@ﬁ rope are often
subj ected 15 to | oad syrges and peaks because of wave
Bl proseng ysuianaelatks iy witlshesy ddetsispecifieadly, the atbsmmg@stlon relates to
transmi%s 18, u?eg(?\?%% Wh%%ﬁﬁtearg g&ﬁ')&é@t l[’qted}érgrﬁgc I&legg }:(])ndlt}-cgl% sug’ﬁ] gs ﬁIIOSG
conditicsis gt Bitigainta. mzilfhm&nvmmmmt of wre rope at nornal
W nch operatin tantial anounts
of time. Ther e%éag‘mmﬂréfﬁﬁb&ﬁw appar at us
2OFingRhbRG- AR atartR VEdRIsHrZ @qutl d¥ifhShnciRds, Wl?éi{l paying out or
surges 20 and peaks on w nches ‘during payout an
hauling i, wiite irppoggerodingnpad ﬁta‘gonmy,ﬂlppewmmsra@gﬁh@nwuw@g are often subjected
to load %&g{?eanhg)e%eo%gadsg of xt}gvegar 101§ Ql{co{lﬁgreﬁk%rlﬂ% d¥esid Qﬁgsfe%a@ surges and
[ speed/ hor se am c payout”of wire fope in‘a
peaks caoerusotheedravapatr fail BRI EF SUMVARY (): THE | NVENTI ON The
i n. one _.enbodi

fﬁ%f‘?&%t%‘ I n\éf?r}tafg%@ %Pﬂﬁl ot i%loﬂ]canwﬁlrc ﬁ:im ‘q%gmfz'gant Thus, payout of wire

rope at héraias Wirfchi 0PBrating kptd@Scag réduive QubdaltiarakduttCdY thaaxi al |y
nmount ed on a drive shaft adapt ed to drive the wnch

There is aed irrfhe g5t fos amernerasind srethadradapied ianinenise dhmeffret of lgad surges
and peaﬁs b @fﬂﬁ:ﬁbsgédrﬁ& H}d?&g o th G %JI]&E) g'iﬁjmnan;w Iionmﬁntf Also, there is

transm ssion | es a r| an ou
need in ¢hetwytifoa thei abildy tqpeefona tigh spyst/ersepawendinamic pa.wst drwlrarope ina
commug(?ar coaxi ally nounted on the output shaft, and an

EétPc notor for powering the gear. 30 The drive

shaft is adaptBRIBFSUNMARYGF MHEINVENIMOAN i ncl udes

a clutch, disc extending _ generally radial I% out war ds
Thopretqnk inyenies, greprembprigmeat, it ¢ HarHywignasea With@gvingthdrum. The

transml%%&rl/[ﬁ%ggg%% %1618 %g@gb@}:lhﬁéh YW2ABRL A 2 drive shaft adapted to drive the
winch drum.

The present invention, in another embodiment, is a transmission used with a winch drum.
The transmission includes a drive shaft, an output shaft, a hydraulic or pneumatic system, a cooling
system, a gear coaxially mounted on the output shaft, and an electric motor for powering the gear.

The drive shaft is adapted to drive the winch drum and includes a clutch disc extending generally

radially outwards from the drive shaft. The clutch disc has a face. The output shaft coaxially
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surrounds at |east a portion of the drive shaft and
includes a friction surface extending generally

wo awsabizgo i nward. The friction surface has a fBCEUS2005/002220
opposi ng the face of the clutch disc. The hydraulic
or pneumatic systemis adapted to bring the faces into
contact, and the cooling systemis adapted to renove
heat fromthe friction surface via a fluid coolant. 5

surrounds 2 1361QSEIHion HMBEEHOS shdfiardiNAt184s Lffoach SRPce ckt®nding generally
transm ssion used with a winch drum_  The transni ssion

radially gnyyasdi Skasfrietign puriacsthas e facgroppatipaithedpreral thegluigh diss: Tphydraulic
I dr,
or pneurﬁé(‘c‘?cI s.?gﬂgnﬂg Qdé}lt&iocg qugl% V{:ﬂﬁ% thgmrnaomgd;ln Iagﬁi glbeZ{bgLfl% bydtem is adapted to
remove h@m rﬁioavdtht frigiohisndaceviardhidaodlate. The out put shaft
ted to be and.is erably .
I BPRRl SR sret BeBeitelf 1ot o Bt o0 Aakh wiggh drum.
The trar@hilsidR compfiase. driveaha dnadutnnl sByE a8 Aclusti@daRicas] ah@a cooling system.
the first. and 1Q second surfaces intq contact.

The dHVFwéai% iscwdapigd idstverihe & achediraiangds PR K cpgled foradfirsigglutch surface.
The outh @384t RRBaREd LR drikhf elﬁoﬁ()k gndis ng‘ﬂaglap&ﬁ*ﬂ%ﬂ to a J&8nd clutch
I ment s a nethod

present invention, in another enb ,
surface gfposingtihreofinst ¢lutcln swifaesh Thewatuatiomsystans i adapted;td ippeedhe first and

second %ﬁﬁattracr:eg dlrl] d rclo}lltt%cﬁs I;Iglfg :cogf]n% gns{e%lflt 2 aptteﬁ "flo rem to&iﬁmg%g?c{r% gtlllﬁe}e/st one of the

surfacesttia ¥ @uklhablant.s adapted to drive a winch drum and the

utput shaft. is 15 adapted to transf wer from an
ﬁbﬁé@?ﬁeﬁmﬁﬁﬁm ip3PoRer GRbQUimenh it 2 Metod o ﬁyﬂ}%@?&a wch drum

uansmld%fb%teqaﬁ)b&l whth4lagibe sfidre amérh&qpﬁtrsﬁw 46s co%&ﬁatuyrsqrrauﬂas ramast a
[Tmt, hydraulically or pneumatically Causing t

portion @f tgh@ drive @aﬁr dhe drive ehaft is\edaptied p1 dréverrewinch énmmdtthﬁeoutput shaft is
adaptedg%gés{nesﬁ% W%lu f'rg ap.© q&ftltl? mV\'po%n ﬁ} el“slﬁaft \\ll\fargicl}ydrauﬂc Or pneumatic

eEXcee W Nc

clutch. ﬂ"hé aicihod intlsiet saeng atwibet waeé tintit) Bydi’a@lﬁdaﬂy oMiﬁ&hrﬂdmeally causing the
t ual nch | pad exceeds the set nch ?8 g 11

cluteh UVl P AR bV EBLIS Ve AP ORI Ehe] i acfpal winch

load dodsSot BXFRY¥EtHR QB wih&ts Waldi1ngit falleWitdR1aki®t aishMBement between the shafts
di spl acenent between the shafts. The present

when the actesltwigeh load exasedhthe sehisingh haadtlimif,and cirenlpiéng pfluid coolant through
h
L T T
’Elm.prp@adlnmertti’onamdaMOﬁEr embadimeat)ds amethotlpdpersbrafitg dyitaenic payout of
to drive t '

e shaft . is ad d wi nch drum and } .
wire mpter#éo%ﬁt PiRgh dejmcpup 8@83 & P GPpSpistipR- oﬁﬁ%@ar&fm*fsé(g’slﬁ equipped with a drive

shaft anB@h bl Qlfaftt e @it Y Shadhfatlaptbditd EivRdRPWaRhideurh | AAFhESutput shaft
power froman 25 electric notor to the drive shaft via

coamalla syRHngs P leash A ppieriithe dlevewtheﬁ ancrltﬁeadépt@ém frensfgyerver Fom an

|
ctoiic st YLK RS Ak RcRR L LARKF A Pl ot
electricdlyooohéctagl te ys blenm@ham suclp ag/msistoobalﬂh endviheeslutdpis fluidly connected

ener ener. t hat .needs to be diss
to a coo B ST D TP PR 06 e s REusb e bt Mt agefly QP dissipated.
In one eﬁ@oﬂﬁnéﬁﬁ&l@&n@ﬂho@nﬁﬁtﬁdb@ REHEE a Aanifien pE&ihEBdsed 6@k pkRastage of the
acity. In another enbodi nent, the nethod includes

electﬂcvé é%du cAppciyt Impretharsmbedimentishe atind iprudessedias e diensitienpoint based
ona preﬁét@ﬁﬁlﬁéc?elg&fle [noﬁ)ges%gefd FeSr ARPR v orlee @m?éﬁE qg%gﬁ@é ermined

he predeterm ne ectric notor spee
electric mmth speadaent kefesat on heercantaguof e mnnmn wﬁcmc mpeespeed. The
method }:urﬁwr {T% utagidﬁlxld%authcaﬁx P ﬁlﬁelillcrjr?ﬁ H}Iéﬂéat%lélmg s chttcﬁF Prgﬁr{/ éelatlve

ven
2

'—F

2-
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WO 2005/ 072309 PCT/ US2005/ 002220 di spl acenent between
the shafts when the transition point has not been
wexewsemsdy t hereby causing all of the energy, PCT/US2005/002220

general |y speaking, to be dissipated through the

electrical |oad, and hydraulically or pneumatically

actuating the clutch to allow rel ative displ acenent

bet ween the shafts when the transition point has been
dlsplaceﬁ?éﬁﬁﬁlﬁéhn thSa@b Wheaths ltﬂﬁsﬁionhﬁﬁﬁ‘haﬁncﬁﬁeém excetded fh%reby causing all

ergy tqQ, be dissipated 5 through the cooling sy
of the engrsy, enerallyrimeAlins tobe dinspaied thygughothp glegirigal [pad, a4 hydranically or

pneumafidiiiQU8Ratieme L:ﬁﬁﬂqrtb Gidw rbRade dlzﬂgcé?ﬁef%% B vebMURAR When the

I n anot her  enbo is a met di ssi pating
transition rpemg yaxj@ne exeeded, ﬁlyrehynammg plpatia poftioniof ¢he epezyfto bndissipated
nmet ho udes a transi.t

trough et aieH] ant e RdRlin P e B0 RE P o Beeh i RgiA g Brorica

load. energy transitions from being, generally speaki ng, the
O responsibility of a primary energ $ pation
%rw&lavwwnéﬂ%h%&m@mw {5y P@rﬁ 5‘%9@%“&1%“6%&“6”"3‘1

by d aﬁ‘n%@hﬁﬁﬂi@ﬁo @ﬁ@ﬁ%l@icﬁwt TRe n%ﬂ%ﬂqmlu@ésss%ﬁﬂgta' tH¥sition point
t he ener]gﬂ throu h the primary system when
1

whereintthengsgons tpfqrnhssipa’gng-tbte dnergy t@xl@l@eu.eﬁomdmmg, generally speaking, the
respons@il}lg%f)fgaﬁéﬂrl‘l?gﬁyteggrg? ;&%@%EH LR Ltlc%q ot Qeln §hare(f lyetwe n tﬁe gnmary system

ran Ion poln
and a subﬂemeﬁxbaﬁ@dilsslpatlmmgls%fhpdismg thdénepdyl thiegugh tisd/siiify system

s an.electric t or eIe [.Jy. coupled to
when th e S0t DSTUOEREI BE iiREATe A§9 1<y lgoug the primary and

supplerehtd] §s&aRlvatn ShektARitbh iHo%%a@ o4l &deddRd ARESRY drbdiment, the primary
system | n another enbodi ment, the primary systemis

system ig a glgetaig Iatormbecénically aputplpd soupbleetriee) loady gtk theishpplemental system is
a fluid 08%{1%@ gﬁ}cﬁ%ﬂ?c&}& 'ESu Sth eg:@rﬁ‘hglsg rfit %mullo%h gn‘fboW?ngRRé }%gmary

i Ng SYS
system isualhtydiahike mb’lmtﬂllutﬂeylt@pbﬁbtow Ipcradie dystSrhj arld thé bwggplemental system is a

he pres invention wll becone
fluid GOQnE%u@ﬁ?ﬂe@wwi ORPPERE KR e art from tho
alie aitide Sabaiimbits 88 AeEd10ed Odtill MhéCdmboaMsnts ethaPebsent invention

