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5 e present invention relates to fairleads for nooring offshore
structures. In particular, the present invention relates to underwater
sel f-aligning fairl eaghhaRG ey cEes. AIGNTROS FARLEAD LAgdyction, drilling
or construction platf ORE®IER F id ‘l’xﬁ CTURE AT SEA O fshore
structures, such as floating production, I‘II} Ing or construction platforns

or spar buoys generally are nobored in a desired |ocation through the
use of chains or cables secured 10 bet ween the pl atform and anchors on
the ocean floor. Typically, the practice for nooring floating

platfgrns i nC'ﬂQgges%éé igcggegre@at%ifaﬂém %ﬁrﬂ@orﬁ%%?f{%&?gﬁﬁ’émrelﬁ.hh%’ﬂﬁc@ar

fairl ead device cure the bottom of a platform col um, to'chai n
haul i ng ehelippesentt inaerdion halates gb apderwater telfaligenk fofleadhiatch deviceplfat foopring

mpl enen e sHoB e oreaRyERen Hetomt Rk RSN Bos.  anchor s and chai n
equi prent b ec%‘?ﬁgﬁgﬁt{g?t?r%ﬁﬁ Xseﬂo%hﬁfi)rﬁgu&xlaﬁ, drilling or %&Ertlet'idﬁﬁﬂaﬂ:d?ﬁls exaap! e,

the deck area o ormis typica | 'arge enough to hol'd one or nore
bui | di ngsubys gérerslyrge wobkedris aatesiretalobativartirough therdse of chainy ameables sachred
drilling tower or limte product,on faciljities. . . Al so,
{1 oatlat P dieoRen sheR PR a0t udhe G255 O AP Y voR Biaptics o mPGRPEIRIR gea
PONt 00NS. 5148 rms IS Bt Slding Gl ARAR FronP Bk WERR aﬁ&ﬁ;r,%ﬂob%ﬁ-@fbiﬂe%@ evieSsecafed €0 as
32 feet in dianeter, to support the deck on the pontoons. As a

consequenbebatfon hfa plhttrirorolins, resrimhauliigrequipumess and ehedy sibpHeapn tealdckiefthe es
are often s?Pcured to each colum of the platformand nooring chains are run
t hr ough SAEFPTB t he fairl ead devices fromthe anchors to chain

haul i ng equi prEBba@pIbiRSnASE Klace over a drilling locakibn dftkty RiqGRé tHetmpRinleptation of t he
anchor lines are installed by passing a nessenger wire rope 25 fromthe

deck,15dovimanyraheing airlead devinesragelprs and cheipdequinsuent besapssaf the mapsiveesizsr ofithe
support cok.um n t re-4 . ﬂ?&ha% i t ean
floor. Af l%tﬁoém E‘OE%re%x?%lsiegt gggécgsapﬁaﬁjefg pﬁtfogﬁgsnggée ngjer W Ene@?% hée)&hgndgﬁ%o?g

chai n andilbggafe hehsigd Wbriers Snd fdtigekriaaionber ¢fieanes, ahd edniling newer or limitadchor
chai n passes thrcf)_uglh the fairlead and continues up to the deck. One of the
acl

r equi r eneitfpduction facilgfes.an underwater fairlead is that it be able to pass the

chain itsel T, KEOURha8bRGK) RAChiEAly HoviddBPAGHir 0P rdd M ead phitBoMd 1 e
rope install at‘%lgér;li fﬁaﬁ%m lﬁogngec%l%z) chai %thﬁ{riong éequi prr%'ralt P
pr et 0si ohssuchetradiaries) colamhoare upilized ptomverds tezge 3S2dem irndjamettr, taippbrithe deck
br eaki ng | o%d and thep the (%k%;pq t opper .or chain |at gllg} . o&:gt ed
beneat h™ tHeIARAIPARS devt EWSCIUERIELT hfeP UFET MAHSIZF HEETHD PhEppiEeac devices
tensi oned,} 8Agh secured to each column of the platform and mooring chains are run through each of the
fairlead devices from the anchors to chain hauling equipment on the deck.
In a typical installation, the anchor lines are installed by passing a messenger wire rope
25  from the deck, down through the submerged fairlead, mounted near the base of the support
column, and out to a pre-installed anchor chain on the ocean floor. An end connector secures the
messenger wire to the anchor chain and the anchor chain is hauled back to the platform. The
anchor chain passes through the fairlead and continues up to the deck. One of the requirements
of an underwater fairlead is that it be able to pass the chain itself, kenter shackles, special
30  connecting links and the wire rope installation line. On the deck, the chain hauling equipment
pretensions the chain up to a predetermined percentage of the chain breaking load and then the
chain stopper or chain latch, located beneath the hauling device, locks the chain in place at the pre-

tensioned load.
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anchor chains are al nost continuously wor ki ng due tog cfpﬁU &RRsfant
noverrent WP B#8398| at f or m caused by wi nds, waves, tides, clifrents.

This gonstant e(ggqr?etﬂg '@ltt)at?ng ﬁglgt?ct(rﬁﬂg QQ&ur&hiﬂ' ;g&eag&ﬁhxe ﬁaﬁxﬁsdrg idd ESdtindbSsty

failure if th engage a endlngsoeorseavethat hasa
relati Ve'\yorkﬂ@ ldué a6l ithes codstant mpvendne Ioﬂdﬂb gﬂalfo'ndcauf;ed by mrtds,rmraves,sudﬁsr exll t

fairl ead devices are typically co str as endl oes Qr sheaves that
have 10 Cugentg| Zhis \s;@ms;anf BPYRENEALEf; é cogsain *@ﬁé‘%‘@f eéﬁ P fain

moor i ng ' Eh&ds, Wh1ol ckendd B@Qi’m as
wi | dcatqu‘R Elg%%%rgggﬁl%{g(e% gﬁé’%‘%’eﬁ%\{gﬁ g%agwégg{izgned §to red uc?g i

chai n st raf& eAs & restildfaitieatkdevioes drdflwpmll}(hpaistructed as bendmg shoes@q@h@mmh@tehav@e is

d bed in U S. patent 4,742, 993 t t
Quadr bt v lsberague. Tith e o bsHdh POFEBFIHEG WRHIoo BTl PTG 1

Suppor t edudiery LiHIAR! M Kidwn 28 MADRE TS cHiRd m@ @Rk RSpdcliels dligded aglrddacs i ng
about an ‘upright axi’s for self-alignment. The current invention in
i ts bendithg chdimstreseesfin gherlmks omtﬂemldsatrre simlarity to the Montgonery device

t t hat the Nont . d did
ot el ude arOgish NG orfgied it 0.5 beptidn oob & MonigBnell S PRENER |
I s descri grdn{‘fayle%l 1s@@$1§&¥to§ AR08kl TROGBuatiARTRd B sEpfYRRE 69 trAfnion

swivelling nooring line fairlead device is used on a structure at sea. The
fairlgad il beadmy thil eyxables the famigad toswingrabeut anjupaght pxig fos sehgignmentr The gurasbe

and a chaji n st opper ocat ed.. at on end o

Ube. Thanbentioam i bepdineSiat areronpoRrv ity heMRCRER Sice ity |
devi ce usgg: @e Mﬁah'écﬁﬁerp QeliceGPR IR AR foovite BPPasEdie nStWhM@de diiadernand chiie
Lange devi ce does nhot permt the successful passing of the wire rope,
chai n, cestbpgershackl es and special connectors as 25 reqU| red by the
anchor chain i nst ti.on sche i

