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WO 2005/ 072309 PCT/ US2005/ 002220 LQOAD CONTRCOL POVER
TRANSM SSI ON CROSS- REFERENCE TO RELATED APPLI CATI ONS
This application clains priority to U. S. Provisional

Pgt ent /—\0qu| i cation No. 60/540,105, filed on_ Januar

%8 205004 entitl ed "Load Control Power Transhfié¥§28}§#002220
and a U.S. Uility Patent 5 Application which can be
identified in the United Sates Patent and Trademark
Ofice by Attorney Docket No. 33872/US/ 2, filed

T anar so on SRR LSRR O, o,

i ncorporated herein by reference in their entirety.
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stationary, the wnches and thelr wre ropeaeoften

subj ected 15 to | oddFEROFESITAMVENEIN because of wave

a A \Y; s e L

S SRR S 0138 FORSE L A iy
transx@i.psiqqsm.eec}\@iﬁewingh@éhapaje dubigst tofd;ypamia logiing homslatrpnis,esuch as those
condifibiibitdh bA@MH o mbBHEenyRERYSE OF Wi re Tope at norml

W nch operating speeds can require substantial anounts

of tinme. There BAGKGR@UNDOR REE AXYENEIOMIN appar at us

a _ i ; '

16T AR ML TS ST SELE) ilifovimg oo
haulitggig jwite MORSE hahirgnéoadﬁtaaom, itheeviaches aglthenvire Aips exe often subjected
to loag!g & dnd 8&?{&%9@'{1&, otftl@v c{iori Q{c:oﬁrft]&ecﬁw 'A’l# bhsd OTREE fogﬁ Yrges and

g speg "horsepower dynanm ¢ payout” of wre rope In 8

peaksameaust the avineapneep filBRI EF SUMMARY OF THE | NVENTI ON The

p | . « . .

e AR b PSR SRR o iifiguot. Thus,payout of wire
rope gt nemrakivich ORCIRITE snerds o2 require qubsisotia ameyntt efinemaxi al | y
Therd P H Héeﬁq%% aft fO dnvaﬁ ahaf :Indm_{ig ke 6 ﬁlliﬁ{ﬁiztetﬁ?e_ eftLtNF h)_ad surges

drum The present Pavent on, in é)n.ot her enbodi ment, is .
and pgaks pawatehessdusing payedt anid hpplan operptiangin @ mparing pgvironment. Also, there is

) e amd ] ) '

me B e R R oo F e B T B e
contrejledmagecaxi al | y mounted on the output shaft, and an

el ectric notor j g he drive

shaft is adapt gdgtﬁgegr | v_eﬁ?hde; W ngﬁ?gﬁﬁgﬂ;nd i ncl udes

a Tk presdmt thvertionxin eneiemipdiesnbiised trapsmisgion esell i atwinghdisum. The
transrilo%%]gt ft:nplgﬁ%ral Mfrd é&?eglltcfu;c-ﬁr&_giﬁh&%ngh $f 2AA%e ﬁlaf’t&lﬁa%ted-w §rive the

aft coax
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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*@300002* WD 2005/ 072309 PCT/ US2005/ 002220 surrounds

at least a portion of the drive shaft and includes a
VP2 H% ur f ace extendi ng general |y radi al P§T/V$0r0p2220
The friction surface has a face opposing the face of
the clutch disc. The hydraulic or pneunatic systemis
adapted to bring the faces into contact, and the

cool.in stem S pted t heat fromthe
suroih 3PS T PR Rt e ot RIenog e BPeipeenerally
radiallyrinvedrd.i Ol frictionssncth &xclias @ five dppasitie, thd Rcdoflthadlaioh 8iS¢. OThe hydrauhc
used with.a w r. U The transm ssion ¢ ri ses
or PRV VSR A ?ﬂg{;ﬂ& g"u?%’lﬁn&‘% FRapYInto£RntAR ﬂéttﬁ?f‘o“r?"B%%YéW 1%1??&”“ to
remow& headiloimnyje fictbesmrfacd bia adhuid@otdhaft i s adapted to drive
to a

t i nch d di bl t .

SR A SRR R 9 BASoky Bt b i .
The udmﬁmsmnbymprfimh Griveastd ftj an (ﬁxﬁﬁn ?hlﬂyamumh&xﬂsﬁsﬁnﬂ a0 lng system.

ur.f ace _.opposi.n e first clutc
The dfy i s LP ERPT DSt it g Wirgom o i glod Surtace
The oBt@(rtCsha‘.ﬁ B uddpaaias be ﬂﬁ@erﬁ@rﬁ 186tbr anﬁhﬁo@mbﬂy mp&&ﬁ zesfébdnﬁl clutch
ted t L t

surta PR e I ot BT ARE VOB GLEP CCBRPS g frot and
second Enr&nﬁtlhﬁ K:oxﬁaﬂmo’dhemamﬂmg bystemn ivRtldpod 10 tentor theglfionng ldst one of the

surfacl NG glr um ttr ansni ssion equi pped with a drive shaft
5?1‘6‘ 3AUGTPPAR shaft that coaxial ly surrounds at |east
aThepmedehninvantiof, ireahther embbdifrent, Elaenatliddvwe cedtmlling aswinch drum

eons 2001 Sl V00 TSP BB B R

portioh o€ thd diiveshahaThe dtivae shafh jscidapted © deive P wawmtum, and thatoatput shaft is

*166166*

The nmethod includes settin .
wcapi G AT SR Py o L RSB EIORAL YU STt Shb arprgmase

clutc}p I'Téhe @rethod aicatdles/&ettdu@p\bmclelmdl t1mhdlydeahcaﬂllye>r dneumatiaaﬂd causing the
clutch t0 gpevgu tr?t,]]glvesdfsp acem?]nt bgt%vt gl}atlhe W{lyecal%filou%‘%g sthse h?n an actual winch

load dzblesq[dt axeattht sdy emmenaolt ll?lglt,saﬂiafvtrg relam@rdmplveeracxtt betlwew the fhafts
when éhefalcﬁlelx dll%%c{ %xc%ei?fs Ct)}ll,le sﬁzp H: agl 1tnlr}%1’ ctlrgll?lggr? 14 ﬁﬁ'{% lang through
the clntels tol remong Hentonsulting frceh dteireletivei ch;qplaaemm bttweet the ehnafts. h e

SR o B8P b, ) AIBAL RO s oo
wire rfopomna awimbhirgn mnpdaqulaedmtrmsaoxt r%mgmsmn is $¢papped with a drive
shaft an an S ﬁ ]a? jl'ts].ﬁ‘hc?nq}’l Ir£51g gss t?d @ d%(/%%]@ twel dJl]l?;o aﬁg tl%rl)ﬁlte[)ut shaft
coaxm\mmhouhds ay leahalpdrtien ofrthp dtivesshaft end is adaplteaﬂ th }w@tﬁr Powerd®m an
B
electribaily éonséraddtto wi eleciribyl doagudcl aresiptmetnnd dnd tied ditcthis {Wdy connected
toa cg?lglgts{(ﬁlteg%nist o gac pagrouLoefglt‘éer vrvféeg lolgfy, ggn%BaQe%%hgrg% Bl% ﬁé@ds 110 be dﬁSIPath
In oné mlﬁddumdit,yha:methmbhehhdest sttng e eehsitop myg besed oy pencerdage of the
s B P U M SABRBEIG L IRLL HIRl MR e e
ona ﬂadetanngle:aelb@tanmbtor specpoForit expapledinone an‘pxeiimgn,tthggre@ﬁtermmed

electr‘ichxgotor speed may be based on a percentage of the maximum electric motor speed. The

method further includes hy(irau]ically or pneumatically causing the clutch to prevent relative
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el ectrical |oad capacity. In another enbodi nent, the

nmet hod i ncludes setting a transition point based 30 on
a predeterm ned electric notor speed. For exanple, in
one enbodi nent, the predeterm ned electric notor
WBWFORYP be based on a percentage of the meBGTHUSHH05002220
el ectric notor speed. The nethod further includes
hydraulically or pneumatically causing the clutch to
prevent relative -2 MD 2005/ 072309 PCT/ US2005/ 002220

dlsplagj meg{ een nhe sg%is when e q:g S]@xao}cl %)ﬁlg{fgaggotcbgg% %}{%&%H tiqergﬁ?y causing all

of the bllnfeg)e gmegiyly sﬁkﬁﬁg,&b bg/dlsﬁﬁakd thepugh cheleectlicaldbap bfdhydraulically or
t he

e NS 6 Ly S BB o

transﬂdjnsppinahzerbeﬂt cxb&ﬁ\?@ eterebrecasdigd 4t $ea¥t\i’!ﬁf0rtidﬁ&>f tHereBigly td B dissipated

thoouy B og R A Sy L PO B B E Y UG slooa

load. cool ing system and the remainder of the energy to be

di at ed t hrou e] ectri cal d..The resent
PR PR RO R SSHGT b 2 eS8 OF SF N poerey genratd
by dyﬁhﬁquyaﬁtlonﬁmxe nefediongeweichtdadn. Dhe Iﬂ@tﬂ(&iﬁgﬁluml)éeﬂghg @transition point
i ncl udes

wire rope fro wi nch_drum The, et
wherel b oY PG P R ey ALt R teBEpBrieny prepjos te
resporfsibilitel bBaS;i)rDﬁrj' aigrgyndissparon yystdhﬂtb&blehg aed Hmdﬁ&hd’l;g-_unary system

and o SRR RGP o BB A Bilon ety S5 TRBT R SresPLDet eBpRisysim

when fhe Ittﬁﬁit}bn&pﬁﬁ‘it Baninoalbkdn axcelem:d endediisilatiende giyergly ﬁlsou@htﬂeqmmary and

s Y SR B PR SchEEQUEN, 106 ST e iy

systeneisaﬁ eléadc nﬁ)nﬁl eléctﬁsalprabmﬁ]gd tden edad’ctefog}]loidj aﬁmgb stigpbemental system is
a ﬂUICP coo tcﬁ |?'lgndl u eg g)e n::ﬂ)aollpﬁ ¥¥)s‘iem e %8%}{1]3 %oal%r%gfs tl}eI p%rr]nary

