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swiveling nooring line used to noor a floating
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chain equipment because of the massive size of the platforms. These all compete
for space on the limited deck area of a platform, which also usually must be large
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foo4] Floatation of offshore platforms is often provided by large
submerged pontoons. Large diameter columns extend upward from the pontoons
to support the deck, and the mooring lines are led out from multiple columns.
Thus, fairlead devices are usually secured to the columns of the platform below
the waterline. For other vessels that are moored in place, the fairlead may be

secured to a hull surface or structure extending from the main surface of the hull,
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chain in place at the pre-tension load. In some prior art fairleads, the chain
stopper or chain latch is made a part of or connected to the fairlead. In that case,
the chain stopper or latch will remain submerged in normal use and during
servicing. Thus, it is desirable to have a mechanism that needs little service and is
easy to service when required.
[008] There is a need in the art for a fairlead design that is simpler and

more reliable than existing designs.
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SUPO#1] NY t heThe present invention, in one embodiment, is a fairlead for guiding

and securing an anchor chain between an offshore structure and an anchor. The
fairlead comprises a fairlead frame, a pivoting latch, and an actuator. The fairlead
frame is pivotally mounted to the offshore structure and supports an axle for
rotatably supporting a chain sheave. The pivoting latch is mounted and supported
on the fairlead frame to pivot in a plane perpendicular to the axle supporting the
chain sheave. The pivoting latch comprises a tension link with a chain latch and a
counterweight for urging the chain latch into engagement with the chain. The

actuator is for controlling action of the counterweight.



chai n sheave. The pivoting |atch conprises a tension
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[015] The present invention, in another embodiment, is a fairlead for
guiding and securing a chain used for mooring an offshore structure, the fairlead
comprises a fairlead frame, a first structure and a second structure. The fairlead
frame is pivotally mounted to the offshore structure. The first structure is coupled
to the fairlead frame and adapted to cause a line of action of the chain, when the
chain is being paid out or in-hauled, to bend about, and be generally tangential

with, a radius having a center point. The second structure pivotally depends from



frame is pivotally nounted to the offshore structure.

The first structure is coupled to the fairlead frane
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[019] FIG. 1ais a perspective view of a fairlead of the present invention.
[020] FIG. 1b is a perspective view of a portion of an offshore platform
(e.g., a floating dock, barge, vessel, or ship), wherein the fairlead of FIG. 1a is
employed at two underwater locations on a column of the offshore platform.

[021] FIG. 2a is a side elevation of the fairlead of the present invention
with the chain latch engaged.

[022] FIG. 2b is a side elevation of the fairlead of the present invention
with the chain latch in position for ratcheting or riding on the chain during in

hauling.



enpl oyed at two underwater |ocations on a colum of

the offshore platform [021] FIG 2a is a side
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with the chain [atch engaged. [022] FIG 2b is a side

el evation of the fairlead of the present invention

with the chain latch in position for ratcheting or
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the f :%_{ | ead OlI“IGt %% 1? Eﬁessa%e I\flre%eo tihg Natch head illustrated in FIG. 6a,
except with the chain being present.
[031] FIG. 6¢ is a sectional elevation of the latch head with the chain as
the latch head would appear if seen from section line CC in FIG. 6b.
[032] FIG. 7a is a side elevation of the fairlead of the present invention
having an alternative pivot point for the chain latch assembly.
[033] FIG. 7b is an end elevation of the fairlead illustrated in FIG. 7a.
[034] FIG. 8 is a detail view of the load sensors that are mounted on the
tension links of the fairlead of the present invention as indicated in FIG. 4.
[035] FIG. 9a is a side elevation of the fairlead depicting a sensor and
tension link arrangement of an alternative embodiment of the invention.
[036] FIG. 9b is a plan view of the fairlead depicted in FIG. 9a.

[037] FIG. 10a is a side elevation view of a trunnion mounted fairlead.



havi ng an alternative pivot point for the chain |atch
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detail view of the |oad sensors that are nounted on
the tension links of the fairlead of the present
i nvention as indicated in FIG 4. [035] FIG 9ais a
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of tppg invention. [036] FIG 9b is a plan view of the
fairlead depicted in FIG 9a. 37] FIG 10a is a side
eI evation view of a tRERABE ﬁ PTION ead.
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t 0 tdssembly 90 is used to transfer the chain tension from the chain sheave 70 to the
fairlead frame 60 and into the hull structure 4, once the chain pre-tensioning is
complete.
[042] As illustratéd in FIG. 1a and FIGS. 2a-2c, the fairlead frame 60 has
one end pivotably attached to the hull structure 4 and another end supporting a
horizontal sheave axle 80. The fairlead frame 60 comprises two vertically
oriented side frames plates 64, 65 joined by top and bottom horizontal plates 66,
67 extending perpendicularly between the side frame plates 64, 65. The top and
bottom horizontal plates 66, 67 are pivotably attached to upper and lower

foundation brackets 50, 52 via upper and lower vertical swivel pins 51, 53.

Specifically, the upper swivel pin 51 is connected between the upper foundation



fairlead frame 60 and into the hull structure 4, once
the chain pre-tensioning is conplete. [042] As
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upper and | ower foundation brackets 50, 52 are secured
to tdneherurhaigty meayube suided asHbe ghpighd rtéanﬁnt@ms cfm ats anchor-to-

0
[hof?t]?gln-lé gpg&ﬁggt\??ﬁ% gpaglgdtén 18%@]% E)btlhggy support ed by

t he [Daqy | ead fThereh&A. latch @Qﬁnblly‘owllmpﬁmtaﬁlh mbotmatma horizontal
sheave 70 maéobe a pocketed "wildcat" or sim

< hoa\EaYsr BIH HO ARY epFiESs drlatkb headh 19 apafeRf ts%ﬁlcg}u ligfesql 94, a pair
as t&ecoﬁﬁt%h{)mghtt efrﬂﬁslbﬁ' Qﬁlsa eé(aﬁlocfﬁ ohﬁteﬁ{f‘éi?fg[ : Eg.f g‘leu‘é lka%ﬁphead 192

path to 1ts veérti cal tendi ng up
abowe adhfiddijo dingnge lize a:halmaﬁ @hd dssemnteyweighissl 9Fi acotaalihg the latch

about t hor.i zont al .sheave axl e 80 and conprises a
| at aﬂggaawﬁsﬁg g‘%ﬂ‘ g701‘ tension links 194, a pair of

counjpgsyvei ght @rHeER (A 6hai@Rds %atﬁl@dl in Of p&iQ Wik €8 W§L&he tension in
197. The | atch head 192 is adapted to engage the chain

5 anttie chain do thet sheawsi Ghiosatdsorboricthe thoripgrial shpave| axiecd) as the chain

head. 192 agai nst
o o Brge RO gl PEHCL Whea) B Py AR BB s Rpeaged.
chai frefentd e cﬁbﬁaﬂfﬁ‘oﬁth’pMoﬂge&rcﬁigﬁ Whe fav@eadar anZlQ‘anafers the chain
sheave axle 80 as the chain 5 passes through the

f ai riepsion forcaaeribe herizontsl phaaxe axle §9swhase ;thegf@rqe;s, are transmitted to
engat%gqfalr ehd frame 60, through the upper and lower foundation brackets 50, 52

(with swivel pins 51, 53) and into the hull structure 4 of the offshore platform 2.