Nei t her the Laﬁﬂ% F‘lro evﬁ?i?n’fg‘i Srﬁg}rggdS \é\glscc age%ﬁs’%gi 322543 %?%ﬁ?r%%rrgf%g
systep®  swivellifg/ioBfihg Yind fmrréﬁcadévufbels u@l‘éfﬂboxex Bmhctmg at eezh n’ﬁh&)@yleaé ésrogathhige,
seven- pocketed wi |l dcat underwat e fairl ead. Dur @%%tl nstallatjo

messenger mapRted ihpswivsling gl 0(5‘5%%" Pg’érﬁl?eh%“de‘h El}i*ap‘fhﬁﬁ?i’eﬂé% fe alughe end OfnthF he
fairlead.  Th at&?ﬂg@&ulgy ?hé;?%&%?&@énﬂ@nrcﬁffé& ﬁ%&“ﬂﬂ@%ﬁ& bRerdt HRcAAEE tHeBdngt | ed

anchor chail an anchor handling Ship. The nessenger
wire is tbheiceasd &bl kodycanhetelty apeparata gwivhlemount and the Lenge dexics gees not

connectors and the chal n through the fairlead and, u egui eck.
At PHELLGE SRRFETHLL @atsIns e wiF PP AL PP Sh%“ﬁ‘lf f&eqaﬁ ﬁﬁ%%féuage
chai nyfauld &Hﬂfﬁﬁ%{h%gg%% x!xﬁxs{ammn schemes Whedl atOcuRtehlly inpradi@et i onal chai n

catenary u sired installation tension is reached in the chain.
When this tensNeithdrghe Iamgeemr Mdnegasteay deviceoppdee Used em gegddingneprngesystems

| A d
o 1 oads CPEenat PRI, e exning ol A AP ERER Ry kA hlhpaer,

stopper i gif@dNDRAnERs@flatioR Beknpempite @€ ls fedldivn fma e eqhgmnﬁthiedcﬂhmughl s
al ways beari ng on the underwater fairlead. These chaln noor|

syst ens athe fairlaad; sThpeenidpd dlds mgqsquggmrﬁgs connected to the pre-installed anchor chmr(i:] with
30  the aid of an anchor handling ship. The messenger wire is then hauled back in thereby pulling the

wire, the special connectors and the chain through the fairlead and up to the equipment deck. At

~ the equipment deck, the anchor chain is handed off to a massive chain hauling device which is then

used to pull in additional chain catenary until the desired installation tension is reached in the chain.
When this tension is reached, the chain stopper is engaged and the installation is complete.

35 A disadvantage of the existing fairleads is their massive size. In the current technology,

the chain stopper is mounted up at the equipment deck. This means that the chain is always

bearing on the underwater fairlead. These chain mooring systems are always designed for loading

2
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and those ypkgeai ch are roundi ng the sheave in the £
fairlead are subjected to high stresses in the links. The li1nks on the
sheaves conditibfO@® thé BreEiak strdngthSof e dhhig afiy tHoedinkk Wwhivh a8é fcRiBihg tHR sBédvs et
this problem the industry has recently gone fromfive-pocket

wi | dcat s ipéheserdenvast fasieatliarejsubiested 3o highsirgsses intbe ik Rhe kel ersthe sheave of

t he chai e i . has Si j ' _ | NCr aas. se
for o ool s hERE iBAHIE BRI o st STOHY o iholiSHL BIRA,EIRER

sol ve it .recently gone from fivEhpackatwildodts toseeen-parketcwibjehtte increaks the badisg taimse

| ocal i zed hjgh stress and fatigue., . probl ems by taking the chain | oad
on a st o.pcﬁji{w %@at% rﬁé{tgaéwep RESSifs Aoy B 2 imereased SaPRRSE fa 2 solution Whichor
During i | 31, ' i ion will typically be between
20% aﬁ)d %fiekéhéﬁgprédggm%?%&bmﬁggﬁp%akgﬁength. The radi us of the bending
shoe or the nufizecurodnt povekigdrs completely dltminates tibsatiocahliredbbigh exitesednd datpue

m ni mum val ue whi ch.does not cause over stress at the installatjon
| oads.  Problemsby takm&fgﬁ Rasin J&?@ aaeawaaéoqagedma‘ve%ﬁgmuﬁdﬁéwﬁr aplead aplidE was

stored on,f _qﬁﬁ.{éw- : ; haif Bhsie R bk QR |'S
conditi orr:a'nog(grur re Dé%%ﬁ%ggittﬁegxﬁ%%rg}xﬂ cvvas %saélcgwgg{}? i(g t heﬂg:g;(ggéwowgndt -Iara/%)ugh
t he chai nofshogpar hresting $trapgthl thedadins ofith¢ hendehgchoa nothe abmbrersof phlakets athe

sto 20.. . equipment gl so aoccupi ed val.uabl e deck space and added wei ght
o [PB aavideat o R Tedieed 1S R RUR et Pord adf Ghoes B vt Biropgafiiod
fairlead |dgui ce is not retrievable for repair. The only means to

repair the fairlead is to renove the rig fromthe field and take it to dry
dock. AnotherBisadvantage istiat prhes thetchiin steppar ovas ptoredi cdsbe derk] grpatendedk

o7 Const PARPGHRYPERE RIS TH £ oo norRE o SRl ek .0
prior artihelRigh GRS chEs depper] whidBpuBed HBWA O the?8ddiSanh RRINRGE. Snféec}ﬁl?xdstgﬁper
e

integrated chain stopper, and is easily retrieved fromits underwater
i nst ad9 at§qyipment also occupied valyplie degkspagecnd pddedoveighido theideckad | at ch devi ce,

according to Fmotf?ér?ﬁﬁ% iti(;{;‘é%‘&faﬂi&e s!xb?'?er ed fairfe2d aé\f’f‘ct%l anSP&me%ﬁg%E BorFepair,
fairl ead housing an et Udes. a neans. Tor secur | ng an anchor chain Uiy
| ocat i on [T@é valgMmdahetopar tha farleatias 1o remOvethe rig f®nathe field. and hakefivdordre dock.

housi ng al so in¢cludes a 30, bending, shoe for guiding,the anchor chain
during i nst al | Basflynthgpaeseat inntemproyidpminrpEpved selif-aligning fajrigad latchdevies foR.