Systenpt‘slaﬂﬂdmwugysmeﬂmd]g caupleel ecthydauhotystems brelothe suppleingntal system is a
fluid cgofé?glﬁ]gptﬂo@gyncouglleg rica lpég}%gﬁmuand the suppl ement al

o €80 tch fluidly coupled to
athie knuhg:lesqrmodmentsrarem&tlbwd saltotet mbud;md:dmofphd prageyt invention

will bﬁ%glie%g%ajr%t g E%(sg ﬁ@ﬂg& 18 t}%%%rg grarfn:ct) uel ﬁgn 7 aoH&aﬁ % &escné)tlgn which shows
and déstrities! 11h19mitﬁe| evbediméntf dfuwhel iryemmmp lAsalvill be Eeahmil the gwentlon is capable

le e re di scl os

of moZ e RT b el Brees AR St ER Hederliedth 95 PRE fnd scopg of e
presexb m}/@m?ma [Aparréllnglyl the tihvoBegsakd Hétatédldnschbeoreare tof regugarded as
Tlusts 01\4\/| ng oe%r s?n% 1glescrl ption, which shows 20 and
Hius 8%‘@6? e< | TU5PFat Ve enbodi nents of the invention.

As will be reBRiEE*leBES(fIhE’TIGNe&E ITHR DRAWERGHB! e of

flcatlonsmvrlos . i . )

Eft iR SR et ek loh 8 S R QRS REE Sy inPin anthdeliling/towing

winchisgstent i on.  Accor d| ngly, the draw ngs and detail ed

d IRt are be re e rative in
nERE PE B G e R YRR BRI T O O Tre
DRISN2NESn BOmEtriGvidwhofi tse andbehbdiingltoslimg ainclo nystdm as viewed from an

ne vess equi pped with an anchor-handl i ng/tow ng
eleva'\% ﬁﬁtg ﬁﬁ "FI'G 1B is a plan view of the marine

VEESR 8lis mi isorattriavied df mldald@onttdl. 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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FIG 2 is an isonetric view of the

anchor - handl i ng/tow ng wi nch system as viewed from an
el evated, port/stemposition. 30 FIG 3 is an

i sonetric view of a |oad control power transni ssion

WP &Ne?¥om an el evated, port/stern positi &FT/‘#%Z@S/O%%ZO

is a schematic plan view of an alternative enbodi nent
of the winching system -3 WO 2005/072309
PCT/ US2005/ 002220 FIG 4A is a sectional elevation

o 3358 sfohel alheptufiaseciin SRR ar MG e uBRfpport cutn,

port gehtr redeces el butetrdn@of &Bpos dévesdnrfti onal el evation sim |l ar

t [ 4A, . except..of tive odj.nent.. |

WG 4 iRl Rl 30 PG 1) e Sp ORRR A S v gpbiiment

OFIGAACad 4 ectivahl eleyakonsidilaren F1G 5LA EXaeptddd ah alternstdeteimbndiinent.

elevati.on .on B A.an hr qu

hRY APUR B RS sREon Albog RGPt B b1 3 chfdhGlhutch and
outer énd@fva dirsaghtaftim i | | ustrati ng the function of the | oad

C rol power transm ssSi am. .

PRt o B e R R0 Bt osche B sanh Bl hof Hfeihssion.

| BE 6cipatflond diagrameliustratingsid s payb0t Rdedb kmploying the load control
CRI PTION FIGS. 1A and 113 are, respectively, a

PB8EYY el evation and a plan view of a narine vessel
1 equipped with thEME]iIDES@EH’HH@Nt owi ng w nch

F s Thandim et Gliee siBa Aol RO S g veset 1

equippedl withL.ihé ﬁdhcﬁlfhaﬁchﬁg/ﬂﬁﬂhg ﬁlrﬂih sy:hﬁn owf the eubﬁcﬂmhudh uistiflustrated in

powerl:gEag

FIGS.?{E?'W 1%(,: E({I}}é tesﬁséedfnl ?setgoun ed; 0318 ?ﬁcEtB ?the marine
vesselOIt \hﬂ[ thendimdlsmﬂﬁ Swirk h@)ele ﬁcﬂdugy&t/a&ds tHe sternbefitheeksehfrom the

w1nchf5é/%t8m ?O\li%?t.aer emt%P] 1merbtzsatr% ew nfcﬁt% ste]fn i? 18 mcrunie\gl on%hehgfp E§ to aé marine
vesselbiosy the wird fapes24 fiesd tawaids othext pars oﬁ tlewexsél It, keh as the bow 6.

aﬁﬁ? 2| s h an d N \//116::\9% {ﬂg ancho% ﬁmdeﬁ%/?o@A%g \%ﬁw?{ lsyesY@rg '2__%{ Q%ed from an

e port stern posl
elevatied, pon/eteammsmipmem shotvhén E\]Gw@hlrecystemhv@mlemthg deschasystpro 2tincludes a

10, a.sta rd_t
port t%\?z]% H{;ng ﬁtaxiblozhrcgi T y %Irgngl ’ e 2 \éthrr #ﬁgglé‘ilg‘c Irit r 3 1 and alo load chtml power
transthisdors2fl. SBiedrunizdd0, Mhés chrnyrvslrd@),pe 341, 15 carry VVI r e rope

2%7 E)I%d d%éo%%ﬁ%an&pusrsrlgn 2(8 ?%S %?gr%ﬁes%f?e ?rk}n\é 5,11 th during the
wmc}Ss)ySfbml"d varivasiin-baiding andysaybut mgpeatldnsp sﬁsmmwmpld’rlﬁt ? @mi;exp]!agled in the
follov&fl% gm%“ﬁl%rh‘)focﬂfl(}% (%g 4515 %lng &l %Od]mlgl’cl) h@gé L@WHFQer tf]ansmlssmn 20
empldy® adoafd(hi’ﬂlﬁn[d chpch/ﬁa GSFDallmsm:ssm @wh 2fve shafp [7@( g0t tol abizminate the effects
of mo?cﬁ'éncti \%er%sm é}ix Fif‘e au6s%5 gf eac f\:ﬁc ¥ lggtlgt?(iﬁe %}eé&/ 5t %qgsfoglated motor
45a, my\ﬁlilcli fsa)pérablﬂ emipled to Bshaﬁu@a Zﬂb aeéaslsocuatgd diymsor drums 10, 11, 15,
does W%&W tg génb% (‘ﬁ%‘eﬁ? eperg oo 1 ng dtot tgg’ gl%s %%?eddd}lgl{ﬂg %%Okl)lé 5?11&15 4tﬁpload
contrélg®oer tednadisgdon2n zdkowsl lﬁumsmtlﬁ], oftHie wit&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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does not have to remain directly proportional to the
drum speed during payout. Thus, the load contro

power transnission 20 allows full control of the wire
rope 4 for normal in-hauling and payout operations,
VAP T%wi ng rapi d payout of wire rope 4 cREW¥RF005002220
surge or peak |oad situations, 30 thereby reducing

the risk of broken ropes. -4 WO 2005/072309
PCT/U82005/002220 I n one enbodi nment, the cl utches

65a e dis I a cl ut c In_on
o ps ety Shberke St Bafouaa PprebippE. Inone
embodimentcthe slut%tsfﬁSa,rﬁSbrafEaﬁm eyteandéheg with fdndllexpatidRigRRdes or external
conir cﬁrﬁ“ rhactl ng shoes. For a nore detail ed discussion of
The? 1834 control power transm ssion 20, reference is

n6or a xﬁorﬂddelletdahdéhﬁonﬁbf theﬂbm'bohﬁolaabwicﬂﬁmemrsbi@n 20.@¢fefthce is now
h .Ssion ated in 2, .as. \j d .
made Jfict S ARG 3 BrEBe v B Ebuison s EPind i G viewea
from ihe sﬂe(&lertedlmru:stEm poshiiofi ABRhowih MEFIGT 3 Mis SheSEmbvdingddt, the
es .a, st ar boar,d ovver oar
sy ORAeS & SEtbRa o R SSheriiF £5 Bpivini iRt oqmoly 30, a port
powesdssbnbl 3R, bndhr poredrbleahdft Asaabth kY. ThE staFbeirdpewdr@aseibly 25 is
ower semb 25 j s .operabl led to the
opers B AFIRITS B Platho S e SRRy 40 By Soe % nower gty 35 s
operaplg\mrpleﬂlssﬂm;»bgtdﬁ'éc é}ﬁﬂiﬁemmmzubl y coupled to the port
dr.i v sha sse in G in.an
oA TR Flo. 25 B R b o Geah ARirEE S b 25 75 ik e an
electrﬂ;nnotﬁ'l4éﬁ;t415bcapmxeoﬁhaﬁ56a 505)m brakgdaetSbsdpdhary@asr r&dtoer 68a, 60b,