[046] FIGS. 2a-2c are side elevations of the fairlead 1 of the present
invention with the chain latch assembly 90 in the various positions it can assume.
Specifically, FIG. 2a is a side elevation of the fairlead 1 with the chain latch
assembly 90 engaged to secure the chain 5; FIG. 2b is a side elevation of the
fairlead 1 with the chain latch assembly 90 in position for ratcheting or riding on
the chain 5 during in-hauling; FIG. 2c is a side elevation of the fairlead 1 with the

chain latch assembly 90 in position for releasing the chain 4.



prevents the chain 5 from di spl aci ng through the
fairlead 1 and transfers the chain tension forces to
wo b@slsssszont al sheave axl e 80, where the forcRCT/EF®04/031092
transmtted to the fairlead frame 60, through the
upper and | ower foundation brackets 50, 52 (with
swivel pins 51, 53) and into the hull structure 4 of

the offshore p . -2G_are Si
el ev@f‘?ﬁns of ‘%\ gtgh?sz[fﬁ r ﬁé%gﬁi@gf @1 %thﬁr%ggéﬁ?tcp ngdn?%%o 18 In its
Wi t hiatdhéhgCdtadatthingt phitRms tehhivh 8€ad 192t digayedrd WISin the chain 5 and

positions it can assune._ Specifical ITK FIG 2ais a
si deseemiey 4bg 6haipf> pgrIngt fiptherpryeuty The cAwntervgights 4P¢ pause the

asse i : . . .
<5< 2 SPRIE LAY ol I SR A s s
| at CRIGS: Sardel, yTHE, ithe gledn tatdnadfsemblya@(Q fseinsed into comdaatgvith the

on the.chain.5 duri {n:hauling, . EIG 2c i.s a gide .

ol evaEiToR ot 1 mtiesfers e e e 07 o fpe eain 5 and o
assegphy 8 d dhaRPglabpiRR pb&fiod Bl WARH Mk fal® KRA@1192 %rasps a link so
-8-[047T As illustrated’ in FIG 2a, when the chain

| at cthe zbsiadidapn@one e furthénoft thatsberva gOdewardithé anvdor 6.

positi.qn, the latch head engages. . a.link i.n the .
chai li?l"’gfand seé‘ﬁrsilgwphlél gngznb’S eg‘alalﬁs?halmuﬁtﬂérassembly 20 is in
pay opdsiticthfor ¢y 6 IRl ¢hairss H8n€ albilingethehkbin lafthGRsembly 90
assenbly 90 to tend to pivot in a counterclockw se

di r ety Iatchetdmiungtion. G&s long ap in-haming contiruesHhe gonfiguration of
| at c ' j [ | £
ALY 50k P AR SPRRTES M 85 B o o
ur gehiitdhantd, e chainthre chain 5 and to swing into a chain

gr aspi position in which the |atch he%d_ 192 grasps 290 s in
ISt

n ] R
l'i nk Oéa?t he chasAngicaed, ipFlGnee Wi e chgins lajgheasserably
70 t g S i .
aborPURESh RSREoe b e GO RRHTRTR T i e chai
ri di fig Benaushehe banimersvetghts b/ bias hizulatahgheatl HO2cdgainst the chain 5,

| atch , ly 90 tcheti f tion. As . .
| o SRR IR g PR THaete UreAE g et Fhanenetirih e chain
| at ch head b dAbKCHhid RAcKBAIDY iathelliRsSEMRlKai8G foQransfer the

ride on, but not latch or hitch'into, the chain_ 5. .
[ 049%engign ifioeh thetterpiomlimisd 4xe thansheave He ardhticn pulingron a tag line

asse I.S. 1N _positi f I i '
he. T e o BsRaGkh 307y Glreb LRl Ly 1R Bscinbly 90 10
Becapiset ¢166kwite] RilecMEiugdy the kfch ¥ad 492 kecdmyplefelyhdedt tHdehain 5.
agai nst _the chain 5, ) i i .
[050] For a more detailed discussion of the chain latch assembly 90,
reference is now made to FIGS. 3 and 4. FIG. 3 is an end elevation of the fairlead
1 with the chain latch assembly 90 in position for ratcheting on the chain 5 during
in hauling. FIG. 4 is a side elevation of one half of the chain latch assembly 90 of
the fairlead 1 as it would appear if seen from section line AA of FIG. 3.
[051] As shown in FIG. 3, the chain latch assembly 90 is generally
symmetrical around a plane that is perpendicular to the horizontal sheave axle 80

and bisects the sheave 70. Bisecting the chain latch assembly 90 by said plane



the chain latch assenbly 90 nust be urged fully out of
engagenent with the chain 5. In one enbodinent, this

WO 300ao0bi3srved by in hauling on the chain 5 to trPemsfm4/031092

the tension fromthe tension links 194 to the sheave
70 and then pulling on a tag line 110 to lift the
count erwei ghts 197, thereby causi ng the chain latch

ﬁzzgfgg‘gé i{? gwé g netr Claﬂ‘]%f SeC olash g‘le Cr}é]]t Rglg gecflag d]BS ﬁll‘l@ {h%l'left half

rroreseaﬁéramoa@fﬁicsgusm on of the cha| n latch assenbly
90, reference is now made to FIGS. and 4. FIG

an d82k| evat i Oh ipdicated ip FF10 é‘ad”lllcbmlﬁ R fide e‘éwaipﬁn of the right
lat %ngﬁ%ﬁgﬁh}ﬂfgl@o'o‘ﬁﬂﬁeo&iaﬁﬂ Bt Rberkity 00 FiddticdIn FAG. 3, one end

chai uring i n hau a Si el evati on
of oasfethlaatbrismf lihlhd 94 hala[tac’clﬁtlotb ths ?mdb Ihyac9(|)923farﬁhtﬂae other end is