When haul i.pg- i unt 4 (1 nd
through t oo PibAEERh SRHEF Eaity LR (RECKnPY ot B0y BN ekl e

| at chzshousiongrtaievicés Hesaupelt hesk snuiier taties banding ek and an intéppated nigain Aofpendhdg
shoe or sheave mpunted in the fair)| egﬁj Jhousi ng gui des the anchor chain from

35 Wi t‘ﬁf‘f‘?‘lﬁ’l‘i“énF‘éﬁdcfanl‘lBﬁjB‘?dﬁ&”%fﬁr PHE'AHIPEL f orm col urm to the deck. Once the
anchor chain hpg ra&mrb%gm% of the ?alﬂﬁeageﬁbl‘ri] ﬁgviééﬁrﬁﬁéd?ﬂingttla%é BlEAR Snhtib) &

| at ch housi ng engage an ecure the anchor chain in place. )
3 rotatably mounted to a fairlead housing and includes a means for securing an anchor chain at a

location between the underwater fairlead and the anchor. The fairlead housing also includes a
30  bending shoe for guiding the anchor chain during installation and is rotatably mounted to a
platform column.

When hauling equipment mounted on the deck pulls an anchor chain into and through the
latch housing, the anchor chain is guided through the latch housing as it is pulled into the fairlead
housing. A bending shoe or sheave mounted in the fairlead housing guides the anchor chain from

35  within the latch housing up the platform column to the deck. Once the anchor chain has reached

the desired tension, the latches of the latch housing engage and secure the anchor chain in place.
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deck haul i ng (i ment so that the chain | i nks on the bendi n% shoe or

t he sheaveVard | etel y unl oaded. The pr eseCYIRPBN3%n t hus
rovi des rh i r

Chai n Bot uben Sno amioBhedr Bl 16 DR oS (AR e so gt VA

drilling, links on the berdpsshoe ot t}mrshefakramfecmmpma}smﬂoadadoy, W t hout the need for

a large radius airlead or de ed ers Further, the
fairlead | atchT8ePreSentjavestipy t .chrw‘#a aflﬁ’&le%daéﬁ?‘ﬁ]e?"éﬂ Buides gopees an
under wat egndHas (Blih %Eha%q an anckt) or and an oﬁsﬁbr@%&h&ﬁre‘iﬁ‘éﬁ ra§ LaRdingion, drgipg%m Oﬁgs

present invention nmay be y reference to the follow ng
and cont acomstrutoneplatformt drespm bmoy fwitkiorcthe need for a large radius ﬁxrlgad er deck snomnted

oSO RS RS BLLPRA P SRR, S 1S} S8l Bl

| at ch nechg&gr@g@epfm{an@u&r esent invention; Figure 3 is a side
el evation view, partially in section, of the fairlead |atch nechani sm of
Figure 2; A better understindugof melpsesantnmwnmremasoﬁe halddyfrefenehesctd theafollbwing
mechani sm,of .Fi g‘inr es_ 2. Figure 5 is a side elevation

vi ew, par Ffaéﬁﬁ‘ Hcggt&nle%ﬂumgﬁlsgﬁém? 3W¢“8kéd | at ch mechani sm of Fi gure

2; guFd QUise et's clvé it 8f @VypiRalr 6ﬁs%berplla&'ox$1€%d1 QN faidadAMtch
aI ternative enbodl ment o e fairlead | at ch mechani sm of the present

i nveni$ onmechanism; F| gure 7 is a view taken al ong line 7-7 of F| gure
3; 25 a. e rtlaII ectlon

alternative en&%‘f rvgfftmdﬁor?eﬁ% x wPftg\éémweadq%ﬁl gltec ?psrﬁ?ef}? mv?]rgx pr esent
i nvention; Figure 3 is 2 sidddi@tation BiewspatidMlydn/séaiss, rbfah@faglehu NeecPmBckahishni Fur e
8; Figure 10 is a view taken along |ine 10-10 of Figure 8;

Fi gure 11 Figgre2;si de vi ew, partially is section, of an alternative

enbodi nent of rl t invention;
Figure 12 is a?\:&gﬁ%o%gs gﬁglegg()f\}klléet\?v&%?d an %1 giﬁﬁgél? ?{/FIE& ngﬁgﬁc?rgnt of the
fairlead |atchFigure 5 iseddedtativotiewhpartisliyde stctionvefithé faitlead latch mechanism of
Figure 13 _is a side view, partially in section, of the fairlead | atch

mechani snﬂﬂ*’"ﬂ’gure 12; Figure 14 is a top view of the
fairlead |atchpphehan a'sﬁl'lé)s‘; W Gy 13sectioh, of an alternative EmBYdifhedtOof! the Paitdad®
vi ew of the falFIrEl%ead | at ch 1Er:nec;%l}’altnl gm of Figure 1£r11;1EH © ; ?:I gure 16
i s a sidelachempchpaismicdltiiepresentsewntion;, of an al ternative enbodi ment of the
fairiead  dlateh nechani smof, Ffie, PLeagal 4 nvention; and

25 Figure 8 is a side view, partially is section, of an aiternative embodiment of the fairiead

fatch mechanism of the present invention;
Figure 9 is a view taken along line 9-9 of Figure 8;
Figure 10 is a view taken along line 10-10 of Figure 8;
Figure 11 is a side view, partially is section, of an alternative embodiment of the fairlead
30  latch mechanism of the present invention;
Figure 12 is an exploded side view of an alternative embodiment of the fairlead latch
mechanism of the present invention,
Figure 13 is a side view, partially in section, of the fairlead latch mechanism of Figure 12;
Figure 14 is a top view of the fairlead latch mechanism of Figure 13;
35 Figure 15 is a side view of the fairlead latch mechanism of Figure 14;
Figure 16 is a side view, partially in section, of an alternative embodiment of the fairlead

latch mechanism of the present invention; and
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mechani smgf odrdeasy € 16. The invention rel at esptousodeszed ead
| at ch mechani sm general |y desi gnated by reference nuneral 10 which can

be used on f| OFigired 76§ & sdpoview of the diideaddatshy mectrsistmhad Higusaié.ng of f shore

production platformP shown in Figure 1. Anchar chain st api.l.i ze.and noor
the platform Pthe mf"e‘%t’_r‘PPdﬁl@WS é‘bﬁn%@??‘gmc ’Be%ﬁB‘W\,%Pgﬁyagwgd&y TEERRTACE |y,
the massi a{&dp%' 1%nlchi (39 HRMusPl QdUtdatify offhopt 3irh el sEEAY e SAvieg AFskirehor

chains C and anchors A to secure and Stabilize it over the desired
site. TheprbédusionrplitforitiestmatioFigohai ndnchqsrchsion Csstabilize phé mioor therplatiosm P