) describes illustrative enbodi nents of the inventi on.
will becpme gpparerth éo thegg skilted in thq:eart fiverthe érllavwgng defaibidedeseription, which shows

and des%ﬁ)qg fliugﬂti\%réﬁlbo A OQlEﬁ 1&@&? A Qfﬁfﬁ%ﬁaﬁ%éd WetifAUAtion is capable
gparting fromthe spiri scope 0O e ptfesent
of modlﬁcatlem inoarioAcaotalisnaggieyts, 1a11 @v1ﬂ10at/\ﬂepgﬂlr@rf£bmi dieaspiriidnd scope of the

scription ar ere d illLustrative in
present {5 Efion” WO el e Pt and Bt R diserosnfitre BoreRpyded as
111ustrat198Md‘t@§aﬂ&nEﬂr€smétArel s a st arboard el evation of a

mari ne vessel ed wth an_anchor handllng/tomnng

e syet eBHIER IR T OB QR T RRa T INGES e | o
Mes§&lishl %i‘b%taf 19\%1 of: Ir-i r;révegsleﬁe%%r)# d viith 55 HVRbL hﬁadhng/towmg

View o e anc i ng/ tow ng system as
winch systemed from an elevated port/stern p05|t|on 30 FIG

t f
€¥%i§ﬁ§§g gﬁﬁgél é&ﬁﬂhg 8%?%@ %F%@g ggb'? Ort/stern
FICs 2tib @ isofrefric déwios e SadHRRRbAdlingltawing vinclDbysdin as viewed from an

alternative, enbodi nent of the w nching system
elevated, port/stern position.

FIG. 3 is an isometric view of a load control power transmission as viewed from an elevated,
port/stern position.

FIG. 3A is a schematic plan view of an alternative embodiment of the winching system.
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-3 WD 2005/ 072309 PCT/ US2005/ 002220 FIG 4Ais a
sectional elevation along section line AAof FIG 3
waep@somseugh t he port clutch, port gear reduckCT/UsS20d5/002220

outer end of the port drive shaft. FIG 4B is a
sectional elevation simlar to FIG 4A, except of an
alternative enbodinent. FIG 4C is a sectional
elevation simlar to FIG 4A except of an alternative
TG adli 88 REctioBal kel PatictalbSy SedRAMNINGNPA 08 Fe¥ S h@Ni@b1@RThe port clutch,
section line BB of FIG 3A and through a clutch and

port geapipdugereiyd opter gnd ofithe parhdiive siafis 5 is a flow di agram
FIbI 4BYE A5dcRGnal Qﬁveft Gl t?fFIE}thl 8&:@%&9{5& aﬁlerngﬁweémbodlment

transm ssi on. I's a flow diagramillustrating

dgna@iisa payioud elpvaimasm@rpﬂodilGngAt sreeptadanattatatie embodlment

R B P RL R PG AlopE SRR HP I A0 07 ey 2 cluch and

outer enflo@h fiydteMafof a mari ne vessel 1 equipped with the
anchor - handl i ng/towi ng wi nch system 2 of the subject
Hlkvnt 5 BAw gty llysesmeder Fnotipy eihe Hoedgoatrepow e tighgmission.

ﬁ@%%f&eﬂiﬂ dfaBRmMIRGRRYSE 8 66ks01 K 10ad control
of the n“{arl gﬁm vessel }él \qutl%mtcﬁ)ggg\n&{ﬁ}r s?ys{ng Iﬂ')i‘fvltjﬂr eoal cOonto
Powertnawmsmdnfeedl ng towards the stern 5 of the vessel from

the 15 wi nch syste Fments, the w nch

system 2 i s nount e%@#ﬁg@g@&@% marine vessel

HIGS0 1Amad\M3raea r@paﬁlvélyr £aaricaydeldsationhad apin \Se@fofh @rine vessel 1

JB such s the bow FIG_2 is an isometr

caquippe Mty tf aicher- e ey O] /IR E‘FPJ%C%I%‘@HP@ s illustrated in

FIGS. 141 a%wq@ fd @f@eﬁmodﬁ{eﬁv HBin R EER ST HRAB I RAthe ﬁ&k%h&wﬁe marine
2, in one enbodi ment, the w nch system 2

vessel 1|Vﬁth ﬁhd &dnch sypomts Wlm/voucsm‘rfqe@maowals tlerasternt Soud the uessel From the

winch sgsg n? Egzrg mﬂigr%%gjlr?ldglgeng%%e w rﬁlcjzlr}gy <6nal 2|]}§ ran%ilgnpegtacl{ngbe %&:\rﬁgrof a marine

vessel 1rsofiie: wire Idpes 4 Ged taandy aherpparsrofthicavissdl Issueh ad theidw6.s

d/or byrakes the 0, 11,.15 during the wnch
B pdhesoRrTeyE i tﬁ%%ncﬁﬁa-hawamggg) Peh 8 EmS as xigwed from an

elevatedS POMBtetd pdsiticn. As @Wiﬁm I@‘ neeh bt éﬁ%dﬂ‘ﬁéﬂtl BWAECh system 2 includes a
di scussi on of GS. and 4, in one enbodi nent, the

port tow ¢z 1o nsﬁarbloaqddm |dl'ltm dhsti anvhonhaglling dpim s, ad] ada@rl control power
c I on each drive shaft
transmlgfg)’?, 78‘%‘ e?l lc}H%e {bm(??letsé;g?ﬁ %fg’tgtél)s/ 25 of notor and
'.Dlm/lead écrrmnohpowm? trhhsnisdac2D deived ardddafbraldes tiehdrams 10, 11, 15 during the
eed. of its associa q}?rmt or

winch g o e S e R0 6h ke 90 2 S50 in

followirRSEQEEASESE IGEM Ad Ak 6B dRboditnent Fhe 108@ Bt hoWdMEankMission 20
remai n di rectlﬁlﬁg glgrtl onal to the drum speed during

employsyplpad fimiting dutc direcgizrar esch ,siam phat Has APkt @m@@e the effects

of moto@iultﬁy&yefr hin § eg‘ﬁcjt rﬁéca&% &f@%cﬂmcfu?chr’é)ﬁg tldq f fHe sp%dn@tl its associated motor
payout operations,

45a, 45t aiich ip apmi:tly oéuplwdrte arshqife 70a diDbi and assmcgaeedoirume:aldrdmsaw 11, 15,

does no%g ?t re?r%?ri dlrect(fy propox%o}{al dtH ¢l n gplggd Ellllgl’lfg ggyout Q{shus the load

control power transmission 20 allows full control of the wire rope 4 for normal in-hauling and

payout operations, while allowing rapid payout of wire rope 4 during surge or peak load situations,

thereby reducing the risk of broken ropes.
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WD 2005/ 072309 PCT/ US2005/ 002220 | n one enbodi nent,
the clutches 65a, 65b are disk or axial type clutches.

wo noosnee3ebodi nent, the clutches 65a, 65b are PCTUB30p#002220
clutches with internal expandi ng shoes or external
contracting shoes. For a nore detailed discussion of
the | oad control power transm ssion 20, reference is
now 5 nmade to FIG 3, which is an isonetric view of

mhﬁletemae@lmeﬁﬁ it c16tOhds| 615856 51248 disk or kit tyBe cRSchéh. EiEshe
he sane_el evat ed, port/stem position. As shown

embodlﬁnﬁntFﬁhaclu@heﬁ A5 feb areisir hRsRlutchesaviEh ipspal sapastingoshoes or external
ractilicdhyées a starboard power assenbly 25, a starboard
contrae r%’lcgve shaft assenbly 30, a port power assenbly 35,
Eordh morp detailett dlvcalsghabf thaéeahtﬂryrohfp)owélfh@nsmgsbn@ﬂdreference is now

made oS AR o faontid v SRS e i S8R Mot iy g viewe

from thP SRS ol @afed [y st po‘éltlbﬁ) oahawhn BIGIQ, aﬁoﬁ@elﬁmﬁmﬂa{tt the

drive shaft assenbly 40. As shown in FI G ,
transmigsagiod; ifgndes at%t?éb%%qusaﬁ%blﬁ/@é azstarbssrdéatvw ShAE pigmbly 30, a port
power a§srémb%l' §§taﬁél & gHRHH’{/e fnd asé'érgbl Opq\ﬂ@ staPREd poARer assré%ly 35 is

br ake a primry r reducer 60a, 60D,
operabljaccpupdﬁdd,o M@Uom Hrive shaﬁcasg&:mb]@rh%OG Sanilahh thdﬁamhpower assembly 351is

Iec [ tor 453 5h d a power shaft 50a, 50b
operabl? ﬁedl}ﬁéﬂ% pranygrShaigaésg? réﬁ%@er 60a, 60b coupled to a

Ak bhdﬂvrﬂﬁ(FlI(GdB ¢h shebmbilimeht, the foaah adsenbilesl 25, Go@béltinclude an
electric p’toégr%gg, éggi 2 S(SVQ@ sg,g{% gﬁ)ag 5%? ggralfg nzgﬁrasg%ggry&%\gfrgdgger 60a, 60D,

and a ﬂﬁﬁ%@@l@& fn‘tﬁﬁl-gfsb Mﬁto'ﬁ%ﬁtﬁ%s serhlclecRR métgr 4858 4% ldliv&& power shaft 50a,
xplained nore fully later in this specification in

50b thaft 1yBs Ypdeygcarredicerpea, 6aia coppled tceasﬁulé coblsrti chit@béda, 685 Each fluid
|

cooled c%l?tgl? @%aagrglg av%}éeg%gg{;%aﬁgnéggg ﬁhg%}%p '?fé 1Ss ré: eclye gle&%c motor 45a, 45b

to its resﬁ&@fﬁ\te dais ehdit yss@fbly80, 40AsAs twdll &d eﬁ;ﬁ@hﬁ@d nobefidiylioe: iehis

specifichion B AR ERIORPHER Ao b 1652 Fch 985 B kbgBasst fhe Sreater the
amount@k Elﬁd’b&m&cﬂs%%% aRbmbRe 3, BYQRH ki tesgeBEvd MRS shaft 3&embly 30, 40.