fairl ead as | appear if seen f secti
| i netiggh tOlillncékX W?T J(.‘)‘%1 RaVALS Bl ORSRIng @%méat 1 ﬁ@apé%¥°r{fece“’e
| at cfyq f}::ﬁ&rgl?)loﬁt A Pl(ﬁlz%ﬁﬁi@ Eidaly a)?ll‘, I'8705‘%§frthe9 ?Alﬂ@ardof’f'ﬁﬁe 80. One end

pI ane er pen icular to the horizontal sheave
ax| eofgbe amdltetm\@@ht suptpiogt awimekdpeattzches Bp Q@d@msmfgl e 1¥hbgteen the

| atch ass b ai resul t

o e RE BRIl B ndht 8ot B SRl et obfort gem 196 is
and ithehd@btthdadinte®eighpmo290 of FIG 3. . [052] As
indicated in FIG 4, which is a side elevation of th

ri ghli058) nmet r i A&l shawnf ml‘g“tﬁ of. ithéne abedimenth t@sé%%lhyad 192

20 MRS o 5, S8 5, I 4, Tt o

end platfaint 862)adot®linkplaxben msm ak@8nduaivh ngatealﬁ(faxahé head sidewalls
openi n 199 that I1s adapted to receive, and pivQ
about38-t RBe KBEIgbegk, éﬁela% caigh d 98 domms N@kfrswwead)ocket 200
fra Qﬁ@q HAL Hfitch 193
att aches to eg%tq%l%g(ll onlin %S{i‘ﬁggﬁ&égﬁ&‘fﬂ@%deﬁi‘{pgn ch 19
| i nkasstherudhgin Sng in-hanled. hdhisemdemblythay bewaste fangedylot milled as a
suppart. arm 196 is attached to the counterwei ght 197.
[0531"#E "Bown in FIG 4, in one enbodiment, the |atch
head[O]‘:af'Z COMprag %?ev%hsl%ngﬂﬁﬂ Nge NP kalf Rad 6 1S cHfadt Tich assembly
193 i nk sl ot 51, a short link platform 152
a l 09@154 i nmrqm imagoohths 8 ghtzhadloHifeshomaningile: 4. {Hw, twerkplves 190
head 158. T a l.atkc I
193 ?,Ibd %) jgim ?S[ﬁ [ ?Oél&lg? bon npg%pglgg %{15] %é’xle e fb8°[o £5&h SHc integral
unit, as indicated in FIG. 3. The connection plate 150 extends between the

engaging hook, latch or catch 193 of the right half 190 and its symmetrical
counterpart in half 290.

[055] For a more detailed discussion of the latch head 192, reference is
now made to FIGS. 5a-5c. FIG. 5a is an end elevation of the latch head 192
without the chain 5 being present and as the latch head 192 would appear if
viewed from the direction indicated by arrow B in FIG. 4. FIG. 5b is the same
view of the latch head 192 illustrated in FIG. 5a, except with the chain 5 being
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and has a sl oped backside 195 that allows a link to
slide up and over the latch 193 as the chain 5 is

wo peokasdsszl. This assenbly nmay be cast, forged peT/msioo€ad1092
as a single unit. [054] As previously stated, the left
hal f 290 of the chain latch assenbly 90 is a mrror
i mge of the right half 190 shown in FIG 4. The two

2t Or R e300 shOlB e, SPINGELD AacPl e Sich B chain 5 o

i nditg@lafch head AbSwodld AgpearGie FeRa didn® edpbalie aneB{Ge ssls
bet ween t he e(r;gagl ng hook, |atch or catch 193 of th

ri gHP5®lal f 190ARAdusiRe sl}ﬂnﬁgﬁrﬁ%aﬁ e clinknslof pralls {9l ﬁ%ﬂm a link
ﬁgo cfe‘Ll ggﬁk si: M55 [i'l?nsdcﬁé ‘?l!ll géﬁiﬂ o%cc'lif &&ﬂg&ﬁ&bﬁe Asac_l:hﬁﬁated in

erence I's now ma
5a IHGSns5e mdd 6t ethalmlo-meo@fvmg'lﬂotl Hi5cik aligael] dOiccomibrivdate links that

the chain 5 b t t h head 19
oI GEBUER FEIPSTFEHGR e SR THe kﬁt%gef.%ﬁx Y Sy s in-

arr QyuRdiif hd @rec‘ﬁon Fh&tcao® by %rljbt?ﬁDSqﬁf@sh\SW%VanfIGSh §b and Sc, the
| atch head 192 illustrated in FIG ba, except with the

chailinks thetiangy omdmecp paseitto th tnk Shatfosma 182 ct5Bohide along the link

| evat | hain.5
croug STttt AL 188 292 W Db LD B s
lt 'hnechgléhﬂuﬂ F1sGa- tﬁﬁled[lﬁgtﬁf] dictioh | iH@iEsBd 8¢ arfdwFDG AS@lustrated in

link slot walls 151 forma |link receiving slot 155
t hatFIGHnSSht el Hal wheretleg Bhaih & hes beanc haide@td oppesiteathe direction

155 A0 lror DM AR & oy el PR R VY IR Rl pead 102

per pairindwfal link thet fshardliehto fhe dink gilarforid 2152,153 RSldbzh @ithin the
chain 5 is _inhauled in_the direction jindicate

ar r WkD regedviag oppekets RPGIormed iy the | latches I1|9|31k§S tlI"Pé"tS that are
are Par I o,

S o‘ge&gefq@ng h@ FH Eﬁ gz{tgoglf%rsrsw%sg,%l %ng t eatgﬁlopeéhe link
backetdemgkhh 165. t he engag| ng Iatches 193 as the chain

5 is in-haul ed_j |rect| di ed b

As 0BGkt r at edt ]iqgﬁ % u?iﬁ‘t%\ﬁ He"\%f@% ya{cﬁ’ﬁ? E&%%at contact

has tlae%sate%k ed &f 9991@§és§cﬁng ﬁ}?tlfé'l[rﬁt%bémng%bﬁéE Qdo l%ithout the
arrow D, and e chain has been | atched onto by t

| at dlatdlesadi9f1@2$smg1én@mh the interipnipachf ansimyaedadtely| adgag:ent link.

the })\Q/lév T, ?hef %UF h]égc? 19&51%&1{1 eesrhﬁg}s] (\)I%Iilet:rhicg]nf}gl?neations and still be
considered within the scope of the present invention. For example, FIGS. 6a-6c,
which are respectively the same views as FIGS. 5a-5c, illustrate a latch head 192
with an alternative configuration. As shown in FIGS. 6a-6c, the latch head 192
comprises short and long link receiving slots 155a, 155b, head sidewalls 158, link
platforms 152, and a single latch 193 that is in-line with the link receiving slots
155a, 155b. The latch 193 forms a link-receiving pocket 200 and has a sloped
backside 195.
[058] With the exception of the single latch 193 and its link-receiving
pocket 200, the corresponding features of the latch head 192 illustrated in FIGS.
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i nk receiving pockets 200 forned by the | atches 193

as links that are perpendicular to the Iink platforns
wAaa®s5/01832 are accommodat ed by the |ink recei vi PQgI/E5m04/031092

155. [057] FIGS. 4~5c illustrate a latch head 192 with

| at ches 193 that contact the exterior edge of a link

residing in the link receiving pockets 200 wit hout the

| at che 93. nassi i Nt BfAor a

| G ARy b R M ed I FIGE SR e ngMlagen 195,

may offiid Rychdiché 1 9T shofv i FAGE 06668 ndnttislthe dxeerior edge of a link by

considered wthin the scope of the present inéenti on.