drifting and pitching due to t he, farces, of wnd, t.jde,. cu . .and
i ncl errent&l‘&@’&BWQP‘.‘ecugns 16 Unddrwater BIRRTS A '?wc"’zlﬁtﬁf%f“a&%‘éﬁ %Lg@%?rrenkgéﬁq“ﬁ?ough
a faifde RS RaeES BchBr ¥AinG [ BB BAGKLESA to secure bt @itk iff dver thedlbgred

atfGthfld
chain C Zﬂﬁfng I ﬁnst allation and maintain the proper tension on the
i nst al | edsite5 The sensiopiin thhanher chaina& pravsnts thepletfeyoy R Somp daiftingpad piehingdus that ch

mechani sm 1Q i ncludes a fairlead,. h ing 12 and a |l atch housing 14.
The f ai rI@ﬁ%orﬁﬁh%fiu‘?‘ﬂﬁa’ e %urbei’@&f‘g\chg?mr%tu‘g%%%?bn a platform col utm PC
through a pi vokadnQiftle neld¥RBhi C extédds fHrowbh aTaiteddigel? Bectanim Mo whichapetates 26,
and a pair of thrust bearings 18. The pivot connection allows the
fairl ead teomsdmtye 2achoo chain Stdurinp énstallatin and maintpin g Proper teasiethon Higdpstalisd
reduce,_stresses bet n the fairl h i f.or : 20
pe. s °" AiEhor Shath AR SR OGRSl i el £ R

fairlead hQisigno 2hd ot ltcRHEUkinE 1. EPtiesfaitlyphousing 12 piostaibomoestd om a phaform
includes a pair of pivot pins 16 and a pair of thrust bearings

0 unt ed
on tolemf RCrthesngh ppiyet jemt formed ofa anniondousiag 3. sglupinbeackets Zgyzaélggrl’aﬂszb,
as best sh in_ Figures i Y 101 BataveR Nt tHae
fairl ead ﬁg%sﬁgeaf‘f%%% g‘ﬁ%gﬁgE g%mﬁ%uﬁgiia#gaﬁﬁa %ﬁ@%@gl at ?:ﬁ 25‘:3 housi ng
14 to pi veivof sthat iiverdeototrbuct airessasdatveen shenfgiriéa] homsing A wnd thy platferth colken
lines in Figure 3, in the direction of arrow A. The pivot pin 16 is
pr ef e?%b! PCor i ented perpendicularly to the pivot ~pin 24 in order to
forma gi bl ed-rj, 0,0k Hi ﬁrngfvgﬁgy Edphatdd4s tHEig BRI Houbify | MirdtlgBARfevis type
perpendi cul ar to each otfrer 16 substantially reduce stresses inposed upon
t he anchopivehedinnsctiGnalnd includes a peioof pivoe pisk 46 hust apaiiodfithmistrb@arigy 30 mounted on The

anchor chains, C are preferabl. riented . a hown.,i.n _Fj es, 2- 5% w e
ks, L the gl riogt § Pk pienank drderand s 2 pp Y R gl G .
of a bendiyngysBRE: RnkRR b eathE Rtlead housmfgeliﬂah_@ﬁﬁ dtenIEdusIag 12 allohbs the latch
orientation is malntal ned through a@fal r of chain guides 36 nounted on

t he befdi hgusiipkt @ivamrelativgagitregfaicipas Jousingd2, 4sishawn by Hgbroken dingsdp Figyre 3,

di cul to th id . f - _ .
AL b nat | Vit drisgsdie e T peSeh 3653 bl e BioBRRRIER 4p e givor
in place gfy bhanhaadi 0o fshre gSbradombaha govides rédive Tinovenmmnk éh edonpladiesat

27 maintains the chain orientation by receiving ev&rgy c;;t?her N icpde
that is opr@aedichlasse prsh@ihentosubstantiglyreducestgsses imposeduppy, theapchos chains € an
5

upon the platform column PC.

30 The anchor chains C are preferably oriented as shown in Figures 2-5 with the links L
alternatively perpendicular and parallel to a guide surface of 2 bending shoe 28 mounted on the
fairlead housing 12. This orientation is maintained through a pair of chain guides 36 mounted on
the bending shoe 28 for engaging every other link L that is oriented perpendicular to the guide
surface of the bending shoe 28. Alternatively, as shown in Figure 6, a pocketed wildcat 27 can

35  be used in place of the bending shoe 28 and chain guides 36. The pocketed wildcat 27 maintains
the chain orientation by receiving every other link L that is oriented perpendicular to a base 25a

of pocket 25.
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PCT/ US98/ 05292 5 A gui de cone 40 is nounted on the end of the
| at ch housi ng opposite the fairlead housing 12, which_al so naintai ns
the ori enWRP&#3¢% the anchor chains C as described. An enBCUUSHGE9% he

e PR ¢ he anch: s C as d enfCtt |
87 that ai 1 oweh Bnie cote dein el wEES §r BRI T GhE Rt RO MAB MR AEET, 1O

per pendi oyl @hicH @%b Hhintdifis SBQYiEntitibnFof ghe @6ho? chaisk C as desribetlh inand hrizw et ns C
have links L that include studs S that allowthe |inks L to supgort | ar ge

10  conysuidssione 48 iy owadn Bigureewhsre epidepipiss 6@ sroyideanopenipgfiinayalionpdhos.

Al ternatiyel y. . t anchor c¢haj,ns - : Ik e El 8-10
wher e theeﬁmn)imkﬁ' Q?? P”éé%?%@éﬂ%éﬁ%ﬁ?@ﬁ?’%@gﬁs&%%?%ﬁu e %lﬁl | ny%%?%es,
thus al | opisRgadchsr GRRRE hAB ALK ICtHad include shds Srchantled theliilsd. maduppardt large
position. 'This configuration is required in applications which enpl oy

st udl ¥ss asimgiressive strepsescasdbmchainrfe passes oyssthgdendingshes£8r al position, does not
suffer excess ress _du . I - @;}Qg |
orientation i sﬁ%eé%af 3 O%ﬁ]algﬁhq%%g%?sgcf%?éﬁg{xeeﬁ?i%s@ﬁ‘(ﬁ%F %lggﬂﬂgﬂgeﬁ

| i nks engaiRad Rechieedhhtisn Suési e tichifle hinecHammhides thiscedoRthg the arshomehaimC K gur e
8, alead shoe 29 within |atch housing. 14 guides the.anchor chgin C
into the beerismteddndts matual postien. | By °°nﬁg“rat19¥1%e%reﬁr‘?ﬁi’ﬂ’é’?‘%ﬁ){}lﬁ‘#’t CIRRIPY t he
out board end_aof . I. t hwgai- stress e

| at ch houss‘llcgasgfﬂégg%{klt%ﬁgg?’at C l{ﬁ}gﬁ#geﬁ?g%%{agﬁ %g%g{e%b}kl%?%gg?’%mﬁ% St hse anchor
chai M. RQhe labk b4 ati Tt ynchaschatmo@nriemationgsibest sibwnan Figoot H) where theggnds