are hydraulic notors or internal conbustion
éﬁ gfaWé gbovggong ¢rpkdimend of the iRvention empheysdlgoric mhtrs 452, 45b to drive

the wmé?&[ﬁﬁ? llb dﬁb%) Hégze@é’:}cllﬂ oltﬁ]éij elﬁgo%d %M JEne H%étlgn?ﬁhe rKQtlgfs 45a, 45b

ported by drive shaft suppor eari ngs
are hydxiulwmotdrmcﬁmntéﬁml basbwstippehgihesy drum drive pinion 80a

nd, t he st oar r.i haft has oard.to
Py SRR e A PSS R B BB P Tk 70, 70

supportéd @ drdve shife s@p@ﬁbﬁ@xﬁ@s@ﬁ VEhePbf drivé@Rafh 36a B4y a port tow drum drive
anchor - hand gﬂ rumdrive pinion 80c. |n another

pinion &)a38¢ ﬂmsmboar% el hara serbassd @nidrmardrive p@mﬁn §Ab-glmcone
embodﬂ,g%x&l\ Qscsj%eacxﬁ PI@ fge the%%}{gf,agg 8}\;1,%6 155?”%7}&@ anéé e {ﬂﬁ@c}j‘lhﬁ%ac},rvum drive

p1 nron air
pinion &k uircino8isa pmb@ditn,eneﬂm anélsomhandliag dmtkedxsteomdwhr&@nnﬂb%ed on the

porei AL SRR S S A s 2B B B s5

85b,854.0. Wien the port tow drum 10 is to be driven, the
jaw clutch 85a eng i nion 80a, causing the

th
ﬁ? FATORE Wdgrstogd f@%?ﬁ%iﬁtaﬁl%ﬁg heort togrdrym defygpiniory 8@a interfaces
with, antdl?ﬁirvg@){ dfibL i gnttﬁbepd?%gf i 6. uWhJ:IQ the%?ﬂo%ﬁl 184S B be driven,

5a | s di seRgaged fromthe pinion a,
the jaw clutch 85a engages the pinion 80a, causing the p1mon 80a to rotate with the port drive shaft

70a, thereby driving the port tow drum 10. When the clutch 85a is disengaged from the pinion 80a,
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-5 WD 2005/ 072309 PCT/ US2005/ 002220 the port tow drum
10 is not driven because the port drive shaft 70a is
wo e@s/0r2309 ot ate within the pinion 80a. As canpP@l/E82008002220

understood fromFIGS. 2 and 3, the starboard tow drum
drive pinion 80b interfaces with, and drives, a drive
gear on the starboard tow drum 11. \Wen the starboard
tow 5 drum 1l is to be driven, the jaw clutch 85b

the port G¥I&GES]1( B oPdriNAbe&IBe the Puis diide sheft POAisTreeqOBothi@ within the pinion
rotate wth the starboard drive shaft 70b, thereby

80a. driving the starboard tow drum 11. Wen the clutch 85b
Assca@l'a%s%rb%q&&s{oa@ !PPoHIﬁiG@' AheMm tﬁg staf i Pl J%g{ Meqyﬁmn 80b

drum 11 is not driven because starboard drive
interfacestvefh, aﬂ(Ddrwes, g dm ge@r orotha sterbpardtiow diuen bl nWEhﬁn &&tﬂtarb&rd tow
ood

arann 1R AR g oy IR S Plac G B 80020515 e inign 800 to otae

with theWtathbarddiik ecbhift G Gb tHeré’d’y tBrinpee stambdde tan ehei 1 haWHeh gt clutch 85b
drum 15. \Wen nchor-handling drum 15 is to

is dlsengjllqu/%‘ﬂln theh]ém}og\ﬁo | the strbgard t@ﬁ gg@sl kg @obqlrme@lbegg@e ?he starboard

drive sh&f@AG ﬁ%e%'@@ro%t@‘w@ﬂﬂn&ﬁ@ fnfon'g@bate with the starboard
drive shaft 70b, th ereg driving the anchor-handling

Ay epen fggher iy @ndqrbteoctfrgmdﬁGS%wda % e sacigadendlingainimbive pinion 80c

. 0 th .anchor - andl w drum LS _not .
tertac A o e LS RO IR R PNEHIR 15 BB spghor anding
drum 15ti®td 6 ditvenwhé fawncltfek 8pé éhg@@es&ﬁk:pm’h& 86c, shgsiny the piiéa 80c to rotate

with thegﬁalgoag Ergx%resha v7\19]g| t ah %éw Ie g;%lﬁoq?}{ﬂ\pﬂz}glr%]g qtgtgrerb P tp CI? the clutch

85¢ is diseWagddtk&h ﬂ%gplh§>n @0@ Wﬁ&hhahal@n kbW Bruth 26 §Snof @fiver/ DR ause the

are |nd%P ent of each other and free to rotate at
starboard idfiv@shafit7 08 peaestogadtedvitliie thepinign®et i ons, each drive

ft 7 7 S ' 0 I .
égglo%zgnq ?][] u.ss,OQ Ql?tlelgigwq}ﬁl}t(\j’l b v\ﬁé’ldé% %g%% e%pg?ezifegﬁp B%the drive
shafts 705 7%.S%gmgﬁcb,enfehﬁlwpﬂmth poiseliseagagsth the ditve mhyftsdT0ay 20b are
; he por rive,shaft 70a in.one 20 dir on top cause
mdepen{lwé ﬁ Oqﬁwﬂ vk tpeotets ahdi l?%{f—‘eﬁ speedzpnd 3}%5%“ gregfioms.each drive
shaft 704, @b SRk Qﬁ@éﬂb?ﬁy\@@n P%&%@@%I}Z@S”@y T’l'ilisvﬁ)rteﬁﬁm le, when the center
starboard drive shaft 70b in the opp05|te direction to

clutch 9@ i djeenggedathe PO PoWasbanryy &9 ey odriveibe pera dpveashplt Wiy in one
d11rect101‘fl {ozﬂhge:totlégﬁéﬁjt t(*gf‘ guﬁrgl, (Ft\‘(}ﬁ; 2&1? ﬁg q}éﬁ og‘e ré‘rfe\g\%lvﬁg e‘gtahﬁgadd power

assemblg B§aggdirivt e darboeed dhiad dhaft 70@in ﬂ‘ﬁ:boppem@dlt‘ecabh o d}}ﬂas&)ﬁie anchor-
. 0 drive aft ower..of both
handiing e 5 € ibangay Sy R haSE s R BRP ST VAR EOy 1 o

ANHdRERI Y FIPRE whkn thB@elﬁé hw raﬁna%o iBHya o) e it el shifts 70a, 70b
correspondi ng drum_ 10, As indicated in FIG 3

essentialiy BocBIcene GG SheloFs AlORS €16 nomy R bOF Paver 2SBItiRAs, 35 o be
applied tﬁhﬁ%%éoﬁﬂgl ufﬁ‘ggonggﬁ Glor 8k thi ﬁloﬁé ng‘ gdbG 8(?’ aftD s Ed}fegfg&ﬁmg drum

ort port g ar reduter and out
10, 11, ¥nd of the port drlve shaft 70a, the outer end

ortio rive t 70 9] s throu .
KRBt BEFy e aors ai0Sh E BTG R BRCE B ARG clovation along
section e AA Bf FI@. Tard thidugb the poftlRlutdhse 1) @or dehir felifizer 60a, ahBSuter end of
pr.i mar ear reducer 60a includes a housing 100, a
the port gpyegglaéggp, the ggteheqdw%of@m}%}v%ﬁgﬁﬂ Opa 'Y passes through the
primary gear reducer 60a, 60b and terminates within the clutch 65a, 65b. As shown in FIG. 4A, the

primary gear reducer 60a includes a housing 100, a drive gear 105, a reducer output shaft 110,
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-6 WD 2005/ 072309 PCT/ US2005/ 002220 support bearings
115 for supporting the reducer output shaft 110 off of
wo b@siisd ng 100, and support bearings 120 f oPCT/US2005/002220
supporting the reducer output shaft 110 off of the
drive shaft 70a. As indicated in FIG 4A, the drive
shaft 70a is supported by the support bearings 75 and
is coaxially, rotatably displaceable within the

support b@ﬂh{h@@ﬂ 19ftk Bifipotihigfthe elbcenbemut Ihaficl 10t o Hha hbssinP100, and support
5 eng agfd The reducer outPut shaft 110 i s

beanngSr Jé’tO payippoding fregedicst eutpwtshath 1 thetfindthe drgvershaft JAa
e K r. .
RURBRALES B IS RRR kR AR o087 antis
coax1alls,hafatabl3idl81zlmablp a/mtbm the radnecrpotpat shafoil @ wherethe @1ut¢h:65 a is not fully

engasgedy @Rt st LN Rl i e BEEGE 100 and

supportédiEyatht shppoftibeiringk NS, 1902 Thé d6R g, 105 REcRRMEY mdutddt@ithe reducer
transmtted fromthe reducer i nput shaft 110 to the

output st || anddransmpisthe goweiyhrery they elesiriq moder 45pgvigdlag raaver shaft 50a, to the
n f:
e BEPEAAAL67 LU Gl En el s R Pl pB3 i, o pove
is then t@@Hsmitted Iftpdethe aed(ubmnput Nloadis] 1o Hirbirive stwifii Aelto agsmivbbylesser
2 cool cool ant outlet 140, a main

degree, %‘S’P&Pg Fi°C or‘{]eﬁ?legﬁhglt C%eg%arﬁepjgpt pressure |ine 145,

AoDlatidted infd6. 450in oas dmbé(ﬁfh@ﬂt edtlatehiosa aicludiee b BRktdhchousing 125, a
. contr ol ressure |ines | n_one emnbodi nent,  where
swivel syt 410, aloaplant iglshl3%gs soql@tguaﬂswo@ P T Rydrayliseor pneumatic control

pressureCliddt 198, cRBMP1ifdsUs6 Manf Panch ﬁ¥&§@llé’\’bf nénSic cgﬁﬂr(ﬂqﬁessure lines 190.

pressure plate friction surfaces 155 and cl ut di scs
In one egbodiment, orhsresth oathrelrich 6%, 631 lmadhslgmamdallme @ntch,oeels clutch 65a,

65b Wlllgaéso 1n%1§%¢p 1?1'e:sasfu?er SAXE %tlét%%fsgrsfascgr ! | ne lili(‘gl l%huhgcr)]neesembodlment a
clutch gamdl18h tenctlﬁéeehll bBthe afvdleraetitiontd dohth onEnes dﬂthkt ﬂhtchétu@ﬂan@Sb except the

s gl o L Bt T et o e

reducer %H@fﬂ shéfla lwﬁd‘lstcbe%ﬂally Wirao19 %ﬁpla%eﬂﬂ& abdtltltie m@@ 70a when the
he sw vel assenb 30 is secured to the clutch

clutch 65@@31% gllyxmgaged. Iﬂae swidElssasebly A3 (Fisecurd to ﬁ@ cdutch bousing 125.