o S BB PR, SRS ¢80 R e s

50D tleik At 4 primar igedr rédmaer 605606l covRad ta am‘mv@crooﬁhafdtclﬁﬁa,, 65b5Bhch fluid
gear ucer 69 60b .co

at . cuns_.a primar
cooio P OB BB ke REReTGEBE PERRIP T FRFTEe HU Bo T 45
to its edspective doive shafisissembhed0, éngagedl] bé exphasdfed noré ﬁﬂélyﬂmmn thid
Lis re tive el rlc tor 4
spec el BB T St HECeRm IR stt0 i regpf o greater the
amouﬁb«ﬁ sy teweenits @owed dsgembit 25, 36 And the sespeepecddivecshbft amerhtsly 30, 40.
| 85 sRIAGHRR P Pe i of e T R Brs R BB fiash o o arve
the wirtls dpewao, 14s s% ridwevas in diterantoditents e the driviewtiorg thewnetors 45a, 45b
st at ed above, one enbodi nent

are R RGP canfrip R 2P £ c ot o s Aa. 45D to
d ms\lldalstra':téld nGwa, mlmhimhe shaft dsGembiliks 30, 30 eddhvieclade, a drive shaft 70a, 70b
of h iqventi.on tors
suppoigeg gy grrlvee S a(ljﬁ §u£8?rl§ l():earrrlg 527}%8 Ff(:)hr s ﬁ tdlé“rléh shlaE%Oa as a}port%ow 'drum drive
pinioﬂé&@:i ané ¢he sﬁﬂ)olafdl drist slaftes & staFdo@d t3y dtunedrlve piios REH. tIn one

e BRRRD 5 FENE RS 0E B S 8 M v

pmloﬁl Bicv én atvdtiet enfBalithas, the mhbr-lﬁamzumydmdnwmmqm &0t Grlo&@d on the

o 5 R B85 B8 R S s,

85b, §8cG. 3, the starboard drlve shaf t 70b has an

chor:-handl i n r n| n_anot
a0t BRpsPREsERdTbe. 28 Ridof b i YRR D e e
with, lasd drveg tddvogeat trethe pot towddrumal G5 hdn tHOport tas &tiovif is i be driven,
the jag'll c&t%}%% Elggcarg]esﬁhe pmlon%Ba cal§591?g th§ gﬁ’\noln%og 90 ro%ge v\{n\‘th Hle po11t e shaft

70a, thereby driving the port tow drum 10. When the clutch 85a is disengaged from the pinion 80a,
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85b, 85c. As can be understood fromFIGS. 2 and 3, the
port tow drumdrive pinion 80a interfaces 30 with, and
drives, a drive gear on the port tow drum 10. Wen the
‘gort tow drum 10 is to be driven, the jaw clutch 85a
R3UFE83Phe pini on 80a, causing the pinion SA/Y§3005002220
rotate with the port drive shaft 70a, thereby driving
the port tow drum 10. Wen the clutch 85a is

di sengaged fromt he pi nion 80a, -5 WD 2005/072309

the pogg\[' ul‘{%rznolt%sé 9(9% g“usp 81 g?r% &)rg('(? diafl! 7#)9 1sif§ e%) %ot%e Wt the pinion

ort dr Ive ree
80a. within the p| nion 80a. As can al so be underst ood from

F J\Gém ?so a0 gn(ise t(golglefrogr{ @b%ofgn% 3 ﬁlg gz[rgggrcﬁj{dv&y c?ruy%it(ﬁ'lvg rﬂin?o%%Ob
i Nt erfaces WI{Sn, an rives, ‘A drive gear on e
interfag ésawithp amdddrivesy adirivergeki on W etarbodneé tew drivo At.dWhewmths strheand tow

o 52 G AL S US55, SRR 1 s o

with tist sertraat dhive ﬁhafe7®h&lﬁlieby7@b/,ingtthﬂ§twpardrww drvgn t h eWhen the clutch 85b
is dlseagasgecl? 8’ CFt }$¥¥81?n %mth]e]starboar%rt]%%gl%rﬁ Sr{& §r€ (g:grb gatuse tha starr‘%oard

drive Mftﬂéb mﬁtee dxnotammviﬂamaugmldnt%@b st ar boar d drive shaft
b e 0l N .
Pl SR Zrh of 0 y5RB o B pivion o
mterf'ﬁla(:\hlth‘ aibdrilies, agirite pear o thv enqbbmiilamdliag drumi 0. | Wherr tha esdior-handling
drum ggr 1§ ﬁq 11 rgz\ci?f; & jt%}%]’ é:lugcrll1c 5k en gegg're p1n10 r%&’% %E.noé Q ?mg InI 09 to rotate
with thir starkoard dlrh& shaft7 @i, tlnt:xcbly @ﬁmﬁhgag:é@r-hhelhpg driuon! BO\Uhen the clutch
usin i, ni-on, 80 t I
85¢c is éla er\llgeag«gqj }g @bmor% %%ftgggn%gérﬁl%&%lﬁl% ﬁ\éﬂv cﬂux%:xagrlss o ﬁﬁ??%nbgcause the
starbodrduimw& Ehaﬁ\Mbb i fidedo witase whhln Bﬁcpmucsn 80sengaged fromthe

tyh .

7 YR 10, LAY NS et G I il % R ot o aive
shaftst76a,/76b.aWlemihe kemiertjive clpich Pois dBergagts, thedrsteehefts Waﬂ Ofare
indepgldgoF ibh Blnet B 0t R o BRNEAGRCREIERRA B OARAS St crve
shaft 7Cay70bl beingldri9én b}sﬂsohvsmogalge@sbmbi}'r%5 h5i Thus ferfekamploayhengiie center

clutchng 15 dis disd %? ,Btgxg n&t ggwde? gs%%}?ﬁ& :hglg%t ] gaoh%ngg %}ﬁ"ﬁ?oﬁ‘ﬁn one
directivinad cauaeom p@i@@wb@umgo thr payenrt ltbylretmpwlpl@mstaab@edrm‘xﬁr
assem%? 233 n?ai vg§h oam Llﬁxft 7% ﬁlnthte (fs?tg gggctloﬁ ltc“éaﬁn: H0anchor-
éh g port power asse drive

handltdgelrtproom th@lstmb@ré hmf dlrur?l@tahaummts @Omsmnﬁlels Ml@ﬁomfbdr cause

Qi c{i’c{aaﬁeg (1)13 %Qf r:%g%egncﬁéa %g%%ﬁ%hﬁd%{ 80 Weg% Qﬁ%cﬁive\%léﬂs%% 70b
essenaﬁlb!rﬂam@nd rdnvesf@ftaffhls Flxyvsithe HOM@T@ﬁ b@h ipowergisseatic 2, B to be
applleai%lmlﬁ ahp %slg 0§ g]‘xyonc Bf’#ﬂgﬂe P fle girn s F0a, tg@)@ 3y gg&qre%;%ﬂdmg drum

: run1}o(% ITS corresp |ng W re rope

10, 1i,ndi cated in FIG 3, when the center jaw clutch 90 i's

eNag c%ted 1Q EI(%j Ia}lﬁﬁ'ﬁ {l)fshz% %nhlyﬂp 448 %‘fc‘ﬂtl%@gécﬁoﬁ? E18VHFion along

one |Ve S e pOWEr of ower
secticndine Al ofd¥G 2Band3Brotgh theporpdutehpifial, port g¢aru¢duasy é@@b@l“? opter end of

the pm{] v a0 athlﬂE §utglf enfl ?gmml[fi} e?x%%d:&oéshaﬁ g@a 780 ﬁas@@sdthxlo{lﬁ the

corresp on
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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As indicated in FIG 3 and nore fully shown in FIG

4A, which is a sectional elevation along section |ine
AA of FIG 3 and through the port clutch 65a, port

\gear reducer 60a, and outer end of the port drive
PAFO723%  the outer end portion of each driRf/EHYIS{002220
70a, 70b passes through the 30 prinmary gear reducer

60a, 60b and term nates within the clutch 65a, 65b. As
shown in FIG 4A the primary gear reducer 60a

inc de ho 00, d 5 d
ol T 450 4 B B0 SR EGG5 s s
bearmgﬂ mmr)f a slubpm?gngs reﬂ%&r gmputshamkigtgfﬂ@f théeriveatitfE @0a. OUt put

shaft . ho suppor t . .