Sheave 20 1ol be ed o RS S LI e RSO, SR 8 R Thad
mechani s ggel{og ?P%Eg?% V%'Ecjh%hﬁﬁé 4 ohifks ttlF\x)g SndhBE BiRin € Rab Mk 16tcBhBudas 4.1 PRéllehd

greater ferring to Figures 2-6, the latch
housi ng 1¢hok 29fposvidke supgdrt for pheei quttmiardséndenfiatie latclB Bowskriech and therely; enghiigs theh

ext ended path for the chor . chain.C which .i hcl ud a,l at ism
for Iocki &15 1%‘8\,\@(19\’1%% ‘éliaﬁril %‘ﬁ lyteh mechanisia At IP"%‘%J]BPSB@ S ee%ﬂééﬁ%‘ﬂ%%&a‘?he
| at chygrec RSNy GL MR i@ Figiré 10fa dndiotin @ieel or sheade?23 bl bdwee implacnof the
portion 62 formed with an opening through which a shaft 64 extends. The

openi ng i serdlipgashee 38 foopriend thé archanshaieC inyjie natpral peatenaDMs R hRilaHn

conforns to ,the shape of . the fti,. ] at es
|l i nks 44 E’F@%H‘s’g’d&[‘sooqe&agf’%foﬁﬁes %\E\% cb?' n? ﬁeégﬁsgwkaq? %Hﬁte} H&&L‘Fég}%é 2.
The |inks 44 CRBfeRinkhS Figdhts R eeastcimbusilg M iofortbd witlyh pair vEsidawelly 3®pbichbl e

system 30 controllled fromthe surface. The renptely ocglera le s s*e ]
utilizes Browiidanexterdedppthyae for gip anchor chaig(hich iplpdena lafchmeshaRighion qul;“gas

shown,in Fi LS. . Wh | L1 At ism includ BY A6 AU fi1&ches NES
54 t h%% el;}}e%ﬁ%\&?: o‘gtp %gggvﬁ?q l\é\li(}e&%heh? Fléglg%{lég?flglrg rlr%t ail'tﬁ%%t&lng? glﬁ umac%%ni sm gan be
used 42 tink haietdnend pbriopse femidovitiean gyeniap tebuginhich o shafnéheitendsofThe he
gui ded bendi ng shoe or the natural chain orient.ati on of .the snoot.h
bendi ng sRBRRNG if sqUaEe YR Wit WRe af resylar ",‘pet‘gl@a} %f’f"g‘??nﬁ t%ale sﬁ@“c?ﬁ’ ni sm
can be ropatgeh (8 éﬁat We% ﬁ%l sﬁ%ffj‘ﬂﬂit@s fidfRE 44 BR daided BeFot e aé ShoRMAIYRe Arhew BrighOr
chain C as escri bed above.

6 Figure 2. The links 44 can either be rotated manually or through a remotely operable system

30 controlled from the surface. The remotely operable system utilizes a hydraulic cylinder 50
mounted on the latch mechanism, as shown in Figures 2 and 4, which is activated through
hydraulic lines 54 that extend to the surface of the platform. This latch mechanism can be used
for either the perpendicular/parallel chain orientation of the guided bending shoe or the natural
chain orientation of the smooth bending shoe. If the smooth bending shoe is used, the latch

35 mechanism can be rotated to a suitable angle for the latches 42 to engage the anchor chain C as

described above.



WO 98/ 40306

PCT/ US98/ 05292 5 The hydraulic cylinder 50 is connected to the
shaft 64 tes the shaft to open and cl ose the 42. The
| at ches 4 s%@ ‘r?ﬁonously nove because latch [inks 44 are cghﬂ@%% 2?%

one angt her th!Tﬁb'ngrﬁulicaéyﬁﬁﬁe? 50k dAnechi DRYEhakb4FInd YoRfes theftidn 3o of b A0
t he anchor chain pul | - I n phase, the latches 42 are hydraulically

bi ased t oclostcthedatghes 42 dhe btrhes4 yynelgenously mave bedanse latgh pelesl 44 are connggted toe
anchor chain_ C passes . thro e,latch.mechanism. To .rel.ease the.anchor
hai n C.f PofeRoRee AR ESe R e s it BN 3 3 MR o A S 5
rotates tkepHagd, e |8REdIaNI a5 Myldfkulithfly BRGA to such a HRSiE6R §Pf to A8t 23 AQUYBhe: g bhWIT €
5 As shown in Figures 2 and 4, an extensioneter 48 is nounted

on the | aeetheroehsrshain £ passes throughhe iatehemedhanisshaTa release she anchorechaindhfom
chain en Lt Is I he lLateh | T xt.ensi oneter 48
ot ovi 485 " Pteraichshif R 1Y e IR STBEHER, ey 18 Jpish B Ty O bEon
15 througbsigbeat shvicialHigse 56. Al so, a latch position indicator 52 is
attached to the shaft 64 to provide . the operator with the position of
| at ches 42 wi t AssbepeinFiguenneanbt, agiesiensianeryn® i mountep o8ithd laighhgusing 14 to
communi cajgd. o tﬁeh&agpfé'}&tﬁrth% Qﬂc%UgPha?rL%%iﬁléncit ?ﬁaPth?ﬁy 9 WGl kiR ﬁﬁa the
surf ace. variation o € chain’latching mechanismis shown
i n Fi gur esxtéasidnfetands ipsovirize elieatian hauling eglépmemalpeshtdiywitie thdie ad ihfermstiin 80.
The |l atch housing and | atches are replaced, by a sinple, 20 pivoting.

pel i cah héBRrushelecticsables 56 2Alye ajatehpasiionndicaios P i alached to e shafl G4 topedvideay ed
fromits J: | ckhee L@&GEis AS
Shown i 1 BegpestBSf B SoubaFA O Ak ORRLAL UerBh olPCl BT aURER S [T
const r uct edmnmiiniatedits treagetamrshroggBéleanccablds &6 obhichsesemid |ty tl:Gurfite

fairlead housing 82 .is pivotally nmounted on . a platfqormcolu PC throuygh a
pi vot joint fofinégation o the Chain LlGHRA MEOSRRB S $oWndp P abkeiss esreraliing
pair of t Elaqgr' i 1y ' ad
housi ng 895%%&&; ot t*ee?gg%%?l ugl}}\}gtg @'prlﬁké%,é’ ?%l&g%[%gt}%%bga%%r sscg&;gy faaﬁlﬁﬂﬂg’

bet weéf t pivofing pelean hhoki83.nHigdks del Ttdise shiowt 4 designowltichnis eR€ly ragiesth fmmi its
Figure 12 he pivot.. in 91 also is readjly remyved f t he swivel
br acket - obndm=Bblogripndy aeBrgor safe st Sy Axshows i Figroy {21} 5 1o

bol t 90. fairlead latch mechafRIn'§08R6bridRutEEEF B RirleAChIHGIRS 82 aR PP thichhsiERibf 681 Tie the