‘gg%‘% cg%d%g glréé ql%g(rﬁg (ﬁutpll; ﬁ%ﬁg{gﬁﬁegﬁﬁgoég }lér%% ?tg A‘La‘ﬁ% surfaces 155
that are pmﬂeldo Eachrtlidn &xﬁdndtrﬂiiall}quwamgirdxﬁ&he a]md:haroasmg ¢25,@dd tage secured to

e nE bS53 BRSBTS o oS SR i arve st 70,

are parafiEl&o E@dlﬁith&' aHan(ﬁﬁl@}heﬂéﬂﬁleutwﬁﬁ FrorA dheAdha it otk @REkcumference. Each
out ward fromthe shaft's outer circunference. Each

clutch disic J6@ s agnéwwmtioqt‘gee@@nwm of peagsiye Phee frigiopairiaess 155. When the
pressur lgté%t%tﬁ)npﬁluﬂ%cees flgf Gl Hraﬁfi'ga;llg%gén%@éaﬁééh?%t&%d%?c ahyr:ig/aulic or

ressure plate friction sur are rau
pneumatc epgagemenitisgstbrh \ 7@ aheyadngalgdayte aluteyddiaesl 160. or  pneunati c

agenent system 170, the ngage t.he tch discs
SRR R PR BB e LIS s Ry et 368 ppigh discs 160

may rothteisl§ dtsgaﬁe fartlvy teme Faethn siiffices I1 86 CIT adb%jas eddifed oMBNe drive shaft 70a
r ot at displace relative to the friction surfaces

exceeds Iggfncppnad forge et frigiiop surfyees 499 wad &reglytclydiges 160. The drive
shaft 708%0RRARed REariul] gits%lﬁ&alle a9 E@t&@ ?etd%%%ﬁt&? shi; §16.0N

surfaces 155 a utc I SCS he drive 30
SomfetselF0 whawthle greshiaa platt Fictd surficepl Steerfellneigaged much that the

oo il S BRSPS DR s giion

such that the
.7-
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torque exerted on the drive shaft 70a does not exceed

the frictional force between the friction -7 WO
wQe@50@32809 PCT/ US2005/ 002220 surfaces 155 apdI/ubmo05/002220

clutch discs 160, the clutch discs 160 are prevented

fromrotatably displacing relative to the friction

surfaces 155 and, as a result, the drive shaft 70a

does not rotatably displace relative to the reducer

surfacesOMSSRE tigddiitth dikEs 1400hs @Uitedibad 160 bR eV Mfted ﬁa&trot%%ly displacing
and the reducer output shaft 110 rotate togethe

as
relative éie dtigfion sutfages 13h ath 25 hrespls thaydrivershaft Saidest netpigtably displace
relative i0the '?&ﬁllc kﬁgﬂghﬁm loelcohéQuadt %%@9 tRdrb0a Eﬁ?ﬁle reducer output
swi vel assenbly 130 to circulafe coolant from
ﬂwﬂ116@@h&ﬁgg%@33eamﬂiﬁﬁthrough t he clutch housing 125 via

coo 1 00l ant r nd renoyv
SR A S ool iAo 3Rd S RREEP TAGRE pR TR o the
swivel @gémlﬂy nB0o, ciiciRtef douladlt @A g doolifig mfeﬁf 175 Iﬁn‘@ﬁé‘lﬁﬂhe clutch housing
odj ments, the coolant. wi,ll _be oil, air or other

125 via r}s&feglaar Lines 5 0hs They gpojeat phspthsapd e viem b epicgengratedah the friction
surfaceJ‘]yﬁr H bﬁ&erﬁﬁocﬁrﬁ@r%”ﬁ% In6idCBlahPls WHiES RS Eher 'eﬂl%o&-rﬂrrénfsu@ﬁ coolant will
fromthe hydraulic or pneumatic actuation system 170
beoﬂEmbﬂaﬂmohmE%of@md$ornt on the sw vel assenbly 130,
%@ (Jr 2t Ie% 1nglflw gguﬁlg y@ravl‘i:cl & gp%%blggtgcfcg)rﬁg‘o%z?ess%g ?met:) Tk 1(':ur1]1s from the
hydraulmmrpuéum‘aaicl araﬁnaw)ﬁ $ystehel 7080 & cbmdercﬁbﬂ pcﬁnﬁ bn e Bdliagsembly 130,

which 1%%:2@}?8 |t(§/ e .. ni?éfr ’g &l‘ail g] c}r%%gurg%s 190 are in fluid

commuﬁl}ééjcfoi%ﬂt}?th@ EnaﬁH‘EWBIHc Gr gléiﬁ*?atﬂa Wniedl pHakarelime 128 and run from the
friction surfaces 155. her actuation systens based

swivel asserhly 424 focthe plutchderdeg 15x Brertwanchéydrauiliser presmiasigdines 190 actuate
. . | .

e o b3 158, B3RSy R Rl S0 e SEREH 7Bl ction

nwﬂmdsmmxhhbbyunﬂsrtroned mnthin t he reducer output shaft

, e friction s ces 5 extend radially, .
%F&g ”a‘géertlﬁé OB ¢t 8% ﬁ*fé@"eél%%w&@%gr &%Vﬁ shaft 70a is
coaxiall§Po¥iabsbd Wikas qaesfkdidclele@luptn shdTe1 8, theWibiioh Safdces 159 atterdlradially

ot her confi gurations of the i nventi on may be devel oped

inward,nd Fsusfotefoianst oA Ion AN oot hese SkHRed inhestt Wahtealize that
other collzl?i &{E{%ﬁ?ee@z r# 8h %t}{lr)?ltdg?d{)&dﬁi' @ouﬁ%pa\m};(% H‘o{nsrhrfaspmt of the
hwmﬁhﬂternatrve enbodi nent, the port clutch 65a and the

ort d r,.6 h verse itions.and t
K raE TPt N0 Do Arpionhl Rev iR srmer © . 44,
except 6TRHUREMad dhBodihaft [ thd clﬁ&h F63h bBthBBloRs gdal RedatergOR have reversed
di scs 160 extend radja ly inward fromthe drive shaft

positionpggd Bye, drive shafi Laripna lopger capxially wibindhe Beducpeowpytpbait 110.

f
FurtherﬁiB% {lﬁe %%%hu@VQ\%rlgb %xtfeﬁd ﬁa{(]i 209 rer\g%rg Zr?)ﬁgtalt; gg%‘fes E%? i (ir that is to say,
an externstoni af thft drizre shalit @8a, ndthe drictiont sutfades l1§5 agteilﬂﬁadrmlﬂbml&dfarﬂfrom the
reducer ol {105 M et wigs BRSO uibe 128 ol on th output shas
110. hydraulic or 30 pneunatlc control pressure line 145

connect_to _a sw vel assenblg on the end of the
88 f;lmy{n igdd e 4B, the coolant inlet 13 coolant outlet 140, and main hydraullc or

pneumatic control pressure line 145 connect to a swivel assembly 130 on the end of the output shaft
110. A branch hydraulic or pneumatic line 190 leads from the swivel assembly 130, through the
output shaft 110, and to the friction surfaces 155. Coolant supply and return lines 150 run from the

-8-
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110. A branch hydraulic or pneumatic |ine 190 | eads
fromthe swi vel assenbly 130, through the output

W@ b@b72809, and to the friction surfaces 155. BODUSI005/002220
supply and return lines 150 run fromthe -8 WO
2005/ 072309 PCT/ US2005/ 002220 cool ant inlet 135 and
outl et 140, through the output shaft 110, and to the
friction surfaces 155. Like the enbodi nent

coolant iﬂlétl-lg’s' bid 86tldt M46; kroughihe bitBuid@af 11€AHEab tRORicEaN §i8%aces 155. Like
he out put shaft 110 to rot at e, whi ch causes t he

the embefiwet %lﬁﬁfette%ﬂ%%dh%g@r feguger GPa sauses die quari shaft 110 to rotate,
wic o 6FpHERRAY A% L U, URRERR ks Gt RIS cgec o
clutchen@@ementce IS now rrade to FIG 4C, \Nhl ch is a ’

B EhibE i Bt  l efiom iepte SSErradk tedfo. 4, whien

isa sectﬁiﬁﬁﬂ dIBRtiPR kiniRe &Y FIGE ﬂi}élC@{ce}ﬁQﬁ afl aNE@nitBALESIRSH RO ‘évh@ﬂéfn the port
the drive shaft 70a is no |onger coaxially wt

and
clutch 6pand thg peid geagugdiger Wakpve reyersednosiioppand ghemriye shedt 7%@ no longer
coax1a11§ ka{thth lréfﬁ%er]o@l%u? b3 ?ﬂﬁo %‘%@xlwll Yh B W"ﬁ ‘flhef d6ich tdﬁ%s 160 extend
drive shaft 70a, r| ction surfacdes 155 extend
radially paivaad frgmi thevdrice ﬂlaﬁ 704, @nd the fottigncturfhcrss | Thgextdt, radiblly mward from
i atta nd.of th t S t,.110. As
the cluiofpE 105 hifh b Hacitechn RS OHE Ritbyp AB 10> 20

Ay illuetratddHh FIan dcm&e Bodiyid firdlet! 1136, wolanDB@tl&HMJOQarﬁhﬁhthiydrauhc or
ressure line 145 connect to a SWV assenbly 13

pheumalif, GOkl PEsESI, EnglftSsigpnaschiora SWlI?Ll@SSGN dAgRn ﬁlgﬁﬁnékﬂf te output shaft

110. A gfan%‘ﬁ liccorlphgtﬁnJ&%nE 996l %alid ﬁ‘&httﬁ@sﬁi"\‘eygserﬁﬁﬁlel@@l through the
130, rough the output shaft 110, and to

output shafit &1 (D, @nd ¢nihf dnesion Eﬁﬁacesbiﬂ deolang p\@ﬂp}y and rqt@mdms 15Pamn from the

coolant %rﬁeq 134 an% Rettl]%t&flg l} Cl'loii?xl 3 srfllaﬁ 1%321%?%”%? OH“}cltlg}l s&'r%ac’es 155. Like

the embSdhEﬂe&Cﬂﬁsﬁaﬁéd inlil&e4Af the g@dﬁ’ﬁ@ﬁbﬂ’fﬁ@h chuskey shig @utem:t shmft fFl @io rotate,

4A, the ge ducer 60a causes the ut put. shaf
which cfiges BiegirRre Shagh (o Eaipie ko BivelcE lysordraree, fgae 'g‘F gogree of
clutchehgag@mgﬁleater or | esser degree, depending on the degree
clutch engagenent. To illustrate another

‘Eoribdirate anothér digant of the Winebingraystenf2 phidie subipefdrvention,
referencerfé/ S&IJ %rde tc%?ld % CLAIM S zl. 50 Qﬁﬂl%?ﬁvﬁgv Ef aqi al aél\(\/g ff{%odlment of
e odi men