> A8iicaed 10 A b G i p el b SRt bearingy 75 andis
coax1ﬂ1¥&o&f§bly§1spﬂd&éhbﬂidriﬂﬁn 815 addiicer O@tput/shaftndo %ﬁrﬁﬂie clutchl6&a is not fully

ri ve sha Oa .i.s .sypport t he suppor
engogiy e feounio a1 s By ERECERRE et hE ooy Bfkcloh epd
suppolghd by the h[p@oﬂft th:diﬁgsf 1516u120u Ehg&afetge&ﬁmdm e@xtalng ntdutifed bn the reducer
a_is nat ful. en edu ut shaf.t
outpubspat 1 B0 n St e foueT St et P § o VRO G S8 508, to the
reduca'l’d)dtp&whﬂﬁ nt (E dAdoyilithe explaiﬂtﬂhh fgrebt!éﬂﬂetﬂ@ fatek 115t}us]s§901ﬁ651‘16n the power
is therp [ e QP A T AP b B TN (5 SRtk 7R et o lesser
degreéﬂd@;@dnﬂllng oﬂﬂie@bgré@@fh fcldtctllimgigzrsnﬁmwlelr ghaft I50_61 fjo' t he
oyt art . I he n .
e naragbnde. PR e FpinEniohe i S rfdet el hapeine 125, o

swwel Sssérhy 130, @ 06dTardt irtd 135 @.m)élhﬂ olithsd 140/ a hiif mymaﬂaf dr pitéufnatic control

o.the driye sha ater or |esser
pressyg GRS, SAOMBHTo b0 et B o ropireat SBGel iy ines 190.
In ondémbodintmt, wWaieRdhd d’achélﬁch éﬁ, 651s @ dixkeiagidi typddlutch,kech clutch 65a,

BTN AT N O TR ST R—

clutchlécﬁrd 1®5 WlﬁbehMﬁéf&hﬁ dferementiphelidiipionetd of the blutchésffﬁs,Lﬂ’SB except the

s 3 BB 158 0% S0 SRR NG5 et

reduce it sHAAL110 uddkis eoakfaﬁy,eétﬁthbly ldisplehezﬂifﬁl,boﬁiﬁbe dr$veashaft %0a when the

of. axi al . 65a, 15 65 il
onusifsa3e oty Begee oo T S P B sing 125
c IALstlﬂ‘dicalﬂinSiﬁ FIG]. @a, the Iluﬁ:hﬁoﬂi‘dgddﬁ nupyiorts presuiresplete fgﬁfmndurfaces 155
ncl 0s

AT ININUTT 7 S e —
the clalh hodzingQQs. T cluteH dics 18bara nﬂtuﬂelcl Ioﬂtheleﬁﬂ pofﬁb& oftha tidve shaft 70a,

housi n 12 is.s ed t the . .red ut .sha
axe DAY it Eher g ety et e ot s FhafXhie b fletempe, Bach
clutclfldiby/ %OSB@EHW!ZE@{ batwesen b peir oﬁ;ir&iblﬁélpﬁlﬁafncﬁomﬂﬁ'faéesl 156§. When the

o SRR 18 SRR S RS e Byt o

pneuﬁbti&&@agremuﬁtlspgexﬂiﬁ) ﬂiéppﬂg‘agéithpbla&huﬁﬂ:s pm\t e friction

faces t her
r g"gﬁl% qlf‘ypfﬁﬁwg ,pifte?i%lg?ﬁnts”ggcgf L{Sﬁaﬁe esﬁ g.)l fggag‘a gﬁ(e é:iutch discs 160
may edblyedsplate réldtive e thié ﬁ'h:tlh:omﬂaﬁg 1395fa Tdmneoelxartteﬂmdh&hsve shaft 70a

e RYRE S S- 0% E0 B £55 e PR e v

shaft 00& W&l’lﬂi tHeh conatible dlsﬂ‘l@d‘etrelmxelﬂd the reclic ertontpet shaﬁd 10EaC h

i I s sandwi.ched betwe
oA e o presebd O SirPARREeHEEb £ BRY Epdlaggsuch that the
tortu Eﬁéiﬁ&l (7 tualdﬁtresh‘aﬂ 1704 deefnctekdead the filiGtTonal fordeybetvesenh the diti¢tion
or pneumatically actuated by a hydraulic or pneumatic

engagenent system 170, they engage the clutch discs
160. 7-
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When the pressure plate friction surfaces 155 are |ess
- than fully engaged, the clutch discs 160 nay
rotatably displace relative to the friction surfaces
155 if a torque exerted on the drive shaft 70a
QNI Bhe frictional force between the frifqlBi00s/002220
surfaces 155 and the clutch discs 160. The drive 30
shaft 70a would then rotatably displace relative to
t he reducer output shaft 110. Conversely, when the
. I 4 > .
sutucl BN SRt 160 LR UANARE B efpe Db fcd Hi Yo 009 IRfhacing
relativgdethe fiudtion geréases 151@nd, 125 & tesdh die drive deftbiladoesmat hasatably displace

fri i -

o1 000 TR RTARIGEURISEZR g v
shaft Hi0getgte 1edther & queehadint ed from rot at abl y di spl aci ng

r ' tahe wfalh Gl

54 0L - B YRR o o i
swivedjassqmntdy £30 tosirenlaty eoolant frem theewgolingrsysiere JUo thrpugh the glatch housing

' 7 -

125 %ﬁ?ﬁﬁgw&% ti Sdi 1hlg‘1e QS&I%@ aﬁslafbg tanc}]lgﬁlo@ég %etc\pgen%g%tﬁ %@%‘13 R’lsctlon

: rotate together as one shar )
surfacgh b¥n I pneringhodifyent, thedluidnsiolant is watew tIn o8 gagodizgntg,the coolant will

be oilO4f (gr%ttheilﬁgesa&qlu&ﬁpnect ed to the swvel assenbly 130
tocircu te coolant fromthe cooling system 175
t Ay dlingtatedhia Gt Rheydeplior presnaip gonired peeseiralipe 145ars from the
hydrag.ﬁcgorfPEQEna@le QbtaEHon 3PN b@ggg@?ﬂxﬁmwﬁéiﬁg SR kAR ta;ﬁgab@tno,

riction surfaces n one enbodi nen

whiclf is sgoeired drothe slutchfoysingd2S. The breashhydnslisdprrusematiorlings 190 are in fluid
mrRRARA A witd lalitic 63 i fal5\thd@lgm £ th
comfBRafifivitl h ma iy Bl & phoilai0 bHELI bR Bl 145 hd R tohs he

swival essemigy 130 oghasletch howsing 425. Thedramelohyidrardic an pasumatic dingsy 190 actuate
the ARNGHIBhELS 196 Gkl &&aﬁ%ﬁs}g?;&‘;e& h Aagdn@BBSREhANCcA? 8} Sther actuation
y )

on the sw vel assenbl which i's secured to the
methedspayiglspbedtedg 125. The branch hydraulic or pneumatic

| g FQ 04 R6&idtdlorel cibBdimeIBIHA SR hti AR Wérk fhetdrive BRUITOa is
hydraulic or pneumatic control pressure |ine anq )
coaxialiypositigntck ighin bresaper QU 1 st fistioRsugdse 5§ etind radiaty
inwaldOM L1k APdiscEN 80 BXtadaGhdidllyubitrd, Ghodé skillediihé &rt Will@slize that
190 actuate 15 the friction surfa

. ) es ,155., her ..
other genfigyratigns (g‘);hﬁlgwugh@%bedﬁvmﬁ St el}t dﬁﬁﬁrﬂﬁgﬁ'{?’éﬁ th(b§pmt of the
inverddibfler actuation methods may al so be used. Wile FIG
4A depicts one enmhodi nent of .the inventjion where th
oy SRl 1 Hosrered o RGPS B BETRTaN VR P R IO- 44,
except @E M Alernativduhiboditdnt, thebost clufth 654 indlthedpors geédr aakeeer BBohave reversed
extend radi al | ' and. f he tch.di scs

i, nwar d, .Gl 6
positioRs &b ity AR 705 it Hpeeer §970ell HitR s eyt e aba 19
Furtl{eﬁéﬁr% z&ddhhaf digdd Olled) _B:&énd&&ﬂi(‘jliy@hhfrﬁ_ﬂ fromsheodrivdhaft M0L0, thaifms to say,
may be_ devel oped_w t hout departjn omthe spirit
an oxgggOn pFISARYCOHAT ar&éﬁ%%lﬁ% s ARy pyria from e
redudtBoutpMiiskdht 119, & i 6Gitd v frédh £iatch Boustg Asanountedrdn@he dikput shaft
except of an alternative enbodi nent, the port clutch
110.653 and t he port gear reducer 60a have reversed
POSd shbwi §n FIGH4B hRe ebolavEinhEsfst cobBat duslend4d, amdymain hydraulic or

coaxiall.y withi.n ‘Ee reducer o ut . sh 110.
pmcupgig soarshgresure e b oo suPRRBBRRLR) o apdGf the outpur shat
110. i Avvanch Hytd@alid dignelihatie lifd Bfotleadd fromrthe swhizel assentbly 54y through the
output shaft 110, and to the friction surfaces 155. Coolant supply and return lines 150 run from the
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an extension of the drive shaft 70a, and the friction
surfaces 155 extend radially outward fromthe reducer
out put shaft 110, or in other words froma clutch
housi ng 125 nmounted on the output shaft 110. As_sh
WR2088/832308B t he cool ant inlet 135, cool ant JEFFEWWﬂm8”°
and main hydraulic or 30 pneunatic control pressure
l'ine 145 connect to a swivel assenbly 130 on the end

of the output shaft 110. A branch hydraullc or

coolan? H‘? g Eg%al}%.r?gtlgteljgfﬁﬁrtouéﬁ ?S ?thr_ atﬁtﬁg aflo t? khe%%t?o'};tosluyfac]eg%s Like

the embodifnantdBustrated irCAGL dffthe pdesluear@arcstsas thel qutpas sthB( 10 tawotate,

L he.-8 005/ 1230 0 .
e R s SRS B T KRB 052 b o
clutchkdghgeraerd. t o the friction surfaces 155. Like the