8
swivel bracket 96 through a 30 connection for me% of cylindrical collars
94 and br &itlerddogging 3% és pivniallyonountedpned platfern ¢pduha PE|thepugh a pivot jeintdprmeds 2

f ' b bl ' I frt N
tai 11 oad RbASMUR bradkEl B8 P blBeeisi 08 oL Fub Br SR% AAERECRS ) ik B

12, the reoméaldLalpivitsthd faiddad Hoalifg 82 eslrdtitebout pivot tpite 9 BWhetedtiEing kiéss&6
and cylindrical collars 94 by pulling on pi éot in 93 eye bolt 90.
@gﬁﬁfﬁ’é@tc@

The | at chbetssenthefaigigad bousing 32 and the G- hés shom ia Kiguro Lk ithr)piget

th h ' 3 ' . ' ' . nAai f
B ou, 2B 0hcotS e RS A8 APt 6 e BB PN b
beari ng bpaokginPd1ly2 boho0best shown in Figures 13 and 15. The pivot

connecti on bet ween irlead housing. 82 and the |latech assenbly 88 allo t he
| at ch assenbl ngigleatI gouslmg 82 chlu es g hood %3 mounted to tge swﬁrei raciyet 96 tgrougi,l\sa7

30  connection formed of cylindrical collars 94 and brackets 92. The connection prevents the fairlead

housing 82 from rotating about removable pins 93 but permits easy removal of the fairlead housing
82 from the swivel bracket 96. As shown in Figure 12, the removable pins 93 are retracted from
the swivel bracket 96 and cfylindrical collars 94 by pulling on pivot pin 93 eye bolt 90.
The latch assembly 88 is pivotally connected to the fairlead housing 82 through a pivot
35  connection that includes a pivot pin 102 and a pair of thrust bearings 120 mounted on the fairlead
housing 82 and a pair of bearing brackets 102, as best shown in Figures 13 and 15. The pivot

connection between fairlead housing 82 and the latch assembly 88 allows the latch assembly 88

7
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PCT/ US98/ 05292 5 to pivot relative to the fairlead housing 82, as
shown by t r nlines in Figure 12. Pivot pin 102 is preferably
oriented |o‘{e)§|3£e)"‘r‘|‘g‘|5§ul ar to the pivot pin 91 in order to for WJ“@PE(%Z% j oi nt

that 5  to piltQUhERStotES AldedS hORMB TN shBwh B0 1Y BHES é‘ggﬁro iggﬁkt%'ﬁ& Yﬁ.aﬁiﬁE)tfpiSaC h

other to substantially reduce stresses | npose e dancho

chai ns C H¥ds ppaferablijeripited pependicnlan tmthPGivot pin 91 in order to fofthe gatitlébioint fak ns C
are preferably oniented as shown in Fi%%redéc 3-15 vvitg the links L 10

al t er nat | VEMFEH PR FQYSHSRE & fyo plaoss pEpeqdiFular 4o card athier tacwburntially sedieabl e

sheave BAstiasiaidgoselLpbithe snchor chaddC kit UploR 3k flekH Wbz pENI S OF [ ent ation
i's maintained through a pair of chain guides 104 nounte on the

rot at abl e sheabke 8wherorhass §age pryfasabdy grietdtens showik it Figures $3-06 iveithi thel links L

bRty oy bR ety BBl bLEs % STEGNE Rl '
pocket ed, tha fiie0 i66king82. AhGUHeAREH 19 Maittalrds BlroughS g b DS eg?g&xggme& he

rotatabl e sheave 15 = 84 can be nonrotating or Teplaced w ndi ng shoe
| i ke t hosen deseptable ghegir/efor engaging every other IRk thet isionigntedpdEpendicelar ththd gyid¢ he

| atch ass is.f i,th a pair of arns 108 t pr ovi an
ext ended %gﬁta%%\%@% %)?at‘fhr?%ﬁg%g\#é'r B‘é PACREoal kngwp %‘%ﬁ%stg%rqtaﬁb& S}r’ﬁ?—tﬁ%g‘ﬁﬁnﬂn for
| ocki ng  be a pockbred angrbovedchiad dtntination PileGe MO Hel2ppREhitd 180 FitAREE shek e

| at ch, mechani smincludes a pair of . pelican hooks 86 attached to
chann®l 1¥fecanpsdopatating or fepbaced wBh abending thee like thosgdeseihedabo®0  engagenent

with chain |i : X i ro@t: Lng.throu hyd i C
oyl indor go  ereringl Pk Ad, L WAL R SRl W BhLT i Rt A e
13. The hydvideibn extendedl patbwaBfdr tife apthopchdidsyC and includBe Undteiimbahakit® fhAbedigad
housi ng 82 and to the channel 106. After, the pelican hooks 86 engage the

chai n I i iR&apchof phaing (m-plpcewhep propsey tensioped. JEbgclatch meshenism ipeludes a paivef
transl ati f , i ' { ' [ lting in
the free Ijrygf%t kixo?%@g f3 ?at@tﬁyeﬂe}a g}tb % Ranggls 1eortrsi') Pgh%ﬁg%yoh%&si%ré\s&% gg:_%% % t5 %g%loyh 8% gh
nﬁt sﬂﬁ)ov\mn(gjtgemmymﬂa' dkal:]n:linkyL}bmdan I%eﬁtﬁldmgtahdmdtx'ﬂghhmmgﬂnhﬁk‘ddﬂiauylhﬁeﬂ aignesh
t hat exten o) . sur e. S in Flgures 16 and 17, the latc
mechani srﬁl%‘ﬂ’_}ﬂeq %tpﬁ&érﬁeiagf’?‘éf&g b 35 SHPHR m%g“e 13. Jl'gmdﬁq‘iﬁ‘é%th@% Sﬁﬁle@ﬂYact
f rom hydrrsiinkéd 18 ek iriesd Hopding 82 btk the @adREI® ARANR pSidh nbii& 8‘8%%%%%
tension. Like the hydraulic cylinder 89, the hydraulic actuator i'S

cont r ol | &dainfisks k.tthe Bydraudic eylinder 89 is Heagtivpited tp dermmit free transletor( oftrmsiA6writhin 30

One of the, its;. of |l.atch .assenbl y. 88 i t durin |1l in d pay
out of ¢ rae BRREL ulter b beuBE D AERETRNicR lorehe blfRasipablvp e Rl s 488 o
126 a@s5d t Akhdupheidt sfRMmathe SidradR §iAens9 B abhiRted througtiBidhRlc lindd @t Skrefd QU €
12. The retracted | atch _nechani smallows the anchor chain C to be pulled

in wi t hotbe B1Res. A3 shownds Figutes 1§ andolle thedatelhmedhanism cashinpheds ratractable pins 152
A benefit i rdl ' i toit . AR
enef i tyafh é)ﬁéxfd a@xﬁ?etjrﬂ gjémr@g%ﬂpﬁg%aggr 152 ttogsck the 81?0%& a‘%‘& %E h‘tﬁéﬁﬂ{f’&m o

retrieved to the surface renoval piv

pi ns 93. tgwsicehdwke the hydraplic eglinigr 89 he IydaullGachafdrerss is controliddei @R HeQRfhdt €
pi ns have, been r ved, the fairlead housing 82 and the |atch assenbly 88
can be %hmugb@fcﬁ‘iqgvg’ﬂeso‘i?%ﬁ"wp g up on fairlead housing 82 eye bolts 90.