For Rassingfhaough thesinteyiorspacegfap gmyediately adiagsnt Bpk ¢ he

sa hEWS as - Edalqu t At aghel ;
Wi ?ﬁog%]eal ter n§% F{\?g g%n | SruSng%i i %%@A@Ggho%n@ n tﬂISZI HGlg. Preceding
6a- Glisclédmec, lthd itchhiead 1994s configursksy Bleogigeartiae tlmiy S only when

1 i h B 963 Diashd S84t By £ HA IS TR Fariveling in a
| n- 110800 ibR fhdc 1§ bpp AR it HRIdiBdRbR iddieRed b9 AUrow DEin FIGS.
latch”193 forns a Ilnﬁ-rece| vi ng pocket 200 ahd has a

s| opEd Shakaidde. 1Ydhoup§8]lateh hhad HE way bpbiased againshihe chain 5,

he e ArEk by T catlibeed B 1O RER AR Te 3 5, withou

il Lbifgaghgoth& Rhiih 33 whehlth@ach@m § UsGtavelings inThd @ii-hyult direction as
those iTlustrated in _FIGS. 5a-5c. The single |atch

193, indicated &ylagrophD e HEGS. §P, 8h hranil fcF| GS.  6a- 6c,

cont the exterj f | ak ' :

t hr o@é@st he in e?lirléo?’hg gg%gengf thgnéqa%%%&é{& gﬁ%@ bg%j9gcle§nPreferably
| i nkmolfted® IforApivean nixgiod ndettst shealel xdend6l Aowdeerbas dhdtrated in
t he I%)r ecedi ng di scl osure, the latch head 192 is .

confilt da 288 The Whish Atretids M KAl aHOB IS swirsPeqtigly, of another
| at chyiiRafedod th? riharet RIS lardiSs &y V00 Fstnkd¥for similar
chain 5 1s traveling 1n a payout directidn that is
oppasivotel hetibhendiiveqinod0d supposiedebly e fairtaads frame60. The chain
FI GS. 5b, 5c,. 6b and,.6¢. t hough.the latc e 192 .
mﬁﬂ@%ﬁsﬁ%@ya@afﬂgfl aﬁﬁ’i’eﬁg{: ﬁ%ﬁﬂ‘fgtg? % RS ﬁ%ﬁzg)& %fhown m
i's COphiEaNGPHIG Ta) §o 43idt RefnferRie WitH @ife @RatdT.Chai n 5,

wi t hout engaging the chain 5, when the chain 5 is

traveling in an in-haul dirkeadSmsess i ndi cated by

arr OwGP] in F G§Ion15tgring5 &t IOQ(E)S i%qgoo(?ﬁrg lines 5 is desirable for a number of

reasons. The fairlead 1 of the present invention provides a convenient platform

for this monitoring. As illustrated in FIGS. 2a-2c and FIG. 4, a pair of load
sensors 120, 122 is mounted on opposite sides of each tension link 194 of the
chain latch assembly 90. These load sensors 120, 122 are more clearly
represented in FIG. 8, which is a detail view of the load sensors 120, 122 shown
in FIG. 4.

[062] As indicated in FIG. 8, each load sensor 120, 122 comprises a pair
of upper and lower brackets 130, 131 with a gap 132 placed between them. A

force sensing bolt or stud 136 is threaded between the brackets 130. An electrical

-12-



[060] In one enbodi nent, the chain latch assenbly 90

is preferably nounted for pivotal notion on the sheave
w@z2008/08352 However, as illustrated in FIGS. 7a pomu3mo4/031092

whi ch are side and end el evation views, respectively,

of another enbodinment of the fairlead 1, the chain

| atch assenbly 90 is nounted for simlar pivotal

not i,0n ' ' '

7oL Bt B SRR PHRISIL A Bl Bl KA 136
supparietingtsignat poaliodeday che3didt ¢ragud hddwoffi to pimanitenng wmit (not
FIG 7a)_sq as t to int ith the.sh 70 .
Loadh8alb ofks H9BE DT TF 146 5 Bp Seiom ko g force sensing
| nebl%hs d1'3% desildbAd| RohOStRAIMMRDEbNPhny CASRNS. ofk¥es) located at

fairlead 1 of the present invention provides a
convewivestitainserichwr andf b2 Unlors HinlbRoadr Wit Camshohocken, PA 19428,

illustrated | Fl . 2a=2¢ and FIL.G . a pair o 0]

L endiceleSich Rodsiottne Faf &, Aiforss Suif fole RinepolsoRfh. one or
t enshoR BdiRki3E%uld bé keplaeaivy 4 antdie apsandal yehlle (‘REWY in the
| oad sensors 120, 122 are nore clearly represented in

FI G.event efffioktsensor faithse withowtiremowng theeCiaiad sensor s

120, sho in ELG 4. . i ndi Ny

8, e[géﬁlzl oadW;Iéln%% raitigaﬁlvel%gé%nn@ﬁ’ s%s&e%?%gc? rlﬁ ngl 55'58% r‘?lnd ?b,

and ek rargreepetiseld30de 2Rlatiord Bnd pGapvit®8 oflthe €alrlead 1 of the
bet ween them _A force sensij ng1 bolt or stud 136 is

t hr cRIE¥AT BYEReh care ippiqn kisksl 943ws apipepietegreah |94 and a lower
-12-1. St&ﬂpeli : YA 000 ; tdeinf miaee d
sensgleﬁgliégt(l)?%b std ut ggeltgﬁwéﬂgqg%{? [ e4sdea\rl1\‘§£ échcnaaﬁ!aem 9a an
prodit;en dmg drhisodimbiit, eachsoppdr 38Emeaftf 1 %a extamdsiftomn ithey horizontal

unit (not shown). A suitahl | t. or stud 6. for the

t ensiBAY9 £ sgqgtﬁ ?‘_smaef%]gcgoig’larg]inﬁga amlf? ¢ %615 transverse o the
aval 1%@%&&11651 RHl hAIHRISEr CRMBANO4G ANV AGap @ 8deive the load pin
| ocated at www. strainsert.comand 12 Union H ||l Road