6’8%)8@2{&35% %no. er errsl’bodﬁnttet%gotl tgef Flle%t Aéfergllﬁfe aitg g@&r rﬁvﬁg %ﬁﬁrG 4C, which

out
is a sectivmsiadeviatien similargo ‘s‘lﬁhﬂf\ G0ept bhHam atemntive @nlwdgnea,t\eherm the port

de e
ol SEENERF B8 TR B Golh Syl b oo o
oaxmllmmthin therrednesf eutplut(shaft 50n Awsshraiahein FEG. H@thm@ltch\m@shwouestend

rad1a1§r| olu§¥ n al #Sf\é gﬁaﬂ%f\ sah% He Bicthf sﬁ'i'a@es % ¢ ﬁ%halgfm@ﬂ'd from

erein the port utc
the chacidhdubmg p)fo twhiphads attagltd daethe @@bpfhlmwmuéquf%@@ posi tions

agé 11£ugtaatgc{ oSk é&?t%t 11??895 Kg&gﬁrouﬂepla?@' Ald rﬂaﬁi\'h&(ﬂ'htﬂlc or

teer “out pat s in FIG
pneurtdtid eatirall peswirellg® 14% t:tmnd:t tor eIl psperoRly VP @nﬁhmﬁpﬁ the output shaft

110. g&r I Ve gﬁg&hc 09 13'%%{)1 1S W ARE Eerhbr g 1g6tt%dgh the

I nwar utch housing 1
output shaﬁtlﬂ @ahét thoﬁtchen mfaceefl 5% r@o&oat mplymtrttmml@es bfso 2 from the

coolatltI i lllélts 1{35%&%&&&:‘? 149, ghou%ﬁthgtonﬁu&ﬂ% 1Y, addMdthe ARBon SQQCMSS Like

raulic or pneurratl c contr

the erplvoelssm Blubikatel 1L FE i e eeareesiuger 07 ABPCSS %%wha%blootﬁ rotate,
whicl} &%se% gl (ﬁlltvcts Gt 7o H)xldtatestg ngseatellc;rQess& d@éﬁe \Q/i’&f)éﬁdﬁ{gaiﬂ th€degree of

or pneumatic line fromthe sw assenbl y
clutcliefzﬁgetntwbugh t he out put shaft 110, and to the

g‘ flﬁs%}e%ﬁ&fl&%%o&tﬁént ofe hathi ld?s‘iény 2@ thels@bjeétlintehti®if

run fromt cool ant |nI et 135 and outl et

14
referqnioe sug iy medde toFiG B4, whigh if 2 sehgmatifRian ‘6°‘t"l‘? ap plfeEpgtiyp embodiment of
the %ﬁfn?gfs%enl§51&s kil in FIRE 3RNDRFHHBHAR 50 lehctisnts Bdtwebn améibELS and

ear reducer 60a causes _the o
gear bax G0otiabrake S vinocHe Home RGT ERsG. Sttt Sh7B 0 bepds tgpeeen the

§S3heh @3 | esser degree, depending on the degree
gearf’@( ut chl agenent. To illustrat

anot her . .

omsodP©e it FIok 4D ik i 2 ecrignaL seYaUnp BkeY ~\epesce(if ligg BB of FIC. 34

and thl%ﬁ%plfhb Ofdich 49 aﬁ@&ﬁ&%ﬂ&@f thSHrQNa R0 6n bxttefdifg inB/the vlichl65, the first
chemati c an view of _an alternativ errbogd rhtl d
shaft0 is qosialiy wvwgdwg@@ﬁ?@ha%l%‘é\ﬁ%?tr&% {05 sgnted U the secon
shaftplqwegx ot @&Bocﬁgleﬁ)é% ﬁﬂ@ﬁ?&&h@@ﬁﬂ%aﬁxa@éﬁn& Eroan'(ﬂle aecogde giraft 110.
br ake is |located_a e

Pres®0n plfe ioian Sftar 9 IEAEh HEE LB LG Jom nnEyg to cnseee
clutcﬁ%c?l@lthgtgﬁleﬁé extBid SHR MR firdd sifiG0. 4D, which is a

E?& (I:ag,?b% lunc?e!rg;ggit ‘rlro?rrl1 FItGa %inthg i‘irosp geafc’ F&tdn%%s lalsgc%nc? Eea?fl% 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
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25 and through the clutch 65 and outer end of the

first shaft 70, in extending into the clutch 65, the

first shaft 70 is coaxially surrounded by a second

@ aft 110 and a first gear 105 nounted on the second
REPEOIPH 1 n one enbodi ment, a clutch housi Rg /45805002220
radially extends fromthe second shaft 110. Pressure
plate friction surfaces 155 are nounted on the clutch
housi ng 125 and conflgured to engage clutch discs 160

into éngﬁgem@ﬁ%ﬁl thy thﬁ‘égﬁ?tdl (’%@é&‘p gl,R ch's ?]tarr?s.nh %‘Fm;’% gfevi%@% described in

be underst oo
this %ﬁql]@é Degeriptiors ihagehe foudisgeanhidch en@gedlmﬂurthe dhigishaft 1 hi, Gtdwill drive
drumhpakd is coaxially pivotally
: ng%ntgl¥%%a@a%ﬁ?fﬁggﬁﬁﬁﬂ¥$ﬁﬁgll and in engagenent with
a Tprdissigsdhg function efithe fnad ppntohpatven trarbsuissivh aorm nvs horgmfents
referéhlg‘ls'n%wkfﬁéa@ WIGS% W &925?]3? %jg)? ﬂg)‘?ﬂaﬁ% ghve, function of the

into engf;ll gement wi’th th
transigisgipe A- 8l opprrtiong brwinchaperploeseisdhes Winciilad hn’oed an nperitbt scontrol

panel 38D %lb&cb V(\)/I@f ﬁlﬁ?fhg} \kfﬂlﬁsr, leb%Qrfafop %ff fHY Elugh gf such t}?fat the clutch

discs § ﬁ‘gmqb% Fotatably displaceaelative tethe friction mefmsriéﬁ dmlesmtliﬂorqﬁe imposed
on thélt18@H 850, 658 LY HE folak %Q&Hré %FI!: g%e&Qﬁ%ﬁ-@!x 247 ¥6ite between the friction

1

transm ssion 20 and its cofponents er ence
surfageg 48> ndl thy eingoh discs4 60.alpng embydzners;, thewiacl 1qm1m1agﬂlam based ona

percehﬂak&&ﬁtﬁ@é}&u@ﬂraﬁ fb8d flﬁm OF i@ ifth of BEom ﬂo‘hﬁrﬂ%w oA hﬁPl-b é%, tfnenstructural

eratlon the wi nch operator sets t
kmdhmﬂpf aﬁmﬁﬁxﬁberator s control panel 180 (bl ock 500).

| rrhe B?&Etom&g&useg aR \ﬁ%rtéb&forﬁ%tp%ycful? Br il g&&be@é@fl oPPhises the

such that the clutch distcs not rotat

winchytodigldaclaad i place- i thegotupldoad;in the iving renerd dece gotleatseeduhﬁ wtbad limit
(block BED)! tBEHIMEre IS HRASIBEN e ritioh BEwelithe BufR BiscsOr8d M th BicliQPlirfaces

nthe wire rope 4 exceeds the frictional force

135 (patkwsdh %ﬁ%mﬁlﬂf gheregnna tslagiye maiqadetmn e drivshaft {RacFOb and the
reduce (ﬁﬁ;ﬁlt 31@@ 11b/kn@ BRseRRRApIRRas ohdWhaiBIGdk J203d | mi t

t f th t t | 1 d
e RS B e 5 S B i o B S s et

motidnibRtwideh thetcliftahl discé 060ChnH k¥ fictdh stulfRedd SVSebe'bQ\Q&)the c:,'l-ﬁ't@h dlSCS 160 slip
ator then causes_.the winch to erforn1a
Gl EfH7E

ANSSAnEY: (5Fe 18 FelaiyR otion ‘PFéwe%ﬂ?Fd’ﬁ“’F Shoh: 209 el reducer

outpult shafitl 130 €blodkf 520 X haGsitkdtion Inﬁf;ldnsenfot BaniMd, QufifPs é’yoda%aul -in
xceed the set |pad [imt bl ock 510 t he

proceawgpv o & 9% WP ST45¢F W?ebht%séfﬁﬁ/é‘e ardp, éuq.‘qlqﬂ)tcipcm%ﬂle slack in
the wik® Ebpa and édil@mé the ide @tpedobditep@k. Obfe thbhddklSudn theAﬁreatope returns

S reI t|ve nDtlo bet ween the driv
selon b opg AT S 1 i LRy, S5 A e i
rope infresses)stha friction prfaadsa Sﬁﬁel&ﬁ en &B&flitch(di’éc@ ::‘]d'ﬁ) 5&0&1? rdldtivt Adtion
exce ds the set |oa

actual. | cad j.n e rero
betwgep me{%“(’ffﬁ)‘@gfd%f@)? ?n%%f?dm PPyt shafteh 19 cpages lﬁefhe&hese shafts again
operateeis wREeshafth@laek 82mh di scs 160 and the friction surfaces

1 because the clutch 160, sl i .20 (bl oc

5385 1SRl pt s a0 PETidR et R mivon Biamepover
wire xbbepajrbut\hy pedadihg %anodZ%r disdpaing the eﬂétgﬁgermﬁtﬁldurﬁlg #Hel dynamic
a i 0cessS. 815 Ersg%jno e SIdt uatl on ﬁ'n :il 20
Payoul PEOTH % Bws&t YRR Byt Wse&ﬁﬂrpgwmwsgussm
generhtas gergyonea malos45, 45bany éreadrgylis didsipatedya atiEnedgsl Sissipation system