én Vi ewo rnatirve
the wmﬂﬁng ﬁyh’&m/\i nak Blng&fmmﬂ@m& a phsves bleafns O extEhds. beﬁ#eenaa motor 45 and a

s bo B b, £ SRS S it 80 Bl eween

gearboy'é@@aﬁiﬁbmﬁ-]h@haft 70 extends betvveen the gear box 60
and a clutch 65. As shown in FIG 4D, which is
Aeshqvonial Flg} 4D avhigh isasieetipnal devption éatl@eralqngrﬁectssl lggre BB of FIG. 3A

and throFuﬁﬁ;‘tl% AJ'[C]%%?] gx?c? L%}I e%ﬂ%? e I}ﬁst héﬁ %] x? gx?eﬁgmg%t% rt%ceggtcﬂfﬁ the first

Irst s ext en
shaft 70tib eodxiiallytsurretmadet] b?@ secs)nd cbati ]a]l(l eyldsm_ﬁrstogﬂfad @65 mouated on the second

s 150 R A0 O Bl S D0 BB Ry 10

Pressurd-glate faidiici duyfabest 188 dse héaRd dieths e@hthosRRet12518d configured to engage
Pressure plate friction surfaces 155 are nounted on

clutch disee 160 thetrdisduisrised from thgdrsedafti’§ur ed to engage
g&h g%rf&‘?lg‘ld%&%oﬁ%rﬁ PRi, 35@916%&5’5@6@?@@%\%59@6&&% éelaf i5(§6, which is

mounted on a third shaft 111. A fourth gear 113 is coaxially pivotally mounted on the third shaft
111 and in engagement with a drum gear 114 on the winch drum 10. The fourth gear 113 is brought

-9-
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30 As can be understood fromFI G 3A, the first gear
105 drives a second gear 106, which is nounted on a
wao bdosa7shaft 111. A fourth gear 113 i s coaxi al PET/US2005/002220

pivotally nmounted on the third shaft 111 and in

engagenent with a drum gear 114 on the w nch drum 10.

The fourth gear 113 is brought -9 WO 2005/ 072309

PCT/ US2005/ 002220 i nto engagenent with the third shaft
into engafdmuntavith thathied shif 11 Bbiaaljsd BERIREIH ardbdgdh &M AYséWously described in

. descri bed .in his Detail ed Description, Wen the

this Deﬁaﬁﬁ‘f {DﬁSC&BH?n-l e hedopytigwsar i3 s cngaged Miithdhe phird shafi 411, it will drive
a drum gbarWil landllds ¥ esuf, #HE WRARIm 444 and, as a result, the

wi nch drum 10, To discuss the function of the |oad

Fodiscnis thofaetianr e temioad tantroPpovesrdransrsissom O its components,

[ . 3.4 4A..and 5. FlI [ .

referendiy A RS E N SRR D) U e P o B ufpiog the fimction of the
transmissi@n20ni lsiperatid) thd winol epahionsets the vindhiledd RRET Al bp&@tod’s control

post G505 B B8 o pperstor s contal pael D
discs 169 willctbt B&atabl§ ApBbs RidRato i ;?ri&ioﬂtsﬁﬁacegp §5SurBQ ¥ {okque imposed

not rotatably displace relative to the friction
on the chyfel 3% 650 5B thedordds thet wige 10pe ¢wscdedp thedticticomal fdree bétweenthe friction
£ | he, wi.r e rope .4 .exceeds. t
st 5 3 P 05 P Tt Rt RS A Mpgase oo
percentazgechftthestaictiral hoadilgais ofliiO witdh 0p B @ompbesit sBtke, winble (8. NGB structural

. limt will be based on a percentage of the

loadlmgf‘?ﬂbfmrﬁlro%'ad linit of the winch or a conponent of
TheopdrR6hthe® chises th&®irth iy ?érﬁfrﬁll a pay®@ibrhiin Herdth® or causes the
wire rope). The operator then causes the wnch to

winch t¢ Bpld gy lgadhingiarsu if the adieal loadrin gsevizg tooa 4 dpesc nolsexseddibe set load limit
' . i: Lf e..act l,oad.i n

ok R i 8oy BOEE A0S0 g s

155 (blqdid 336k A4 8)esult,hare sherrelatise motiorebettveatethedtive Bhafe TMEE0b and the

th [.u discs 160 and the frictioon surfaces 155

reducer Bﬁ’gg fglag@g)o’ anilstﬁ%?e 6@5@?,&5‘{%@ 08¢ (F:l?ﬂr@bfcg |535?-v e notion
Ifahy\@in] 143 iltheWEre0pé ExcbEl thd @R 1ARMMIN®lo SESIU Shen there is relative
out put shaft 110, and these shafts operate as 0Onhe

motion befyeen thsichtish dsagyl 60 prd s drictionisatfages 4aS.ibacatns the elutchdires 160 slip
(block 5@(‘)? e@%e&&%?ﬁher‘e %?lakibﬂn%ﬁ&@%%?gﬁ&lg )drivé Eﬁ%b&@aﬁ 38? Iﬁlzd the reducer

relative 1 on ween t he I SCS
output Shﬁﬁ d10 Grlocua20aCcBgs diGhfioleoaase, fdrexahplecduriigs paybGor haul-in
procedu?r%I pen, g gaééi?\l%%%l%taﬁ%g 1 iv\%gsreliﬁgﬁ%?t | :Wat eg%ﬁ%@c?eta'si\ﬁg the slack in
the wird regelaet cauding Hétwisdiadbé 1obd @ pdk0TIncdH)actudicadsh iHéalikORope returns
a payout or haul-in

below t%‘%& E)rélé i‘@im{p@%k g)l(ﬁ%g(gg: ﬂwg‘(%gsleg 3 sidebdqmeing geaseiang thaslack in the wire
rope incPHsELS, tHONRITRR surfedd £y r3éh>gﬁ 6h BRI Eh‘lg@s 1340% 0 ﬁelcjtt&% motion
t pe l'oad to peak. ce

W re’rope and causing e Wre rope
between the drige shalft 100at0biand thegediceroutpgehated L0 ceasebEleqthet these shafts again
bt | ock 510) (e.g., the vessel 1 rides
Operateggé\%é S?'%%) %%5%% the slack in the wire 25 rope

Ticloeds@siol powie tahsraiséion 26 ticllagesdyhamid, 1t épeedhigdh®orsepower
clutch.di scs. 160 and_the relative notion between the

wire ToRg REYRL Y £F9Vidips FormadetEr diRtpataa isemeraytgsmeraitkduring fhe dynamic

8636 SIn(the Arst moBE dLRES & dFhA; i i
Py o I bF g 1k EAPIAE Paftie it 1oAPES AL 1A% cP Blinsmission 20

generates CRAIEH Vst BAtopdSF, 48b and the ererglyisalisipatediatyn spergs Afssightion system
185 conRQASERB W Mmotor 45a, 45b. For example, in one embodiment, the energy is generated at
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Wi re rope payout by providing two nodes for
di ssi pating the energy generated during the dynamc
wW@osaysme process. In the first node, during BCTHYRZNF/02220
payout, the |load control power transm ssion 20
generates energy via a notor 45a, 45b and the energy
is dissipated at an energy di ssipation system 185
connected to the notor 45a, 45b. For exanple, in one
an electirhRiirmBat45btane tenee@y is Sisgpaned ataf@ledfrical 1644, Walch as a resistor bank
2005 072309(ECT/U82005/002220 an electrlc not or  45a,
185, elegigygallyeprifieindhe glesiace]maaipisaaetfba dn Hit sepewdap pda|during a dynamic
payout, {iRAdad S#E01 fswe tlafishidion 26 g@ﬂératéls%ﬁer lvﬁdcﬁdiﬁ El?le'lééﬁqc motor 45a, 45b
connected to the electrical notor
and a clyieh 6Ael G¥borad thieniergy ia disyipateil via tb%ny&emr bmkel 85 azrdipled to the motor
i.on 2 epe es energy via
45a, 45%9]{;&1{ QAOIIHE gg:[ernlIl ?:%]rr%{n resdlfggh © ci%tgh §§ba clutch 65a,

ASbxplainell 4Hoee,anengymbedishemsof ml@d ﬁidt o, ﬂiéelyﬁfﬁﬁhcspaqfout energy may
185§%0upt§g% o0 the nofor 45a, 45b and a, coo

be dissiﬁ’%gcr Uing St e 5led g clagtric motor 455, 45b.

Howevé&Xil aﬂbﬂﬁ@ﬁerﬁhﬂ‘i’lﬁem oD tHR TR staRO UHER AL thE Eleétﬁ@alfn‘ld't%tr 49P U8 and the
t he nam c payout energy may be dissipated at an

electrw@ﬂ@aﬂt @zd replogedl Widh g hydwelid wotor cayaled ta 8 Bydrewliipspeierothe dynamic
payout @%‘B@J d1§ ((HSE {aQﬁe ﬁﬁ l{lf&%gstamm%gf Cas% %%Q;%Ed molde the energy

rein el ectrica
generatimn/tdepéﬁ(m méﬁbd aftie ffine maele€icd.f the elkcttio aﬁi)tdk&ﬁec&heal load combination

laced wt . hydraulic¢.nptar to.a hydraulic
or the G BuE Eo R o lic Beem OB SRSV 46 SHTER i o
generatfoﬁ@hsiﬁ%gﬁ(ﬂwaﬁoﬁblﬁfyy%f@lﬁe {1418 cB8b1LMElutch BSE 65b BolI&d $6 %H%Q:@ohng system
the energy generatlon/d|SS|pat|on net hod of