Wes t 4000 nEdnbHowke segnRAt 194pexterRis feams theckatoh head dP3 o Rifpirale end

ror o Bt e 38 el op o e DL My g i bR Rigle thar i

vehi g vérs&ed/the l'olﬂﬁitllitﬁnzﬂ\/let{gth of tioldwes aBgent! B2buang adapted to
wi t hout renoving the chain. [063] In an alternative
enmbo@reienthe laad a0t ed in FI GS. 9a and 9b,

[064] Like the bolts 136 depicted in FIGS. 4 and 8, the load pins 400 are
strain gage equipped and serve as a mechanism for monitoring tension in the
tension links 194. Unlike the bolts 136, which measure tension forces, the load

pins 400 measure shear stresses that are then utilized to calculate the tension in

the chain 5.
Alternative Configurations
[065] As indicated in FIGS. 1-4, in one embodiment, the fairlead 1 is

configured such that its counterweights 197 displace along the exterior sides of
the side frame plates 64, 65 of the fairlead frame 60. In one embodiment, as

shown in FIGS. 9a and 9b, the fairlead 1 is configured such that its
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whi ch are, respectively, side elevation and plan views
of the fairlead 1 of the present invention, each

WO e0s8i083352 | nk 194 has an upper segnent 194a anBCEUSZIME031092

segnent 194b joined together via a |load pin 400. As
indicated in FIGS. 9a and 9b, in one enbodi nent, each
upper segnent 194a extends fromthe horizontal sheave

axle 80 to 8y hav a hol

o aearaiee S Bu TR oRghs? Bt riufgPrife Ik bl gpme plaes o4
Segﬂﬁﬁﬁ%ﬁ@ﬁﬁﬂ@ﬁﬂhﬁﬂ@@med to receive the | oad pin 400.

Each | ower segnment 194b extends fromthe_ | atch head

192 086k f enaids &xticalesh imbERN-ekt B pre embedineat, the fairlead 1 is

cor rc%‘?lggggdngu lt ¢ S £ %Bdw rﬂeﬁlya fcgﬁ’#lgd t&\?\écﬁén an upper

transv ongltu I nal
segnfenihdatidab bﬁerakletadﬁptaedi 4 olomee efouedztthm [boddtepi J2. 400h  another

064] Like the s 136 delctedln FI GS and 8, .
E he ‘?]I%%RShIBPWs hfof% iﬁae Isisraat @%@%‘&Eﬁdp%glfagﬂda%Wé in FIGS.
aitibS Whid@ arB0RL e@ﬁ‘lléfg 4 §88 EEO?}tﬁcﬁl $iB& atn%rhsfreﬁ elevauon

Ilnks 199 Unl'i ke the bol'ts measur e tensi
f or caéswy ctfhtbeIfam}:ebaqmlnsAesOﬂummlumeFK}Saa}Oasmdei;@EShe hfatlead 1is

th til t | cul.ate the t
e PRk upth s S S80S FRRBRLS £ s P T dfd dhecivot pin
i n HoB%xtdndd dowh 86/ @RPdhdRiWer bhiRiakidh Wreddts150,%2, which are

configured such that its counterwei ghts 197 disp 'ace

al orepupled te shechulbstrugiue d- &huﬁ,hmhkf:@@ fajrined 1p<|le@t<é@1 B4IGS. 1-4,
65 r f. 6
ShO\%/IE]le ?Qﬁé&deﬁ’@gd 1&1%3@8 fbr? a il eg([j%?ﬁiynﬁg%l}]t (lf‘é%l?wcf he hull

suchpdilglof téifectldr ¢ ey fb@dutorghrasketO50,dxrpl ace bet ween
the interior sides of the S|de frame plates 64, 65 of
the fairlead frame 60. [066]9RealioRi cated in FI GS.

o one e 1. ihfigudedh dr4d nod h 9Uh€<hain latch
suc E]a it sn? rgﬁg{da 'S gjilvot a% l'y Courr)@gg&get ween a%m e
uppeassdmoblyddl wath ibs fetdie hedsi0 12 dhay H)eo\held Iﬁloulnﬂdaleamd posmon (as
bracket 5 ther I ment e fair
Cr urRIoR BRI G P41 Feipea Lo caibsied i craresdl sk o vessel
10b, dééfﬁ' ANmRERngdrafRes hisadab Yeedahs tRiEn sh&m&m% MABWE 6, through
and a front el evation
the chain sheave 70, and to the tensioning device (e.g., hauling equipment 7). The
tensioning device 7 is then used to increase the tension in the chain 5. This
operation varies somewhat depending on the vessel and its owner’s requirements.
[068] Once tension begins increasing in the chain 5, the tagline 110 is
relaxed and the counterweights 197 cause the chain latch assembly 90 to pivot
into the ratchet position shown in FIG. 2b. This causes the latch head 192 to
come into contact with the chain 5 and to ride along (ratchet against) the links of
the chain 5 as the chain 5 is in-hauled. As illustrated in FIGS. 5a-6¢c, when the
chain 5 is in-hauled, the shape of the latches 193 causes the chain links to ride up

and over the latches 193 without engaging. As can be seen in FIG. 2b, when the
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view of the fairlead 1. As illustrated in FIGS. 10a
and 10b, the fairlead 1 is configured such that its

wo e@a®3B82 i s coupled to a pivot pin 300, and tPeT/ps004/031092
pin 300 extends down from upper and | ower foundation
brackets 50, 52, which are coupled to the hull
structure 4. Thus, unlike the fairlead 1 depicted in

FI GSehali 4 is beiS: e fr@hédl&ﬁ%e]chq{%@é GheEsk %Eilofﬂscﬁser&fﬁﬁg ?eﬂ&ential to the

10b s pivotalTy mounted bel ow t he poi nt's
conneictunafarefice efthetbmndh@awoﬁObr ackets 50, 52).