TR A AN NN -

load in the wire rope returns
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bel ow the set load limt (block 510) (e.g., the vesse
1 rides down the wave and the slack in the wire 25
rope increases), the friction surfaces 155 rel ock on
@ﬂgmgoy h discs 160 and the relative notion between
P/F® shaft 70a, 70b and the reducer outBeR/USA002220
110 ceases (i.e., the these shafts again operate as
one shaft) (block 520). The | oad control power
transm ssion 20 facilitates dynam c, high speed/hlgh
1R SRRAWBE, 45WhEmE SR
e fof di ssipating t%] %?H?)giﬁ enea} g{%é&hg:ﬁpllga& Suﬁh asareSIStorbank
185, dsririgatl connestasdg thetelegirigalanator 45, %hehﬂhert@tsondnniede duringegdynamic
R, tRYRAIEtrDIEpb Mt trarsfisioR 36 2%
payo ﬁ@gener mt e?benerag VISla 2 ﬁ%lgﬁteg %f aéggﬁ@%otﬁ &?%feg%nc mo?or 45a, 45b
and aglyeh §ya,i63b,and meﬁa@rgzdlsahssme@we thyyesistos bimaltsiS arpupled teetire motor
450, 4B IndLIAL ek S00GuIY Bthcthiken gdBlsp.For example, in
onenenbo |%§ﬁf t he éﬂgigycls genérated at -10 WD
288 SRR QS ZObSH IO RS the dvst miods thei dynaroiapaydBanergy may
be dlﬁéQS@QQn%ﬁ@mgﬁ%aQXe b Sreliktd ﬁﬁgtlgfi §§“ple%|}o & 885 c%?cltor 45a, 45b.

such as a reS|St or electric
Howeghn feasptber smbogimenicafalas firstdedd, wherein the sbecmstmouon 45ah é5b and the
electrRBOONC) S3RFLG ep1Udl Wil ot %m%&or &@M% a Hy Hﬁulllg @}dstem the dynamic
COﬂtrOl power transm Ssi on g ner at eS ener gy
Payou gnergyis dissipated vig thﬁbv@aulwssastems eithargasg, iolthet momode the energy
gener@tﬁﬁ/dlsaggn&nhﬁetﬁ&ﬁff W first il aS §il eozﬁeee@ecfﬁc%&% lJc L3 iRk combmatlon

5 coupled to the notor a C0O0
or thechydialig metor/atdinylie systen eombination) dtrombined Bish theA@nergy
gener8XdR dsHesbnTaPIERity bfthe ﬁﬁld%fmémélﬁ?%SaoéSbtcgﬁpléd E&ﬁae Mﬁg system
t he dynam c payout energy nay di ssi pated at an
180. ] ectrical load (e.g., resistor bank 185) coupled to

arieleash nbw dﬁ%‘Fan 1llﬂ§ﬁt1né‘trﬂp dynamé/ﬁyﬁft pro'céks aﬂPBP&&mn, the winch
enbodi_nent of i rst wherein the electrica

operaff s (ESRETa e CoTal RARE) 150t  FESHIOR Bt Wi i load control pover

transtiefbro0eshingi flon e Fiyseliodd toGhdWetdar nﬁ@&@lld%ﬁ 606) Inloymds %Hs Cthe
t he dynam c 10 aégut energé di ssi_pated v

mmﬁ'bp%g}d‘ﬂaﬁwms B {6 FreTgh Eepar dispebon fesponpiBIgiss s from being,

generamd@eamﬁg@the B@f;@mbﬂﬂﬁ Bﬁthéibzhrﬁibs' dhg/ gaaérhﬁuﬁ/dmtﬁ&i@n @f'sténhﬁ e., the
nmpde ctri.c ngtor el ectrical | oad

e‘°°“t°dm§?f(f5§lﬁt &gn%fowwﬁﬁw Bisipe thareg BVPIHE BRIPMEY Fsem

genetﬁtﬂﬁihhs@@bﬂld?{b}lstblﬁ aﬁd)il'ib bupptbnithialenefy§ c@RRMiGN dissip ation system él ., the
ration/di ion capability of the fluid coole

d“”@?ﬁ R SYEI8R COR pled to the cooling system 180. 15
Fifone@nibsditheh, mwudn@grnqmm fayi B4 ba3déd dhG: ﬁehemdga ?Mhe resistor bank

ay cess. eration, the erator u
capai P e lE o e S5 HORBTenD i ST 66% oL oF ety e sy pank
dmmmmMﬂmmMmgreln the | oad control power transm ssion 20
ifts fr irst node to,t econd, node (bl ock
o B rvodiets B setRlonTRtt mey bt Bied Brt MG Rt A geotor
speed\iRi6h H:hmbspt%alc &W@%ﬁ@ﬁﬁiet?%d b the @dtok.OFor exam;l)le, in one embodiment,
- responsi ities shifts, from ner .
the g SELATRIRE Sl oG FRARS PRV T tfergueorflaytq%é’aifﬁ S pgrcsHiagggf the meximum
payo@ﬁﬁ&fr@ﬁded)ﬂvidﬂd)r&&q@cﬂt ion system (i.e., the 20 el ect ric
tor S|stor b k.conbj beln shar.e
O oh ERaRicR bonEPs ERTRLGReL B, t%& R LB en o perform
dynargiy phymt mt:htlbinelf she{pplvengantrated ey ehe glgctric motor 45a, 45b does not exceed
the segc'ngg(r: g ; %PI nSSI gr{ulmorﬁgsﬁcfx SDtagk di ma;9 164 catpera]mty or a predetermined payout

g°s I'nat Tt on
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In one enbodi nent, the transition point my be based
on a percentage of the resistor bank capacity. For
exanpl e, in one enbodinment, the setting is 66% of the

' esi stor bank 25 dissipation capacit n one

‘gﬁ‘é@%%ﬁ% the transition poi ﬁt nmay bepbas e%cwszgosmozzzo

predeternined el ectric notor speed, w nch drum speed,

and/ or torque perceived by the notor. For exanple, in

one enbodi nent, the predetern1ned el ectric notor

age .of
oo SRERA A0, WA MSTRY (RS 15285 0 RFE ERIHRE P oo
forces hyeitself Eres ithe @whpvomtpr/ﬂqamm@lncmna@m Begen&@lly spéaking, responsible
for th€ gg{eg%l% %rﬁadf%ﬁﬁﬁ&hgf Oamaﬂgéc e%‘]ng? g%rogp%)l@g?%an%){ %rglssr: a2 BB motion
betwagp thecludhaliscy 560 u@ehe ﬁvetuonesmfmdlﬁt(hbclsézoou Ag a(resug thers 6900
apaci-t

rlaifl DS O LT LA P itk 20n, IONIBSTHE R S GRPEIO) dodbse shats
operafe@y pussshaf) §lod629n Tlmtw:hen Shedwd corfttsll pokerGifymissihe PO tshoperating in
the ﬁl%{ fa6def dufin %{anﬁégalyoﬁg‘tﬂ% 55%?(% ééfel thpdljaﬁqg ho%t}th%d P¥ the braking

dynam ¢ p ces
effectr?éﬂ@rnﬁqt@s%s,tﬁb apchasodiatedtsilestiicrldondi (.8, treister baxiky185).
e [ 0

S e %at T ﬁgﬁ&mw{hﬁ eleg% rggnﬂag%a%ue?&gggtrhgy ing (8., 6% of the
maxigpa resistog bank rF&qnaltatlvfedlwmatlwapmv weepreddiermdriad palyoutingnter speed
and/ot @Qqu@f'@loki@ Gl O e 8 'ﬂ)aﬁ U& eiléarhsﬁﬂ]sﬁg ko ﬁ%ggmolﬁsto the second

resul th er IS no ve notion befwe
modegad ﬂ’é eX9¢8Y ReTCRDge Vﬁbe r&ﬁétmt lnek papacivyer theumqien spebdidnd/or t@que is
aqcoxﬁ'r'ﬂgdaEeh esﬁlﬁé &i% Jhaésg ﬁ Stk 6§B)af eélﬁ!; %8)[ch discs 160

Thus, ontr ower tra snlsS|bn

begingp élrpeallpwglgurﬁlatwelmotfqnt’osttwemheclmgh ises 140 dychtheri foicthamysutfaces 155
(blocﬂ Bﬁ) SREE ges@lft thd?&isWIRER ﬂl%ét@ee‘;l% c[rRJe sﬁlgt 'RYa t7&?and e reducer

r aki n ect of the notor associ at e

outpug F}@gtlrlg 6’511011 Hegne (e@bedlmemte%hogfﬁ Ehe %%5@ g8h to slpwiapd decreases the
powepﬁ’é&@gr seht®8 ﬁﬁQEﬁJt&d)aﬂly 185181064 @@2 n@ndéRdr@mbddahent: 5Qat1ve motion

eeds the se oof the 10 maxinu
betweree éhesdpa? Shaﬁr?@a,ﬂ@a éﬁ%é‘ﬁ?‘%@ﬁ s%ﬂf@ép ﬁhk@%ﬁre&%{%@ewt@rspgpd and/or

the péW@ BethL5dAt R RAVIGHEankBbAnREAL furdBd/ or torque)
(bl ock 610), then the | oad control pomer transm ssj on

20Phe hegh gmera&@ﬁtbe flineing eluish discsi§ll és camipd pray by dsepoling system