180. flrst mode (i.e., the electric notor/electrical Ioad
. . Li / | ] : .
g% 1%2 gr%la%%ém g@%ﬁ%ﬁgﬁdﬁar@g g%ﬁgérgé@sy g oﬁé{r%{lgﬂ?the winch

operatogesee t}atdpenatomsscshqmitﬁamﬂ 188 pamt Iaitﬂaysﬂmfn fdigt WHenich thetladdontrol power

vans S5 9 B S SR U B R v kB, e

transiti@qddeRiMES Wherl fhe @ﬂﬁgﬁlgbrﬁ’atlohM%sfﬁhMesM&Eﬁh@és sHFRSfrom being,
the operator's control panel 180 to set a transition

generallysperkings theapspontibilinoefdhe prmpy) engigyeeneratioaflissimaticasystom (i.e., the
electric %Ut§r?r§51§t5 X iélragr\}l\gir g%n)f{ﬁﬁan% ?%Jﬁgsﬁe?sgieggg? ﬁfﬂﬂ%ref Qljleg% os
generatinh&lssipheoresystegyangehesugpleorehtil ssirgyedenemtion/dissip ation system (i.e., the
clutch/cgglsrgggsi@ﬁté% qugvln}a lg hifts frombeing, generally

onsibility of the primary energy

BediRIeaibodiMeitt, Si5d tRasitidn poits iRiNbe based on tapercéhtagl ®F te resistor bank
nDtor/reS|stor bank_ conbi nation) to being shared

capacity, i QfEEFIRIRN 9RF FRPYIIEAGEE Hif sclhiBaaTelt ofheMmasinyym tgsistor bank

dissipatihthpabiignd the suppl ement al energy
generation/di ssipation system (i.e., the

bl arecibodimient ghestyatsiion poimb nmag e baged ohia pmd@teem;im:ﬂ fdecntic motor

speed, Wlﬂgh Erlrrg;nSI t agtgﬁﬁtopc}cuggg cte)sfﬁg %Sgl‘? Ilgé}glh,&r) zre}%a?rﬂ% 81 one embodiment,

the predetehniticdeRttrictoi@osepbéd a@l/droq68mal bé baedrai b Pyt dn€ie SF tHe maximum
bank 25 d“%S|pat|on capacity. In one enbodi nent, the

payout ppton speed gad/Bioemy be based on a predet er mi ned

Oh&LhE tinsiRrYointHREBEn s F('Bﬁﬁk @b@ﬁmh% B&tor BARESNhd WIrdH % perform a
percei ved by the notor. For exanple, in one
dynamiepaieyt ereration. If the power generated by the electric motor 45a, 45b does not exceed

the setting (e.g., 66% of the maximum resistor bank dissipation capacity or a predetermined payout
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the predeterm ned el ectric notor speed and/or torque
maybe based on a percentage of the maxi num payout
woreisn7speed and/ or torque. 30 Once the transiPCDNS2005/002220
poi nt has been set (block 600), the operator causes
the winch to performa dynam c payout operation. If
the power generated by the electric notor 45a, 45b
does not exceed the setting (e.g., 66% of the naxi num
motor sp&sd) vk ﬁ@%héﬂ t68 ER&tib abtGaABAcsb Y oftimRs 218 BMyRSdic payout
payout -11 2005/ 072309 PCT/'US2005/ 002220 not or
forces bgpé@éil'e(aﬁh%lﬂcteq gotorfrefésion gk egrabination ipgenerallyspeakig, responsible
1 .0 | r
for the %e{_ﬂgltgfl?ﬁ‘%ﬁl %Qs’qbat%ﬁg of F.ﬁe E}%rd?%:{ﬁﬁl'g{pgyﬁﬂég#ép 4nQ% ﬁ&% iP¥o relative motion
betweercibmiolutedt disps 1168 andythedrictidnysusfpea i b (hlodke®PnnAs lal resulf, drere is no

vl UG 5 R 25 PAL P B g B ETIE and hese s
operate RebNERALt (B16c1€620) € IThl, $6i8n IR Qo dnirbEp Jwer GhhsisSieh28G€Sperating in
155 (block 620). As a result, there is no 5 relative

the ﬁfStﬁ%‘tqeéiHnB%P\%’é%mlﬁ weyentithesrsadef thy wanchziowm dnepnitradled by the braking

t te as
s o 04585, 4 bbbl 80 g S

Hobwepower aggenersted by tlzeoelccztnmnetoaﬂﬁa; 45b mxceedethEisesingfede 66% of the

. i ' {
oy B B BRIR 502058 B it orseed
and/or téﬁlhe)‘a(mbchﬁ$ O); tih €k BhEedntioCpdwdr @RaflsrhiSsiGn 20 trRE&iEbAY to the second
nk 185). If the power regenerated q% the electric i
mode af i FX%S%\peran@ﬂé é“@deSl%tWé’aélEP%RaﬁﬁY piethg motgeepesd apdier torque is

accommddafdB% Mﬁlﬁ%béﬁa&) ElRARK., BY ?51@51@63(?0 tS éc?ﬁdaglgrt Hfér}:l h discs 160

capaci a predeterm ned payout
begin tat shpcwllewn(gbbbbke B0y thWew they elutO&.lahisce 6 aml thpd‘wehon surfaces 155

n 20.tr nS|t| t.o th
lock 0830 KSU AR 1 (DN boRBReteRetl BeRCEMin T d0P R e reducer
output slhhﬁ 1 h®ytwtticls e ek anlsbidahertt Qanlqwe theSmota£ et sldwhindideereases the

| uid cool ed clutch ., 65 bl ock 630
power bgﬁj&sF‘Ftl te &9 rﬁsmf’héa“& lfé}g 2‘?110%5 ‘%@é ngaothse ﬁl?lhoql’aleé‘rfﬂrﬁlaﬁve motion
betwee@ihle QA O shafe? 08! 70tFaniBhd ARpRSHMEEID 4t h@s@re&&l& fiie%ﬁ&toélﬁged and/or
and the friction surfaces 155 15 (bl ock
the powieebging sent toethe résistordpal from inasedsing fohareen t h e d riv e
é\l;ﬁélafé%?t g%%raé%cglpy %,E(Slldéﬂ?l? {lﬁtghl ?% s 16tH % e:ﬁ%e h\%}a %)gjflge %Q[S)hfl% system
175 (bladk@BOprithudpwhanthe Soadkentrql pumer ti?e&ism@sﬁ)ﬁm() i$ op érhiing in the second

resis bank 18 bl oc 630 I.n anot her odli t,
mode ciugiig $BTHOPIGH: CHCPHECH (ingh gt 1§W8P‘F°“f§$3’ S ek eftects of
the motblhﬁsaomwfd aawa&edléu&u@da laasd. &P plrew e%é‘m(t 1%8) Hﬁ& @f{e sé},?sﬁlg discs 160

/or the 8$OV\EI' bei ng sent resi stor rom

of the ﬂ,uhicqoglygphgc}f a Aeh. . Abg@, T ihe sgeond rg@q:eﬂagtrdg{twyynphgn between the shafts
70, 110%&16{3?{11'3%&4&1%& %@&ﬁgl erginzagﬁ?d' Eipﬁo%gﬁ\f%el% b Wfttor 45a, 45 has

been allowad toaslloxp owetrle:tst &ra:mntsrés speedZﬂuﬂ/(a‘ taggee his oy cmntlﬂilhad to increase.

econd node d out, the s of the

DRRCHS ap T t o sbrist (b e CHBHP ki i PopPBcIcgregpes 108 level that
does not B&e8Dihe @etﬁﬁg(blé&bé 13N dhAERA6H SirRdese] BaNY &@aée@ﬂéjclutch discs 160 to

( ., resistor bank 185) and the slip di'scs
stop thegsplafifempiion BEtE G BEbeaPBRebIP B5Eluigls £ AP Godi6Etle At the same time,

d t t h

the elec?rﬁ:?rﬁ@t%) E% F?R\éf‘ﬁeﬁéﬁhﬁ éé)ﬁ@dsrﬂf) th g{bécglﬁg%\?f}{bgf %):eeﬁ, A d fie feistor bank
185 agaimaigencgdllyopealdnhg, hocayhestrénpomsitde faridissipating aliséthe4®iwehheing generated

allo Lossfyow or at | east the notor's speed
bythe(g'g%}?lcrpayout 8°1f1 2’;d)not continued to increase.
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Once the power to be dissipated during the dynamc
payout process decreases to a |level that does not
we@spt3dhe setting (block 610), the friction BUF/U885002220
155 fully engage the clutch discs 160 to stop the
relati ve notion between these aspects of the clutch
65a, 65b (block 620). At the sane tinme, 30 the
el ectric notor 45a, 45b, if necessary, speeds up to
Iﬂmie%liobﬂndmﬂ)ﬂlihludynaﬂx&e}ﬁhk yOR ﬁ%\t&f&%dh@gsgéﬁefdte&@bnlﬁl e éfﬁ&nc motor 45a,
ene speaki n econmes responsi ble for
45b and S&%%@lt}bea’igﬂﬁlﬁf@r fan13 5y W@m&zsﬁé%@wg SGRT0E eRBYES 355 kiqygn in the art.

As the poheR bk s RN Rt orb PleSiSHor820brought oNEnd 05/ tﬁg 8@Bical load is increased
PCT/ US2005/ 002220 I n one enbodi ment, 't he d ynam c

incremengsdlyh u@nmﬁx@ﬁrab@tlwgp@eﬁec aBdwripptagh of éleeaitqtmccal tatl gapacity) has been

reached, t‘h@ %luttch4 g?o esglgelgq Ii]& ea%céfaaﬁntéi relaggen lkot%tlon\%m(fiﬂ%aciaﬁxeent between

the drive alidft 70aAZ0H dmal thowwputishafk EECS @mgresidzely mﬁﬁbsdse ssheodyhaniie payout
ht on el.ectrical .load, is

process cpER JUCPOT BRI 4 fbg fﬁe loadnlsi i gordimupesly papiored and the

duwhvmﬁ%e%dnm@da&bﬁﬁﬂ%9ge of the electrical |oad capacity)
has been 5 reac the clutch 65a, 65b is

Inymsgrbodiment while thesssiem snapereting inthe sesoad mmia,l if the power to the
. ' b _and. t
electncal?){)la?igrle%ﬁlg ﬁ?%cr%?%%eﬁ%bgm}eé E%%)g% g\;fvﬁll ﬁ%}%&%gé (’a‘ﬁs e 1}}@1 '9[1011;] fhat the
overall dyi;anﬁcrpayopay@mr is juceaging. Camkéqueatdy, theheiumh\ﬂéa dﬁlmg be actuated to

progress1 % Id{actgg%sta hl}jﬁ,fglta?lﬁltéa{l Id%ﬁ%kg%ﬁgax %q%%s!glstgg J nt I n outpgt shafts . If the
monitoriRCEleH @driinek fha®ihe R BRRNdiyiRRtic ?ﬁyoluﬁp&b@r 1Y 3E&Bsk o 8 point that

operating in the second node, ower to the
does not gxcged thie cransitierppinietien Sersystae Weﬂéb%m ttmalps@mrto dleafiyely snode by
I
pro gress1%lk actqgﬁlg ﬂ)}% Hlﬁtch I?J\)/\Ero%?esﬁ@ey]igg%?%elgtﬁg %ﬁ@é e% T n Y ec%% eellectrlcal
motor unt11 tht syst&b &, fubpH bpemtiﬂg ib¢hedatstaiceld. t 0 progressi vel y

decr.ease t he rotat| l.acenent bet |ve
AP IEER T ErinppE B fmept, SR HRTETER RSl b e Uy miic payout
process cd@e@ﬂ@s@?&réeﬁ&@e bh@agmRbahhotelydpaed 6r daxtask] 1G¥AWapacitSto be
decreased to_a point that does not exceed the

exceeded; thgehiteh @30 PR brginsitmalip e theyrepling giskem beybeginsgo assurme
responsﬁﬁl[it??&‘ e{t'léﬁ@t EL %3}?015 t ﬁéce@é}g Y% g?r QH5E S o\fl?ér)(xﬁrds the energy

actuating t utch to progres I Nncrease
dissipatidngrespoesipgiticeirasitiony fiome cah g genera By spemktng; themespbndithiBty of the

electricalzggo;t 182 550 4 it SR L ga&ltlﬁidniésr, gogb{fﬁg%gﬁaéfwiauy shared with
the clutcl)6€5¥ 656 ﬁditdelbd)dn@gtstf@elﬂynﬁm C payout process causes
the set percentage of maxi num notor speed or