Oper gtion [ 067}, During ini installatiaon of th

noor forﬁa?chai n 57§ h'g‘ %ﬂﬁ‘?rrf: ’é‘t'i‘?ﬂ“% LelaFle glev\ﬁe{lﬂo‘i“f‘% device 7
| at chediash e BRihe! As the dhb I 8 f@ﬁﬁﬁﬂ tROSAdd hook, latch
(as shovvnln |G 2c¢) g;éatagllne 10 connect®e a

smal br laichcl3 @i latple heass K32 engagsie thetneneess ehfge dink ithreg is parallel to the

he. NG PEBRuAIE270% Ingvi B oGS, ShGe anfiRcinstbr pah Bieen e

(€. gchaim8WintinBe &AeH PERINII27L brdti@it bBOEIHYNthE GhalRVefCBe Tatches 193
is then used to increase the tension in the chain 5

Thi sanshéieatinb foronpraag Snsighaicad elf@meainst die elven Ve sBrgagement
and fﬁlte%lﬁé’v@lﬁ{he?? cﬁ%ﬂﬁﬂa@rﬁgﬁe n”;lﬁ'e 1&@&%11?%1?8{ gl'é)fﬂleﬁlél tgﬁjsd'm}igg device 7

begi ns 1 ncreasing | chai n
rel ameyg tenctldabed, coutiiae thee tighid Serkibn Bathse ttdnefeebdifiom the chain

| at ch ass ly 90 to piv into the ratchet position
shomﬁwﬁﬁe % thsjensicn B haaad fua q}ealeqswowéiaahem aglg 80. As the
COMBeh&ibRng ARV AEL7 ‘é'bﬁtlihuteg‘ % $h ?(l)lﬂ ﬁleat@ﬁim&? 1ﬁ 'thjeecl"f‘aln‘i’ Ycauses the
(ratchet a%al nst) the I'inks of the chain th

cha| ehamn Jatchi assémblly &, toAdvat luntibity ensidn ilink 99453 1n51a166w1,th and part
5 1s .n- hau%

't oted €37 adliedapinE TORbR Spotiog . BESRRJBE el 5 and rsion tnk

t he 194, GlA@SintbOhe Mok 2Ohthl SHRERY hY-80ASuppafled By fﬂ@@falﬂéhd frame 60
FI G 2b when the -14-chain 5 is being i n-haul ed

t he
chai (€& PPsifien @rsuaead by thes claaii daieh apsedln Qg aint FIGL. Qtab) Thus, the
the ﬁicﬁSP@ﬁa@%EQﬁl@ o(%fachgﬁ" hgg1 gﬂlﬂeé Er%g‘yg%lﬂg eg@% z% Qﬂéentlal to the

t he proper chaln tension 1's reac

deVI ciecuinfeegedsf (heyhag deivet Teedwiigy the In-hdsl ﬂrb&s@ kb%b TFI@ 2b) to
is pai.d out,  the engagi na@hook |l atch or |atch 19
| at cPriRgseadlycRdage¥ith e Frisaefcbe aélﬁeﬁonwhfifhtlhetlﬁﬁlﬂ h@fgi 192 has

Egr nguIH?l g ngtgla ecr't%glﬁt?%)lgz% \{,l\%gdrf]ﬁmrllé?ensﬁﬁ Jos "W bee EduFRd by the
tension link 194 (see FIG. 2a).
[070] If it is desired to release the chain 5, the hauling equipment 7 on
the deck must be engaged to in-haul the chain 5. Once the tension in the chain 5
is largely transferred from the tension link 194 to the chain sheave 70, the tag line
110 can pull on the counterweights 197 to pivot the chain latch assembly 90 from
the engagement position (FIG. 2a) to the released position (FIG. 2¢), thereby
causing the latch head 192 to move away from chain 5. The chain can then be

paid out without the latch head 192 engaging the chain 5.
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chain 5 and the latch head 192 is brought about by the
shape of the latches 193 and the bias force urging the

wo atosilo3ssead 192 agai nst the chain 5. EngagenenPCT/US2004/031092
prevents further chain payout. The in-haul forces from
the tensioning device 7 may be rel eased, so that the
chain tension is then transferred fromthe chain
sheqyg 170 to tAlﬁloth Stllleogre.lsén@ ifnvlsﬁﬂof?‘ﬂﬁ’s béetnodés&‘gbed with reference
horlzo tal sheave he tensioni ng device
contto lpmfsrretcbelphydlmentst pefsazrermnnd inrthe lagt wﬂlarenogtllwu@eghanges

the ch asse 90.t0 ntil its.te

lin Rn%.}’ frﬂ @n&ﬁetﬁﬂ utp(gqp@r(%lélgl% om rt}ferFénrbtfanH scope of the
aCthQﬂthHnlng fromthe anchor 6, through the chain 5
and tension link 194, and into the horizontal sheave
axl e 80 supported by the fairlead frane 60 (see
position assuned by the chain latch assenbly 90 in
FIG 2a). Thus, the anchor chain's line of action has
shifted frombeing essentially tangential to the
circunference of the chain sheave 70 during the

i n-haul process (see FIG 2b) to being essentially
in-line wwth the axis of the axle 80 when the |atch
head 192 has fully engaged the chain 5 and the chain's
tensi on | oad has been assuned by the tension |ink 194
(see FIG 2a). [070] If it is desired to release the
chain 5, the hauling equipnment 7 on the deck nust be
engaged to in-haul the chain 5. Once the tension in
the chain 5 is largely transferred fromthe tension
link 194 to the chain sheave 70, the tag line 110 can
pull on the counterweights 197 to pivot the chain

| atch assenbly 90 fromthe engagenment position (FlIG
2a) to the released position (FIG 2c), thereby
causing the latch head 192 to nove away from chain 5.
The chain can then be paid out without the | atch head
192 engagi ng the chain 5. -15-[071] Al though the
present invention has been described with reference to
preferred enbodi nents, persons skilled in the art wl|
recogni ze that changes may be made in form and detai

wi t hout departing fromthe spirit and scope of the

i nvention. -16-CLAIM
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W claim . Afairlead for guiding and securing a

chain used for nooring an offshore structure, the

wo avosloassd2 conprising: a fairlead frame pivotal PET/US2004/031092

nmounted to the of fshore structure; a chain sheave

nmounted for rotation on a hgi%§ axl e supported by the

fairlead frane; and a chai h assenbly pivotally

wiegsndi ng fromthe fairlead frane, said chain [atch

assenmbly conprising a |atch head for engaging the

lehai A faifleed r guidiaedng sacernerredaingwefbige mopree atpffshorssirycture, the

tch head is biased agai nst the chain and

f%ﬂgﬁé%gknskg traveling in the out direction. 2. The

f ai r p aideadffragiegiiyataly mmeéutmth@ ﬁ&yf@ﬁ%ﬁtﬂmtum ch assenbly

pi vo )
ToU n%giaz!lg sl-féagfeg?glfhlt%{] Bg}r?ttit?ﬁ élllaengéjaa){lj %Eo gh@iglrlead frame;

zmélrlead of claimi1, further conprising a plvot poi nt

22 Steprb y paltC&l 06?9 bm%}@?;gd \M% 1%%“ H@g«fﬂ? 21 ¢ atSa‘iE Chaﬁn latch

a?.’shmbt}azoltﬂpﬁaﬂg aflatcH kmiadfqr ehgagingehe ahampwh&amgala lzttclahnad gngages the
m ad as, said lat,ch h ai.
gﬁg Io _en fﬂ@ E)aftcg\q}elag g,gnas]@d alnst the cha1 e‘r‘ca‘lgﬁjen %[%Hl ra\éellln% 1gn the

pagatdieddiohi S a counter m5|ght. 6. 'The fairlead of
claim4, further conprising a di sengagenent nmechani sm
adapted to counteract the biasing nechani smand cause