175 (91651@@@5 afifhs Obhenfige mﬂﬁdoﬁ&arpobarﬂﬁnﬁﬁ@ﬁ&i A0Mis e&ﬂ@g me%cond
eed and/or torque is, accomo

mode 3P HOTRERGHYRahe aised piiioERCIbwom i @aéeﬁ% T graking ot of

the meltod 45 45H fdSssbbited EE%&I 1dad 8. ,ﬂ'es'i‘it&ﬂbéhla ;B35 Qh&tﬂe\éﬁppmg discs 160
|onbet n th tch discs 160 and the frict
ot s Al

¢ gﬂf@g‘ » {5 ¢5)second mode, dag felative Fifign *ngeen the shafts

70, 11 ¥R sﬁ&ﬁldﬂ meliﬁifdwtbfbehﬁﬁnﬂﬁddvﬁth&‘gﬂxfthe aaa%nc fidoraB8l 45b has
t he reduycer out ut shaft 110,

been gligsesdit B or &fileasiide mafar Fenegt a“&l@é t°’%§6‘a’i ’6°t §PBW“§H&° merease.
dexkens 5wé1hs be ﬂi@ﬁﬁe&edbﬁhﬁgths &fﬁanﬁ@patybl& pER8isSdRfeattd BKa level that

does %%?efc%?cll t E?tag%&?lqclﬁg @P tg?/ E’lecrgﬂgsr g?? E,]HB re%glﬂagteltt%e:clutch discs 160 to

stop @él fje;mﬁ/e mbadd bel&&n&%esé £p&dts THR\ANES65hE5b ITBIbEk 6%(])6 ﬁ’d ]Ehe same time,
and/ or ower bein nt to res tor ram

the cFFiEE BF A} Al HTEPosny SR Hha el e AT P, 1 the felorbank

185 aghih, lFB&hﬁQ]yCdezﬂ@ﬂg ﬁd:c‘éﬁli(isb rlleﬁﬁﬁsﬂﬂe ﬁ))aﬂfsklﬁﬂmg\alvl\;:f thie ;irc])h)elr ben(ljg generated

olin ock 630). Thus, en the | oa
byth%&ﬁ’??’b“lq’ %ﬁgﬁ krérﬁgm ssion 20 is operating in the

second
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node during a dynam c payout, the speed of the w nch
drumis controlled by the braking effects of the
not or 45a, 45b and associated el ectrical load (e.qg.,
[ esi r bank 185) and the slipping discs 160 of the
Wﬁ&?‘%“ B8 ed clutch 65a, 65b. Also, in the sBEHHp00s002220
node, the relative notion between the shafts 25 70,
110 all ows the speed of the payout to be maintained,
al t hough the electric notor 45a, 45b has been all owed
o] o@imeRt, e
acs) ot oCont : F] Segﬁatmlr: Pﬁrg{rﬁgg&{'ersoeﬁ%émcr {))gtﬁle el%gtﬁg %otor 45a,
45b an%l peakiopihn weeistarhank 485 is mnogijoredivia oo sensqrmmes s adeknosasiaghe art.
As the pSwé Ac%eaeé ddaRfonal HQEFr{R k|
s the pendd ifcRils, ddifonal IARRrT1AL LRNESEECH mﬁg b eﬂ&n§§hoaahs increased
mcremérf"‘ﬂ yéhoﬁl“res@é tragsdioppoing tigp atmcen@gmﬁth@elmmab tvadh edpaeisy) has been
reachect l’t}%%ﬁué}ﬁ@%%s% 19%0&:@&1\@131%1(\egse@§ﬂd re@énfe &%L@O%E%%Zp@c?méht between

he same tine, l'ectric notor
the dﬂWesb%fs%% 700 asd dhecputnubshed 1 Hapetereskizely iycoessess pediet, dynarshic payout
i
PO S Rhvsr il schis 1L icsh RS teboR AN ont tored and the
clutch will heqpdiysisd paprdingbby t he dynami c payout (bl ock 620).

Iﬂ- 3neVéQ1b%QQ;%9\Z1%%Q9e %%9&5&%3 %l?e(%et dHYde, if the 8ow§r to the

odi nent, the dynam c payout Pomer el ng gener
electnoayloeqq@gmsgb@qcreése ¢ ppworsensorswill defrgmineribis apantindication that the

overall'd§SdnSt Eiyﬁﬁy&e;ﬁ%eéréasﬂx? n C%E&]?eﬁﬂyat}@ Qfedh 65 %B 11'Irﬁéréétuated to

as are Known in ower | ncrea
progresgiyalyideerpase theaaiptiqngl @spé%mﬁmf@menm drivgand putput, shatﬂse If the

monltoﬁhg §lstehtCitermPRSithhtShd Mfaﬁ@ﬁlgmld ﬂﬁ?&ﬁ%%ﬂus l‘ﬂ:creag!f:t@ 1 a point that

he transition point (i. percent age o

does ngease 1 GOt S 3 sheae  CkegHPo BRI Hetfist mode by
progredslvify @Bl thEatich & &%@&E@éﬁl H&kike 1R 10RBS B c M by the electrical

relative rotational g cenent between the drive

motor Wil the systemn is7plly opsepting Ffodkaft 110 progressively

|Hb¢d§(§l@ﬁ1€d§ abof§, it B eibaditefit, P8 MRlhergh LeHcRAS (ﬁ@lﬁ |tH8‘d9§1amxc payout
power belng sent to the el ectrical | oad

Pf°°es§:%?ﬁi‘is mfc?ﬁ'sﬂeffeﬁtﬁgﬁ f grax i EnqteresPeed 45 eleptmigs] Il?adkfépamy Tobe

exceedad jthesd@6h FaCETbMefigs 16-slip BadOBR cBBIh%Q:'yﬁfgrﬁtlﬂVPéén% tb RBurme
on rm e | t he “gomer

eratin n the sec
fesp‘mi%lifyﬁgf atift?“gﬂ ROEH ;O géhe TECTERATH N &% digipaigp, kupther wos, the energy
d1ss1paﬁsrv\&ﬁpoiﬁaﬁlﬁe&amlhbnsdﬁiﬂdimg%eﬁéﬁlgx $pSalduip, tHRQEspaisivity of the

et gt 1R S s LB 17 B ol ot ALY gred with

the clufith 684, esmﬁr?ah%cc@ﬁﬁg Saem I7he rot ﬁt If onal di splhacerrent
en_the dr)ye and output shafts - e
tﬁ"ﬁW‘c‘fr the @“B‘g}’ﬁlbéﬁﬂeﬂ e REe MRy b ‘1"1"8“85/- ’%%f | eP‘a‘Hli}?réFF gnergy
dissipaHiaiy fesionFibilEiEs ddaH iEsIlyERS RcherMlyapeiking] the Bponsibilas of€He clutch 65a,

65b anggﬁ d]inzghsgg% 2?? : %gnt {) ﬁﬁ%tnf ?s:sgc?aq gigh ﬁ%sc&lgc@ (\é\.ll;g.l, e|1 percentage of
the maRigl @6ich Mﬁbd/oraaqietbaﬁthghg)f H‘hemgklghxﬁf‘lchdoﬁn@é@gtﬁ@ﬁ :thb&bybling system)
. i ngreas torque perceive the. e . ot or
i cxoegi e EireHc] ooBh e 4Py AR TPl el |5 sgin R qatume a
least paxtial @aspbrisitiilitgl fc&bﬁewgy dissipatited. enbodi ment, as the energy

OB b T PR oS 058458 s
65b is fillg appliedadlorgadth thadramibiaked andthe etexmemtmi brztkl&eS % $8teHin a

a, 65b ins.to slip and t.he coo tem 175

controffeqpnge, i sniteS prlalp N orE PR PR AR 00 1

portion of the necessary energy diSS|pat|on I n other
wor ds, the energy 13

-




di ssi pation responsibilities transitions from bei ng,
general ly speaking, the responsibility of the
el ectrical notor 45a, 45b and its associ ated

trical load 185, to being at |east partial
‘ghgﬁ(’égyéﬁ%h the clutch 65a, 65b and the coof§¢HES2005/002220

system 175. However, the responsibilities and
sequenci ng may be reversed. For exanpl e, the energy 25
di ssipation responsibilities could initiaIIy be,

g I S
Qembéti b ARG phioh R HEARRRRBE itk etiries o ey Sitppaimens
persopssskellerl in the aWV‘tﬂlh rqcb@l?@lﬂmt changes ngpy be mapeindemt ageletf]l withvat
centage of the maxi mum
depar?ﬁ@%g“"?%g%@ﬂ% ﬂ%rmgeggﬁ'ng systenm) 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
of an energency stop or drum over-speed condition, the
fluid cooled clutch 65a, 65b is fully applied, along
with the drum brakes and the electric notor brakes
55a, 55b, in a controlled sequence. This 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 nmade in form and detai
W thout departing fromthe spirit and scope of the
invention. -14 LLOYD WSE dains: 1. A transm ssion
for coupling a power source to a winch drum the
transm ssion conprising: a first shaft adapted to
drive the winch drumand 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 fromat |east one of the clutch
portions via a fluid coolant when the clutch portions
are in engagenent, wherein the power source is an
el ectric notor; and wherein the electric notor is
el ectrically coupled to a bank of resistors used for
dynam ¢ braking of the winch during w nching
operations. 2. The transm ssion of claim1, further
conprising a control system configured such that,