8 30 One of the benefits of the latch assembly 88 is that during pull in and pay out of the anchor

chain C, the hydraulic cylinder 89 retracts arm 126 and the latch mechanism, as shown in the
dotted lines of Figure 12. The retracted latch mechanism allows the anchor chain C to be pulled

in without obstruction or interference from the latch mechanism.
A benefit of fairlead latch mechanism 80 is that it can be readily retrieved to the surface
35 by the removal of pivot pin 91 or removable pins 93. As shown in Figures 12, 13, and 16, after
the appropriate pins have been removed, the fairlead housing 82 and the latch assembly 88 can be

retrieved by pulling up on fairlead housing 82 eye bolts 90.

8



WD 98/ 40306 :
PCT/ US98/ 05292 5 The foregoing disclosure and description of the

i nvent i onyicsegidphgsst rati ve and expl anatory t her eof andpégﬁpis ,ghanges
in the size, shape, and materials as well as in the details of illustrative

const suct i on ghe faregeind disclosmy atrbdavardteioniof teltveldpmistillusgrativomd diplaamiory t  of
t he invention. . . 98/ 40306 . . . . )
PCT/ US98 thsteafpandryarious changes in the size, shape, and materials as well as in the details ofijlyytrative

What is i i S, - : Lilea -?gﬁg i or
gui di ng %ﬁgé“g%gﬁf? ?%dgasgﬁm%%cn%agrbec%agiem %& méee@%&:gﬁ%xd &t gﬁc}? S o?g!vgﬁoglét ure
and an anchor, the fairlead | atch nechani sm conprising: 10

a fairlead housing pivotally nmounted to the offshore structure, wherein
said fairl ead housi ng i ncludes a fixed bendi ng shoe;

a latch housing pivotally nounted to said fairlead housing, wherein said

| at ch housi ng extends toward the anchor; a latch
mechani sm nmounted to said | atch housing, wherein said |atch nechani sm 15

i ncludes a ratchet assenbly; and an actuator for
operating said ratchet assenbly. 2. The fairlead | atch
mechani sm according to claim1, wherein said bending shoe i ncl udes a
chai n guide. 20 3. The fairlead | atch nechani sm accordi ng
to claim1, wherein said ratchet assenbly includes at |east.two

| atches rotatably mounted within said | atch housing. 4.

The fairlead | atch nmechani smaccording to claim 3, wherein said ratche
assenbly 25 i ncl udes an hydraulic actuator for operating said |atches.

5. The fairlead | atch nmechani smaccording to claim3, wherein said
ratchet assenbly i ncl udes a manual system for operating said | atches.
30 6. The fairlead | atch mechani smaccording to claim 3,
wherein a plurality of Iinks



according 10 Lf‘éfheiﬂllllwﬂlllllﬂ WE =/ nousing™ " v oo an

| nstrune yst'em‘f ot nfasuri*ng tension in the anchor_chain
LT AT

The d latch nechani smaccording to claima1, \KE@W@PW%&% d latch
rrechagnl sm includes a | atch posgfpfigsi ndi cator sensor.
10 V\D 98/ 40306
PCT/ US98/ 05292 9. The fairlead | atch mechani sm
accor di nﬁq‘t ﬁ i ril wherein said | atch housing i ncludes a | ead shoe
for orie ‘5 Mchor chain within said latch housi ng.

10. A fairlead | Atfﬁﬂedmﬁﬂaﬁﬂieéﬁﬂnfsﬁxrfoﬂg\h&ihé‘Qn@{é@uéxﬂ%ﬁ’dnﬁﬁor%ﬁaxﬂ%ﬂ%@nSﬁ"a' n

bet ween an 10 of fshore structure and an anchor, the fairlead | atch
mechani seffshonpstiushure and an anchor, the fairlead latch mechafiisiordopgdsihgiusi ng pi vot al |y

noun dtothe of fs tructure. wherej fairl ead housin

i ncl Ldes a rotat ab? E‘"&ﬁ%g g pivofally motinied £0 tBe' OéiShoreétq“?i'ﬂrEhw?ﬁSﬂ% Fﬁﬂ%yaﬂle@gt ally
nount ed E&Sﬁ%hﬁhhﬁ@gwfﬁa@bé}@yfglsﬁ@b wherein said | atch housi ng ext ends
toward the anchor; 15 a |latch nechani smnounted to said

| at ch housing, whe# &iteh bouising| Rivasllynmeunsed tonsaid fairlead hohsing shereimtsai detch

assenbly an actuator for operating said ratchet
assenbl yhou%{}l(g extends towardthﬁmchor,.l_he fairlead | atch nechani smaccording to

cl aim 10, wherein $htdh mihatiabhouseeayQidich hobdhd) esrein HATKRhesechdigeat .
12. The fairlead | atch nmechani smaccording to claim10, wherein said

rat chet @slydess sptchet assembiysjagdes at | east two |atches rotatably nounted

within said | atch ho The fairlead | atch
mechani sm accor di n%l #’gd for Ofegmn\%ﬁael%?tﬁh%égampgt chet assenbly

2. The fairlead latch mechanism according to claim 1, wherein said bending shoe
includes a chain guide.
20
3. The fairlead latch mechanism according to claim 1, wherein said ratchet assembly

includes at least two latches rotatably mounted within said latch housing.

4, The fairlead latch mechanism according to claim 3, wherein said ratchet assembly

25  includes an hydraulic actuator for operating said latches.

5. The fairlead latch mechanism according to claim 3, wherein said ratchet assembly

includes a manual system for operating said latches.

30 6. The fairlead latch mechanism according to claim 3, wherein a plurality of links

connect said latches.

7. The fairlead latch mechanism according to claim 1, wherein said latch housing
includes an instrumentation system for measuring tension in the anchor chain.

35

8. The fairlead latch mechanism according to claim 1, wherein said latch mechanism

includes a latch position indicator sensor.

10



i ncludes an hydraulic rati ng said | atches.