% he Irat ediidae aflclhidn MOMRreRVAY chdiPRichesefbB) pivotally depeénds from the
%glrlead of ¢laim6, wherein the di sengagenent

TS g IP%‘@“‘T"I fRerofhan abihy sksgimadted on a first
end to a winch and on a second end to the chain Iatch
assenbl 8. Afairlead for guiding and securing
Sanchdhe Eilead obeleifi river HTRIREIEA RYat gl ths e frame and by
WAhahas chatnhl%tcil %b deh®B i GAARId de?énfa trof théMalrlB@ftadE aMe
pivotally coupled to the offshore structure about a
general ly vertical axis and conprising a generally
hor i o j [ I
o 1 RO bl SRR Ll e B AREH R aBURLS s said
ltolr headagaihst gheichainsai d pi voting |l atch conprising a
chain latch and a counterweight for urging the chain
| atch into engagenent with the chain, said chain |atch
X onf iThe fadeatl of elaigad,evtickadn the biasing mechanism is a counter weight.

6. The fairlead of claim 4, further comprising a disengagement mechanism adapted to

counteract the biasing mechanism and cause the latch head to move away from the chain.

7. The fairlead of claim 6, wherein the disengagement mechanism is a tag line operably

connected on a first end to a winch and on a second end to the chain latch assembly.

8. A fairlead for guiding and securing an anchor chain between an offshore structure and
an anchor, the fairlead comprising:
a fairlead frame pivotally coupled to the offshore structure about a generally vertical

axis and comprising a generally horizontal axis; and



chain only when the chain is traveling in the payout
direction. 9. The fairlead of 8, wherein the fairl ead

wo ec@3I®3$38z t her conprises a chain sheave pi vot abCEUSIHOW031092
said horizontal axis. 10. The fairl ead of cIa|n18
wherein the fairlead frane furhger conpri.ses

shea® elvepes latsh pperahip cepladdo theda ead framgpnd ?Péedatﬁ gwot labout said

hBGAR R Gxit Qafl Y\Rﬁmé‘tﬁwﬂtcoﬁpﬁﬁﬁé’i‘&aﬁﬂﬁ@ﬁ ahd ¥ chifekwQ Bt Ibr urging
axis. . The fairlead of claim8, wherein said chain

thezhein I@drrplﬁq FgaSAHb I the shai daif shajp laeh sqnfigyied 9rengags the
oA bRty wifn thUbﬁalfn@é #dveRth 8 kheaPbuldBectiolr t her conprising
an actuator for countering the action of the

count erwei ght and causing the chain |atch to nove away

9]c ro mI‘BQ?ilI‘?JAﬁ I013]8 VJT%I‘CIII ng filﬁéaﬁlflealﬁ{é fﬁ’[fthe? t:@h%ﬁslga cl’(éﬁ}?srh%é\fé

Said actuator conprises a tag |line operably coupled to
pavowdblecdboutrsasl horizental@wd. and operably coupled to the
counterwei ght on a second end. 14. A fairlead for
gui di ng and securing an anchor chain between an
10f f siThe Enirddad € tlammed, avtdreamthe fedthed frafrigdurtieer cdrapribes a chain sheave

LR T N e R

etipgddltasisan axl e for rotatably supporting a chain
sheave; and a pivoting | atch nounted and supported on
the fairlead frame to pivot. in a plane generally

ner pangrsidadiof tigin Beytiadiesasdighairliich gorhfiisechRodk ahyeed/ e, grasp a
said pivoting |latch conprising a chain latch and a
lngohthech@itght for urging the chain latch into

engagenment with the chain. 15. The fairlead of claim
14, wherein the pivoting latch is nmounted and

18uppdine &drlesd of ﬁ’élf% SrfErthet CRmpiSIRg AR agWRIET F95 CORRTERE AR aption of the
C%FIHIQI?}{GE I anf Jﬁﬁ ﬁgﬁ‘k RhAREAYSo mbod Svayitsn fRichhigad of

4, er conpri sing an actuator adapted to
count er the actlon of the counterwei ght and cause the

]T%gl r ﬁgg?lﬁ%d ? gllqﬁ]ly ?%%%% 11I dd EHTélct ﬁ‘)r 9 tikes ;-?ag 1ihB @{Jerably coupled

erein t ator 1s a
tb iarwanchchapt first end ahd pperabiecouplien tcetihe mn@hwela@taanmsﬁscond end
gravity. 18. The fairlead of claim 14, further
conprising a sensor for measuring tension in the
14. A fairlead for guiding and securing an anchor chain between an offshore structure and

an anchor, the fairlead comprising:

a fairlead frame pivotally mounted to the offshore structure, wherein said fairlead
frame supports an axle for rotatably supporting a chain sheave; and

a pivoting latch mounted and supported on the fairlead frame to pivot in a plane
generally perpendicular to the axle supporting the chain sheave, said pivoting latch
comprising a chain latch and a counterweight for urging the chain latch into engagement with

the chain.

15.  The fairlead of claim 14, wherein the pivoting latch is mounted and supported on the

same axle as the axle for rotatably supporting the chain sheave.
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anchor chain when engaged by the chain latch. 19. The

fairlead of claim, wherein the pivoting latch further
wa@eopndses a tension |ink extending fromthe fRCT/U82M4/031092

frame to the chain latch, and the sensor is a strain

aug unted on said tension |ink. 20. Th airl ead .
1 e it Ro Ot ot rirer SroarE G ot L@ cbuye e action
of 88sburdi®eldpl dnd cisd the Dhin3ateH dodiovd@WhE Bomnhedhath

tension is neasured. 21. The fairlead of claim 14,
wherein said fairlead frame conprises first and second
171 anghdfadleasd oPALWER) whibiemhhd 82502 @A/ @g Bxd &lap@d to lift the counter
rotatabl¥ sqggorted. 22. A nmethod for guiding and

weight pgagt dAViBhchor chai n bet ween an of fshore structure
and an anchor, the nmethod conprising: providing a