-14-




during payout w nching operations, the clutch portions
, are allowed to slip relative to each other when the
dynam ¢ payout causes a selected transition point to
be exceeded. 3. The transm ssion of claim?2, wherein
the transition point is based on a percentage of tUH&YDWISE
.resistor bank capacity. 4. The transm ssion of claim
Claims: yherein the transition point is based on a
percentage of the maxinumelectric notor payout

speed. 5.. A.wi nch .conprising: a po - sQurce. .a winch. .
L PR RO o oEAEPyoerreed TR T Ehtpidobtfitne
t he wi ncfivstdshafinpdagted teadrive titervahchsiygh emd aonpfisiggia Edbt sluich
that, duri ngpo\lagior;lchi ng operations, the clutch assenbly
slips when a w nthing | oad exceeds a first selected
limt,; asecandlshafgecomplsd rthephmet swirde@nd eymprising@atcohd dntch
the clutch aso%(ieorrrlbl y via a fluid coolant, wherein the
power sourcé’¥san el ectric notor; and wherein the
el ect ri en engagemenssystemetantasiab byngtbeifiseahdsecoad platgk pertions into
resistors us ) am c braking of the w nch
during wi nch&%@ge%%étfa(?ons. 15 LLOYD WSE 6. The
Wi nch of cooling systsm adipsedep remave head fromat legsy eneeghithiesclutch portions
further confj. LAg: (AT W s ToXa Ty o)
oper ati ons, Ylgghgﬁuct% @%ﬂﬁgg%f@%ﬁg%ﬁ%ﬁg& etngéggﬁi pt
when t hehaigim theipowgraspera iseaglselsc matosa@néct ed transition
poi Nt t Ondhéin SHECREA thotdtis R iMNCIRE o] BHRY Fres BT Rl Tor

the transition point 1's based on a percentage o
resi st odynamirbrakergsd dietvinchglurimt winghing ppesAtioas- ai m 6,
2. WOBLSLAshilSod SrRMSh i QRN QbMbriding SRARRH sPfrRcAREGENLRN Srat,
of the naxi mum not or ﬁ‘a out speed. 9.° The wi nch of
during pagiont Winchikgensrationsh g clukpd pertigndie pllowar koshipdelptivedp pagh other

whengf'tg &ﬁgmfé%ﬁ&& c&NEJ&%Q'H@&eq %@1‘&@1& !)(91“5\!0 bELREMYJ. gener at ed
uri'ng such operations is dissipated by both the

3. cobhe tragsmiysierephokaim 2. vheeeip s rapttiongems isdpsd on g peraenfpes Ohthe
resistoOBRk ka8l an electric notor; a winch drum a clutch

assenbly between the electric notor_ and the wi nch
4. dr'lkg transmission of claim 2, wherein the transition point 1s based on a percentage of the

maximum electric motor payout speed.
5. A winch comprising:
a power source;
a winch drum;
a clutch assembly between the power source and the winch drum; and
a control system configured such that, during winching operations, the clutch
assembly slips when a winching load exceeds a first selected limit;
a cooling system adapted to remove heat from the clutch assembly via a fluid
coolant,
wherein the power source is an electric motor; and
wherein the electric motor is electrically coupled to a bank of resistors used

for dynamic braking of the winch during winching operations.
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6.

a cooling system adapted to renove heat fromthe

clutch assenbly via a fluid coolant; a bank of

resistors electrically coupled to the electric notor LLOYDWISE
and used for dynam c braking of the wi nch during

' i. ' . d trol t fi d, .
VR SRR 0 AR OS] AR DS

payout wirtching apgetitink,thd Qutell dssamthdly is@lledddpo wipewhenhiee djyiaraidipyout causes
a selept@élg&”éitiaﬁ ﬁ%ﬁﬁ%_})g exc’c%L:o%(d‘t ed transition point to be
exceedaeaq. .

7.

€ wnch of claim10, wherein the
t rEhesvinghor clom Gt wheseitbths Grahsaion oipeis basad aye petentdge of the resistor

bank ES8dist or  bank capacity. 12. The wi nch of claim 10,

eréin the transition point is based on a percentage

8.t Heherrindhrad plainmrbitvdrerqimtho transgioe @dint i$ Based biea pérosmingebf the
maxilﬁlllrﬁinm&l'%ayo Ge&l n the clutch is allowed to slip during
o payout nching operations, energy generated during

suldte voprlrodclatim 6, wheradh whinghe dufcltbis abowdd to blép duoiof pmygut winching

operaﬁéfrﬁt &@#? %Sne(rjef‘té@duﬁﬂg L‘ucﬂ foB{rgtgb%é %%Esgip?%cg'bey @ti{'ﬁ% g&‘\?\}ng%}hstem and

perf or ynam ¢~ payo

the bagk gfegigfolsl ed to a transni ssion equipped with a first

10.

11.

shafincRRGmakimecond shaft, wherein the first shaft is
adapted to drive the winch drumand the second shaft
i s adapnetctis matethsf er power froma notor to the first
shaft vj@iné, &t ch, wherein the notor is connected to
an energy dissipation conponent, the clutch is

f1 ui dl y» deethssanehly besweendlesotliciriy mepertandtheariochaipemain ¢
payout 0fofi | r od
conpri si naﬁ&isg%lﬁ%%%%ﬁ%%ﬁ{bgéﬁa?ﬁaﬁgﬁ tcglg%hs%s%?flg}}}r%%?]nt
based on a pfudiercdti ned notor speed or a percentage

of the neKk O¥redirSS cRALEAN GARAGH 1 REtrik RBt6 AR 8%d for
di ssi pation conponent; causi n% the clutch to prevent

rel ative di <PraeisReinepéihaadrshdhansHiashiag osetions,and

transi td @atraRyddm bagighed siRe et AuGRaAesht \Jirh:ﬁfn? B¥erations,
causing all of the generated energ enerall'y to be

di ssi pat ed tthf HBghaFBOlE Hetlgyedte sl %‘é‘t%l thgdynamigparatt ;

and act uat i nQudeb & sdidctidGRandifondol W ve@kedeliage o
di spl acenent between the shafts when the transition

pol 5tV AT plaieh | b pberstrdte ranmidprpyintdnbpsrdey anerqenigag ofghe resistor

bank &@hdidyon of the generated energy to be dissipated

12.

t hr ough té)Ee cool ing system and the remaining portion

of Ihe H\gncﬁ glaug Ky wélﬁx@}ndye Baéﬁlgp%pqng; 1§ basgghon a percentage the maximum

motor payout speed.

13.

The winch of claim 10, wherein 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.

14.

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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di ssi pated through the energy dissipation conponent.

15. The nmethod of claim 14, wherein the notor is an

electric motor and the energy dissipation conponent ||oypwise
is bank of resistors in electrical comuni cation with

the el d af
e e esglfnh%Q trE'J{'; th pofh?bars] ha Lﬂr&% L4 I%Ot%r gﬂeﬁd Ordar gy

wherein 't “hotor "and
di ssi pation pem@mtpgﬁrrémlte elnsgadisgmhtiambaipams'yfftl&mnerﬁ The

met hod of cl n the clutch is
hydr aul i cal I@gs?a&o heu IECF‘%aI |y operated. 18. A nethod

of di sgipang thyclektogyevgatrelatatestisplryerdynnbetiveengbe/dhafis of
wire rope f r%%e\%aﬂghon }Q)rl Joli]geeg%%&%%dc&g{g@ %h{lrg% all of the

settlngatran5|t|on poi nt erent ereépon
for di ssi patdengatehencegyeenyaliyrtahs dissipes! throegh theenegzy dlSSlpatlon

general |y t%@g&gpg& bility of a primary energy
di ssi pation system’to being shared between the pri mary

syst emaghatingt ﬂs%lptph toratlaw a¢lativie displpcetien shepracn the sbaftst em
di ssi pating Qg t%gb{?ﬁ iR %%Erb&cpéd'egnﬁ eﬁ%&ﬁsﬁ@ AMER

the transition point has not been excee
di ssi pati ng mﬁ@néﬁéwgynemwtﬁmgm tohee %Imﬁﬂ}lﬂ@mﬁ the cooling system

suppl enent al 5§ Yl%tr%mn%&ﬂoﬁ dend éeﬂ&%ﬂea E h&gll)ht%%e
been exceeded. 19. The nmethod of claim1 wher €i n t he

primary systdstinpied gough dhstenerey dstivation Ferronttal | v

15. COoRIREholidf ARinf] £ Ghbendhe h&ads a@ﬂ%tﬁ&%ot%“zﬂﬁlt%@&?hmmpahon
systemis a fluid cooled clutch fluidly coupled t

compensay is Ak sgsistors ipglectripal commprieption with dherpletsic nyghery e| n

16. thﬁle%e'tmro‘fcﬁﬁﬁ?’t@ Whbreindhd MEtbAY b hfdriBi Hotdrlatd G ¥nergy dissipation
cou a hydraulic system and the suppl emen%y

Compgﬁﬁéﬁ\hb"ga‘dlcfsb’%‘?"é} cooled clutch fluid coupled to a
17. COReinftehod DY 81hi&{M4, dFerein the clutch is hydraulically or pneumatically operated.

18. 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 systém;
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.
19. The method of claim 18, 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,
20. The method of claim 18, wherein the primary system is a hydraulic motor fluidly coupled to
a hydraulic system, and the supplemental system is a fluid cooled clutch fluid coupled to a cooling

system.
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