Hapeysry the aq=sp1>®§ahfeﬂaﬁaé ﬁqqymemlgénay&@cr@é%ré%ﬁ K exampledine energy
d1ss1pat10§1§@spoﬁ§’9ﬂﬁ@9édﬁ§d ﬁﬁhaﬁ?'b@ ALy lﬂﬁspg%%% e rY% 611%{911@& the clutch 65a,

begi'ns to assune 20 fesponsibilrty r at eas
65b and theredlmg smtem H&5S n¥den sactypoanmsgycwheé siithathé dmtchl(agot percentage of

the maxnplrnélncztliti:h Speg el D pr O%\{'%e& a%]llé“.%%ni&%g gﬁngﬁigb(%aaméyhzthe cooling system)
is exceedE@Sth)@ﬂScbtﬁbdl IrﬂcyorOIfSatéfﬁéb an& itaCdskddidibd eletidicaldbal 1853 gimneh assume at

S ass Cfated el ectrical | oad 185, to being at |east
least part F%P%S&g} Yo wareXi i IiiP2erd: ¢l ut ch 65a, 65b and the

T80 bl dh o BMSEBEdnéS stopRPBN B ovell§pde@ SHMIBIRIthd ﬂma%o@l@a clutch 65a,
sequenci ng may be reversed. For ‘exanpl e, t'he energy 25

65b is fullly appligdtaleng widsthe dginh blakes end Bl edtriqrinpiogbrakeph@a, 55b, in a
controlle% Eegﬁéﬁ’gel. Wh?s%@%ﬁ&%aﬁﬁﬁmrse@ﬁ)ﬁﬂg &39\'7&/%11 {o%hgtvn{cﬁ? clutch
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65b and the cooling system 175. \When a set point
associated with the clutch (e.g., a percentage of the
woreoos/m3ne!| ut ch speed or a percentage of the neXI/IBEI005/002220
cool ing capacity of the coaling system) is exceeded,
the electrical notor 45a, 45b and its associ ated
el ectrical | oad 185 begin to assune at |east partia
responsibility for energy dissipation. 30 In the event
Aithaighanep@em Ynvehidh 10K besldeseiRl wileefkrée8 i preRited loitbodiments,
%%d cool ed Iutch 65a, . 65b is fully applied, along
Pefson%%h d iy thegrt prflspeneaize i changessnsehe mederp fonm pddeidl without
dqmﬂnéﬁﬁnn%ﬁﬁmuh@n@smﬁﬁQ&ﬁQhﬁ%ﬂhéﬁquence Thi s provides
maxi mum St oppi ng "‘power to the winch. -13 WO
2005/ 072309 PCT/ US2005/ 002220 Al t hough the present
i nvention has been described with reference to
preferred enbodi nents, persons skilled in the art wl|
recogni ze that changes may be made in form and det ai
wi t hout departing fromthe spirit and scope of the
i nvention. -14 WD 2005/072309 PCT/ US2005/ 002220
CLAIMS W claim 1. Atransmission for coupling a
power source to a winch drum the transm ssion
conprising: a first shaft adapted to drive the w nch
drum and conprising a first clutch portion; a second
shaft coupled to the power source and conprising a
second clutch portion; an engagenent system adapted
to bring the first and second clutch portions into
engagenent; and a cooling system adapted to renove
heat from at | east one of the clutch portions via a
fluid coolant when the clutch portions are in
engagenent. 2. The transm ssion of claim1, wherein:
the first clutch portion conprises a generally
radially outwardly extending friction surface; and
the second clutch portion conprises a generally
radially inwardly extending friction surface that
opposes the radially outwardly extending friction
surface, wherein the engagenent systemis adapted to
bring the friction surfaces into contact. 3. The
transm ssion of claim?2, wherein the first clutch
portion is a clutch disc, the second clutch portion
is a pressure plate, and the engagenent system causes
the friction surface of the pressure plate to engage
the friction surface of the clutch disc. 4. The
transm ssion of claim3, wherein the cooling systemis
fluidly coupled to the second

-14-



clutch portion. 5. The transm ssion of claim1,
wherein: the first clutch portion conprises a
w@ewsnzi3by radially inwardly extending fricti oPCT/US2005/002220
surface; and the second clutch portion conprises a
generally radially outwardly extending friction
surface that opposes the radially inwardly extendi ng
friction surface, wherein the engagenent systemis
adapted to bring the friction surfaces into contact.
6. The transm ssion of cl@LAIM&S wherein the first
clutch portion is a clutch disc, the second «clutch
Weclaiportion is a pressure plate, and the engagenent system
auses, the friction surface of the pressure plate to
L. éﬁ@aaewflﬁ@ forycopplingp RAYYSF sRUECSHP 2 VHaCk: iyt Fhedragsmisyion peraprising:
trans : ‘o
1l ol e Sap s & i C DR ol PR S S portion
2005/ o52e0dsiRETouHRd B3he pPPEGouge aftheonprisingd ®somsiclgbh portion;

cl ai rein tiqn pf the cond shaft . .
coax?%ﬂIgﬁgﬁ??%ﬁﬁﬁgggﬁm%%??|%%g%?fﬁ%@“&??@??gﬁgpPPﬂﬁmslnm

The transigagshens 2ol cl aim 1, wherein a portion of the

first shaft coaxially surrounds portion of the . .
seconHCWHRBSYstap .agaﬂ%l Pr %%Vrﬁq??i %H” 8t et angiotithe Gltshaoptions via a
the engag@aRBblasi¥wicaThd Subl P5@bhd £8'd heQfement. ,
gneunatlcally actuated. 11. The transm ssion of claim

he frapsptssioncdiepitndi wherainni nch adapted for a marine

envir t . €] he wi nch drum.i rt .of the. -

e BT RS B A5 M ARkl e i
wi nch i ssuaflegtaed for use on a tow ng/anchor- handling

mari ne vessel 3. The transm ssiop of claim i .
Wher o STRBS GBI Do St Pl P orBoptengings fiction
transm sgirfabe Mt GpdsditHeaditite b@wardl) ExteARES fricBoMPrlce,

is electrically coupled to a bank o resistors used

for dyherindheergepergens systemeiswidpitpd wiringgheniristibn sigfaces into contact.
3. PREL Ak Pfn O]I‘léiairg; Qewhér@ﬁ]lstﬂé first aptcﬁfpotcci(?%lslﬂ élﬂ%cll‘]l;d?srcg &1@ econd

conprising a control system configdred suc
clutch pdutianriga peegaiut platenetd the eopeementapgem cheecthe fiddtiopauttheans the

are allowed to.sl.ip relative to each other when the
pressuredg)ﬁtﬁﬁ'? 8n%§§glﬁﬁ183?fgsé1§t%‘ée %tjébf_é‘é]{”_éh%fs?ansi tion point to
4. DR @XGARERM of bfim BNRhéERANBI g Bystdm & @iy b8upl¥d R tRE Second
the transition point is based on a percentage of the

clutch ppglignst or bank capacity. 17. The transni ssion of claim
5. e wRARIOh diRihnARRLERON POI Nt 1S based on a
percentage of the”’
the first clutch portion comprises a generally radially inwardly extending friction
surface; and
the second clutch portion comprises a generally radially outwardly extending friction
surface that opposes the radially inwardly extending friction surface,
wherein the engagement system is adapted to bring the friction surfaces into contact.
6. The transmission of claim 5, wherein the first clutch portion is a clutch disc, the second
clutch portion is a pressure plate, and the engagement system causes the friction surface of the
pressure plate to engage the friction surface of the clutch disc.
7. The transmission of claim 7, wherein the cooling system is fluidly coupled to the second

clutch portion.
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maxi mum el ectric notor payout speed. 18. The
transm ssion of claim1, further conprising a control
wa@yasem3seonfi gured such that, during w nchi ngPCT/US2005/002220
operations, the clutch portions are allowed to slip
relative to each other when a winching |oad exceeds a
selected limt. 19. The transm ssion of claim 18,
wherein the selected limt is based on a percentage of
8. Thd¥earlse@ddion| of Blaim 0f wher6@NMRMEHH ofFhe sBRONWMsAEM cOxidlfSurrounds a
. winch itself. 20. The transm ssion of claim1, wherein
portion of fhe firstshaft. and second clutch portions forma disk or
. . . | 0 .
> TR Flmil OBl £ v in s IR FIRTHES P Sl dirbunds 2 portion
of the secondrshtafipe cl utch with internal expandi ng shoes or
xternal .contracting shoes. 22. The transm ssion.of
0. TGRSR R M e GRS B GRS or
pneumatitdlyQictuated. The transm ssion of claim 22, wherein the
hydraulic mytor is coupled to a hydraulic system )
11. Tléed%isg%ps;o&of GVH%IJH @rti}?raq@irrrp@lsgg arHachiadaried @griaﬁgarme environment,
wherein thé BtnRGu R RELAL dFASwinch6 WO 2005/ 072309 _
PCT/ US2005/ 002220 24. The transm ssion of claim 23,
12.  Thefratsovissearob clagn hé, whereintheovingly tstaedaptainfor gseranch wwiig/anchor—
handling%q%%teves%glri ng payout w nching operations, the clutch
porfll oS are allowed to slip relative to each other
13. Théwemsthigioiyofaling 1 peiatin tRapeasg seurselieah edctricangbd i on
14 TherEReS i CHGn 1§ GHATER G BB 1 BoBASEITSAECoupIEd toa barak of

resistors el ?&rﬁﬁgﬁgzgfraﬁ%ﬁof Y il dufing Wcﬂﬁ}lg Be&Aodl SSi pation

capaci ty. e transm ssion of claim 24, wherein

15, Theeanspagsgintof éhirp dftrfurthey dompeising a caonrol systema genfighuredrsach that,
. I pum. [ 0 d. 27..:A W Nnc
during po ¥ sPHGRRY G5 RHIchE FPUBBIARHL o R 3C si c ettt gach ot
when thedyaanilpayhe careda sdietqavasition poinetabe exdvedsd. nch dr um
nd a contral. s em configured such that, durin
6. Tis ‘i’i%fﬁffﬂij'l%ﬁ’g el iﬁs‘zvh%rﬂa the trAnsion R 9869%&6?&?@%5 of the
resistor bWAGALAE, | 0ad exceeds a first selected limt. 28. The
w nch of claim27, wherein the first selected limt is
17. Thaseymission of clagre Af agkeroh thengansisign paintiss bagsfl og a percentage of the
. iinch or the winch itself. 29. The
mammun\‘/fw&%gtﬁ@gé&%rﬁ%?’éﬁngl}%@df urther conprising a cooling system
18.  Theiaptsedssion of el @, fuethtr dongrisinige coalttdl systas semfiduyed/suah that, during
winching&lg&%ﬁoﬁ% E}Le?cz&t?}%g(gﬁoréhaz%? c?rl)ge o;]&?:l_rgllatlrr{lez tgo’ eac gtrhee} vrs]fhft:nha? winching
load exceeds a selected limit.
19. The transmission of claim 18, wherein the selected limit is based on a percentage of the load

limit of a component of the winch or the winch itself.