14.  The fairlead | aJ[,m"FmimH ,gmﬁmordi ng to claim12, wherein said

rat chet a *incl udes asnmanual system for operatj j at ches.
30 bMTS. The fairlead | atch nechanisnlaccordihgﬂqéﬁ% 5#%112,
whereisn a plurality of Iinks connect said |atches. 16.
The fairlead | atch mechani smaccording to claim10, wherein said |atch
housi ng 35  i%cl udde faifeadistohumeshamism eecosdisg tnelpior 1 nwhereini saig lateh diousing n

t he anchaor .chain. .. M0 98/40306 ... . .

PCT/ US98/'t5 aqea’:‘s1 shoe for orienting e anchpr Chplly Within, 524 lafcB hoH3iRani sm accor di ng
to claim 10, wherein said | atch nechani sm i ncludes a latch position

i ndi cator sensor. ) 18. The fairlead | atch mechani sm

accordi ng to di%i m#A Girlas datel} mechanigm for skdingens seeuring an anthprichale betavebean
shoe f.or jentin he .anchqr chakn, wi.thin said |atch.housing. 10

19. 10A fogsb?rgggu%g{ec%dﬁgéﬁ% |’st§1§fag%eacéﬁﬁt% xﬁac%%ﬁamsc 8@8?7‘% an anchor chain
bet ween an _ Ofdf faieddchoabingIFiletally ao\thteino aCifakiore btidenird) whepasl sdicdfaBlRad
mechani sm conpri si ng: a fairlead housing pivotally
mount ed theusingingludeqprasatable shoevk e, wherein said fairl ead housi ng

i ncl udes a rotat abl g o oo =h chani sm

pi votal | y nmounted taolat:cgﬁ%\’lﬁ aep fvggagy %o&g}eﬁigt? ] det;mer}e%d égﬂ?sgnq, 2@1 (E::ﬂéil geud fatch
mechani smogxhg edendsavaad thtgencheghor and i ncludes an arm slidably nounted

w thin an actuator; and . . a. pair of hooks attached
to sdPd arm for endd@ichgechrisgiapiediepd latch housing, wherem sapdatch meghanism
fairl ead; i ding to claim19, wherein said fairl ead
housi ng é%ﬁ&#gagggggﬁgﬁﬁ%gﬁgﬁﬁted to the offshore structure by neans of a
pin inserted into antatuardor dperashgerid ratchet akerstdy.d f ai rl ead housi ng.

21. The fairlead | atch mechani smaccording to claim19, wherein said
rot at abl e sheave i ncl udes a chain guide. 25
11. The fairlead latch mechanism according to claim 10, wherein said rotatable sheave

20 includes a pocketed wildcat.

12.  The fairlead latch mechanism according to claim 10, wherein said ratchet assembly

includes at least two latches rotatably mounted within said latch housing.

25 13.  The fairlead latch mechanism according to claim12, wherein said ratchet assembly

includes an hydraulic actuator for operating said latches.

14,  The fairlead latch mechanism according to claim12, wherein said ratchet assembly
includes a manual system for operating said latches.
30
15. The fairlead latch mechanism according to claim 12, wherein a plurality of links

connect said latches.

16.  The fairlead latch mechanism according to claim 10, wherein said latch housing

35 includes an instrumentation system for measuring tension in the anchor chain.

11



22. The fairlead | a ' ording to claim 19, wherein said
| at ch nmechani sm Wlllﬂﬂﬂ@lﬂﬂﬂmﬂlrunem ation system for neasuring
tension i chor chai*n. = * s = 23. A fairlead |atch
mechani sm%%&?ﬂg&di ng and securing an anchor chain bet \Aeenggwug?fmszg&ffshore

structyre and a . | | - IS 4 $l.na: .

a fairlead hougﬁngngﬁe\%aglgﬁhgtcwﬁé@ggtaﬁ ﬁlgg ({)Bfecgs g rO é&}é%glg’g%ﬂiaéc c&?‘@fnﬁ

sai d fai rlischdies a latch psithonniglicangisesbes a rot at abl e sheave;

a latch nechani sm pivotal | ch%;mt d.to said fairlead housing, wherein said
8

| at ch nmethani S#8 "’ceé% ARSI AGCOEHBT B claimgl O, Mebetriesaidhlatchrhopsing

slidably gemBieey m&ie(rgoxaox{eh{ix?é the BnchoPCatiin sﬁ&'g&tch hou(sjjngd. : a
second actuator nounted to said arm erein sald secon ctuat or incl udes
a pai r of extendable pins for engagi ng the anchor chain.

12

WO 98/.403Q6 . o . .
PCT/ U8/ 052921° 5 X?mﬁead_olaméﬁ%“hml?ﬁ‘gfof giding 4y fe5vrine ATRLATIBAR RETEERARG t o
clai m 23, oiherEiifhcfiih tnd A dnbBGdib eigiadatch mecaﬂaﬁisﬂ%ﬁﬁﬁé}ﬂézy mounted to the

of fshore structure by means of a pin inserted nto a trufnion housing

of said fairl ead hoafirlead housing pivotally mounteds.the offsherefsarigthre asthdreit sdid faplehdini sm
accordi nght 0. cl.ailn& 23, anf ejn sai d rotatable sheave 10 i ncl udes a chain
gui de. ousing Includes a rofgtadle S4¢EXC 5i 1| ead | at ch nechani sm according to claim

23, wherein said | aj gRhRGHANS Pivotally xﬁbmwmmmewﬁé@m@mﬁé&ﬁr&a@m&@m

for neasuring tension in the anchor ain.

15 mechanism extends toward the anchor and includes an arm slidably mounted within an actuator;
and

a pair of hooks attached to said arm for engaging the anchor chain,

20.  The fairlead latch mechanism according to claim 19, wherein said fairlead housing
20  is detachably mounted to the offshore structure by means of a pin inserted into a trunnion housing

of said fairlead housing.

21.  The fairlead latch mechanism according to claim 19, wherein said rotatable sheave
includes a chain guide.
25
22,  The fairlead latch mechanism according to claim 19, wherein said latch mechanism

includes an instrumentation system for measuring tension in the anchor chain.

23. A fairlead latch mechanism for guiding and securing an anchor chain between an
30  offshore structure and an anchor, the fairlead latch mechanism comprising:
a fairlead housing pivotally mounted to the offshore structure, wherein said fairlead
housing includes a rotatable sheave,
a latch mechanism pivotally mounted to said fairlead housing, wherein said latch
mechanism extends toward the anchor and includes an arm slidably mounted within a first
35  actuator; and
a second actuator mounted to said arm, wherein said second actuator includes a

pair of extendable pins for engaging the anchor chain.

12
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24,  The fairlead latch mechanism according to claim 23, wherein said fairlead housing
is detachabiy mounted to the offshore structure by means of a pin inserted into a trunnion housing

of said fairlead housing.

25.  The fairlead latch mechanism according to claim 23, wherein said rotatable sheave

includes a chain guide.

26.  The fairlead latch mechanism according to claim 23, wherein said latch mechanism

includes an instrumentation system for measuring tension in the anchor chain.
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