20. The transmission of claim 1, wherein the first and se cond clutch portions form a disk ox axial
type clutch.
21. The transmission of claim 1, wherein the first and second clutch portions form a rim type

clutch with internal expanding shoes or external contracting shoes.
22. The transmission of claim 1, wherein the power source is a hydraulic motor.
23.  The transmission of claim 22, wherein the hydraulic motor is coupled to a hydraulic system

adapted for dynamic braking of the winch during winching Operations.
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31. The winch of claim30, wherein the electric notor
is electrically coupled to a bank of resistors used

wo eoos@y23a9mi ¢ braki ng of the winch during w nchP@mUS2005/002220
operations. 32. The winch of claim31, wherein the
control systemis further configured such that, during
payout w nching operations, the clutch assenbly is
all owed to slip when the dynam ¢ payout causes a

24,  BRleskeksioh dPslatn OR fﬁﬁhé}tcoin?ngﬁ @ %682 8¢htend onfidifed such that,
wi nch of claim 32, wherein ranS|t|on point is

during pgye avieghing onerationt, depeclvich ppaions aie slloived 9 sHR relefpedp egch other
when th® é}maylg EX\%OQIF Qa&lgés acge?éc@dgtgan 1%1? 5&?&0%@ RuddeAOF i tion
pol.nt | ased on a percen age o he maxi num not or
25. ﬁmytmmsmispiea of clsﬁsn 24 hvéhengin clie tofnsitioaponBia basddenei perashiape of the
hvdraul | utch |d owed to slip during payout w nching
Y raul(‘iﬁg?t%ff‘leﬁ‘?@y ’éﬂ@?twcﬁgﬁcétryat ed during such operations is
26.  THetdnBiseidn BY clah b4 tWigr&in@lld thehsBivs beint Bescdvm a feasekta@é of the
resistors. 36. A w nch conprising: an electric notor;
maximurm byydpgylis geepRySWFPeRdT/ US2005/ 002220 a winch drum a
|y between the electric notor and the
27. ‘f/i\nwnltéﬁ%é) 8 ﬂ;g cool i ng system adapted to renove heat
fromapoeverbatred) assenbly via a fluid coolant; a bank
of reS| stg s electrically coupled to the el ectrl c
not or® Sléu &4 for dynam ¢ braking of the w nch
duri rbgcluwcm e43eBlyCReY énl thdsoweaidude SMthe Glinch)isia and
confi gur ed such that, during payout w nching
oper 2 98! syelsr qonfigpged s tgﬁtbflwgévlavhlwr%twnythepclutch

when the, ge)ﬂ@gklgpe deﬂ atinER rlé foad %xc%%!iseé?ﬁﬁgsetléc@é&lsﬁrﬁﬂt on

point to The w nch [ ai m 36,
28. T\Hmewmph of ¢leint 23 rvdletalmﬂle;fustrwlepwd balstesib@snd an p@memt@@gef the load
1i tof o t he erg tlntﬁtorn X ca Ct 1%/ 38. The winch of claim
1t §€ mﬁﬂéln Pt W cthr 5lli eth f)m nt is based on a

29. 'Dlﬁ\@ﬁﬁﬁh 30€lainh27, TaxhedompiiEihgh cPelinguystan @dshteddd renibves heat from the
ch of cJaim 36, wherein when the clutch is allowed
clutch at"sﬁn'é’llﬁﬁaélﬂuiqﬂﬁ’%out wi nching operations, energy

30. mfneﬁgﬁcl%mmv@%m@%w iy 1‘s§n€'l'e§t§b RakGd by both
the cooling systemand t resistors. 40. A

31.  'Heg wingh of clgion30,otHeraiy tlw elwcmndﬁoumelqcmﬂy S@p&ﬁﬁl to a bank of
ior D RRSp At G SRS g MR AR

32. Ohawinehdf vibit 81, whelhen secontolsdyatkbin is Airther configured such that, during
payout winching operations, the clutch assembly is allowed to slip when the dynamic payout causes
a selected transition point to be exceeded.

33.  The winch of claim 32, wherein the transition point is based on a percentage of the resistor
bank capacity.

34.  The winch of claim 32, wherein the transition point is based on a percentage of the maximunn
motor payout speed.

35.  The winch of claim 32, wherein when the clutch is allowed to slip during payout winching
operations, energy generated during such operations is dissipated by both the cooling system and the
bank of resistors.

36. A winch comprising:

an electric motor;
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adapted to transfer power froman notor to the first
shaft via a clutch, the nethod conprising: setting a
wowesi7dzead |imt; causing the clutch to preveP€T/US2005/002220
relative di spl acenent between the shafts when an
actual w nch | oad does not exceed the set w nch | oad
limt; allowng relative displacenent between the
shafts when. the actual wi nch | oad exceeds the set
W nchwlmeRdrdph;M t; and circulating a fluid cool ant
through the clutch to renove heat resulting fromthe
r el gt $lyish gssspbliceatenn theelogdnmofk agd fetwinchdrum; net hod
of ' ' t o Of e W ' ' .
ar urh o ng b AL io PN B 2 SLOBE ety 98 L1804 cootent
shafa baakef agsissars eleckrisdbf dopplad ér the elettiie ridtw tand heddt for dynamic
adapted t.0 d{‘jlh]\ée .the. wi nch %ium and the second shaft
i s adaptedng 8 the Jriachefuring wanching operations: amid o the fi r st
shafd con‘ttbﬁsci@teﬁi einERuredsgdhahat, ddtgPaVORt wishcBRBYPEta8dnd, the clutch
an energy dissipation conmponent, the clutch is flui dla/ .
connectastEty i dionied fryslmyhes e dynamigpraieiw cpusps asclggted transition
the w rg.nopee. gaRehat es energy, the nethod
conprising: -18 WD 2005/ 072309 PCT/ US2005/ 002220
37.  Tevinchgf dainr 3 siteren thediansitibapeaut is baszd pneaptreentigeed the resistor
b not or speed or a percentage of the energy dissipation
ank capacity.. . N . ) .
cagac:lty of the energy dissipation conmponent; causing
38.  Thdwinch bt €lhini 86,pViRYER thelt@hsitibypoifhi iS Pht BN perb&iti@eRe maximum
the shafts when the transition point has not been
motor payapt 8e§dd, t hereby causing all of the generated energy
39.  TRERRERLF YainP388vitlkas Wed 8d chiihay gﬁo&f&tetoesqg &*ing payout winching
di ssi pation conponent; and actuating the Iutcnr% tg
operationg) dnergy igehatied dudding pich operatinns idiswpated tiebathathe soalingrsystem and the
bankofr‘gs;]s%orstransiti on point has been exceeded, thereby
causi'ng at least a portion of the generated energy to
40.  Abeethibdssfl doatrélting B matkgidrih eraganikidiog e@isiedfvthd firftehaft and an second

remaj ni.n ortion of the generated energy general] )
shaft, wherginghe F1s %ha%fdﬁ adentertg dgke ¢ franc rﬁéwwng W?‘é%‘?lﬂgl?‘i sgond Shaft is
adapted t6 RAR2EG A wer f+8m B BELIRIART staftdid Silich RS BkBod t‘@r_nprising:

notor i's an electric notor and the energy dissipation

conpeHmgta Wischload listit;r esi stors in el ectri cal
co . 0 I r
B L
and t hewmpokigy ddesisit pateedthe seompolm it lindta hydraul i c
syst .44. The et hod of claim4l, erein the clutch
'Syt felaivp 9188156%%15 ie@bi%ﬁ SRt acygl Wgen Toud
et hod Qbeddls $id RAtvindd 1AMEY 1g&ner ated by dynami ¢
payout of wire rope froma wnch drum the nethod
conprifcglagigg a fluid coolant through the clutch to remove heat resulting from the
relative displacement between the shafts.
41. A method of performing dynamic payout of wire rope with a winch drum coupled to a
transmission equipped with a first shaft and an second shaft, wherein the first shaft is adapted to
drive the winch drum and the second shaft is adapted to transfer power from a motor to the first shaft
via a clutch, wherein the motor is connected to an energy dissipation component, the clutch is fluidly

connected to a cooling system, and dynamic payout of the wire rope generates energy, the method

comprising:
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setting a transition point wherein the responsibility

for dissipating the energy transitions from being
w@emsnzd3dy the responsibility of a primary eneP@pus2005/002220

di ssi pation systemto being shared between the primary

system and a supplenental energy dissipation system

di ssipating the energy through the primry system when

the transition point has not been exceeded; and

di ssigeatrigngrankiéio peinflastdowu giedtteamiped MRk spédd or a percentage of the
suppl enental systens when (%fhe transi tion point has
been exc@SEIdIsspgtionTeapaciBt Mok erersy dipspalion cRRBTSH t he

Pri Medasify Me@MttStotRenelative dﬁ{?lta@elfm%% BElwebt e shafts then the
coupl ed o an electrical load, and the suppl enmenta

syst em i tgangitibh ppigt basalotbeeplceasted, [therelyycavsing bl df the generated
cool i ng e .. Fhe.net of .cl,aim45,..wherein .
the pri rregl% %&%/@sl?ré‘ﬂrﬁ Eo}eadlﬁggggli}rpggh D SPEgY Jisgipgtion component; and
coupl schatiag the dhytch @ullloe rsistedispladtthehhBeteu@pthe SRt afhen the

iggf ienmgl t?aélg'lélff)lg %{)i%t l%%%egnd e)?ceg&ecc:l,h th];rleggl g:iu}/sincgoalfl elaada pto?tio% of the
generated energy to be dissipated through the cooling system and the remaining
portion of the generated energy generally to be dissipated through the energy
dissipation component.
42.  The method of claim 41, wherein the motor is an electric motor and the energy dissipation
component is bank of resistors in electrical communication with the electric motor.
43.  The method of claim 41, wherein the motor is a hydraulic motor and the energy dissipation
component is a hydraulic system.
44.  The method of claim 41, wherein the clutch is hydraulically or pneumatically operated.
45. A method of dissipating energy generated by dynamic payout of wire rope from a winch
drum, the method comprising:
setting a transition point wherein the responsibility for dissipating the energy
transitions from being generally the responsibility of a primary energy
dissipation system to being shared between the primary system and a
supplemental energy dissipation system;
dissipating the energy through the primary system when the transition point has not
been exceeded; and
dissipating the energy through the primary and supplemental systems when the
transition point has been exceeded.
46.  The method of claim 45, wherein the primary system is an electric motor electrically coupled
to an electrical load, and the supplemental system is a fluid cooled clutch fluidly coupled to a
cooling system.
47.  The method of claim 45, wherein the primary system is a hydraulic motor fluidly coupled to
a hydraulic system, and the supplemental system is a fluid cooled clutch fluidly coupled to a cooling

system.
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