chai n sheave rotatably nounted on an axl e supported by
18. f ailh¢ fsirtpad pheteimpl 4y Hirthiol sPmPBISIHE & denser fop@esHFighigpEon in'the
aﬁﬂ{oP%MQilerLéﬁg Hlbg@& ({qgﬁ 1@@ehor chain about the chain
sheave so the~anchor chain's |line of action is
essentially tangential to the circunference of the

hai : ' ins el :
1501 ohE PERET0C R fe RN HEoBRANRN e dbrisisitplon lnk
eatehding A8m tAdkairteed Fradle of the tlaimiaR R, anfl tiret samsor isqrsprringgapge mounted

biaah%g.a.%pain | atch pivotally against the chain. 24.
P ng'df claim 23, wherein the chain l[atch
pivotally depends fromthe axle. 1925. The net hod of

ne. ahapirsedeEnom CE et A aPRLEEn & e 198 Shpff o, o

siBil 2 @evied inGhadherdfon if Webdagyd. conpri si ng engagi ng the
chain with the chain latch and transferring chain

tension forces fromthe sheave to the chain |latch. 27.

olhe gt RRgkaalof Shl M, dheret@iEanlebdRarfd\@intbris€y rkidhd second frame
forces are transferred into the axle fromthe chain

plaiescgtwepg Whichfthg sheavgdxieds Ipiatdy sipPelid- securing a chain
used for nooring an offshore structure, the fairlead
conpri si ng: _
22. A method for guiding and securing an anchor chain between an offshore structure and
an anchor, the method comprising:
providing a chain sheave rotatably mounted on an axle supported by a fairlead frame
pivotably coupled to the offshore structure;
in hauling the anchor chain about the chain sheave so the anchor chain’s line of action
is essentially tangential to the circumference of the chain sheave; and
changing the anchor chain’s line of action to be essentially in-line with the axis of the

axle.

23.  The method of claim 22, further comprising biasing a chain latch pivotally against the

chain.

24.  The method of claim 23, wherein the chain latch pivotally depends from the axle.
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a fairlead frane pivotally nounted to the offshore
structure; a first structure coupled to the fairl ead
wo c@am3sazr adapted to cause a line of action oOPCT/N82004/031092
chain, when the chain is being paid out or in- hauled
o bend about, and_b eneral |y tangential wth
% adi &8e Wﬁ\?P&@f %a”&‘e?ﬁ’t E‘F‘%ﬁfcﬁoﬁlpmaﬁ Hayé“gs‘é’é Heghaip men H}eéham latch
iAsaRtgehihPielrige the line of action to one that is
generally inline with the center point. 29. The
fairlead of claim28, further conprising an apparatus
28d aptl’ﬁ@m%fﬁo@biae‘ialﬁ ﬁofutrﬂh&rl:o rﬁ:ﬁlg eﬁg%gﬁg %e%ﬁlﬂ%lﬂﬁrtﬁe chain latch
wgalnst t he chain. . alr olf claim2
mréfmrlmm@awdmsmrfoms fm theesbesnve tcsfm eledinlatsh s ad apt ed
to catch the chain when the chain is being paid out.
The fairlead of claim28, wherein the second structure
2V s pifhomathbéobddam26; wherciarthaghaipgension feRes abe frarisfaried énto the axle
Hqgﬂﬁyhﬂﬁﬁ- pand securing a chain used for nmooring an
0 ore structure, the fairlead conprising: a
fairlead frane plvotally nnunted to the offshore

2?11 e u %hflaillrﬁad V\Alg;' Eétii&]tnrﬁmﬁl? ecurhng] El!%m urslgd Br mégrgrll'é) efn oqféfﬂ)rg structure the
faiineddawihpesing:0 bend about, and be generally tangentla

D e R

20s eq 6ifd sHRARS cdupled ad B Fairlghd! fhnd dnd @dpledac taeda llﬁe &Metion of

eral l inline with th ent er, 0|nt
“‘ﬁfgla‘r“ FTgfbtg?j"‘t?fn ’)éllbﬁ‘P%P%* outqrig- h@ﬁe Bﬂﬁf‘i‘% aH%B?w%“FB’l“Y
thigastiad @ith, aditd Rvirgfa deh@r g@ﬁtoml nmeans agai nst t he
chain. 34. The fairlead of claim 33, wherein the

por t #8%F0Bd strusBrswtaniad tehange theline ofasinn tp gpe Gakis nggplly inline

withanehaidn p¥en the chain is being paid out. 35. A
fairl ead Por gui di ng and securing a chain used for

mooring an offshore structure, the fairlead

290MPThS bffkad Bf {18k iSe Adnts &Rfﬁm@fn\é qh %ﬂaYatlﬁDaHQﬁt&ijtotb@astatb%rtmn of

of fshore structure;
the second structure against the chain.

30. The fairlead of claim 29, wherein the portion of the second structure is adapted to

catch the chain when the chain is being paid out.

31. The fairlead of claim 28, wherein the second structure is pivotable about the center
point.
32. A fairlead for guiding and securing a chain used for mooring an offshore structure, the

fairlead comprising:

a fairlead frame pivotally mounted to the offshore structure;

first means for causing a line of action of the chain, when the chain is being paid out
or in-hauled, to bend about, and be generally tangential with, a radius having a center point,

wherein said first means is coupled to the fairlead frame; and
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a first structure coupled to the fairlead frane and
adapted to cause a |line of action of the chain, when

WO b@sobssn i s bei ng paid out or in-haul ed, to Pends2004/031092
about, and be generally tangential with, a radius
haV|ng a center point; and a second structure
pi vOBeEPRd/mES &oF dﬁ%ﬁg%“fgrtb‘?ﬂ“@f’rfg aetignytp epgythat iy generally dyins vith the
cbfle§H@A0e the chain, and having a sensor for reading a
tension force in the chain. 36. The fairlead of claim
35, wherein the first structure is a wi | dcat nount ed

3§ or rI‘ﬁé ﬂléﬁﬁ of)aalg'm?ﬂr@lels ngitng fopﬁasflﬁér g %&ﬁgn of the second

frane, e axl e being cent e cent ol nt
HS%nS$hemfm¢dMGad of cIa|n136, mhereln t he second
structure is pivotally nounted on the axle. 38. The
fairlead of claim35, wherein the second structure is
3dadapiTeefdirtead hﬁdgim KR 8 whblieimeh&)portimt ofohe decomdimeeanh@ta menns for
poi nt. 39. The

| e center
% Ing.‘gch%lfl é’le%\ %m%fgnlsva?mlgenmﬁl%uﬁe sensor is a strain
gage equi pped boIt having a | ongitudi nal axis that is
ener r a l.ongitudin axi s of
ocondustrt Biae 260 st Simanantiior TopSrengiiiore stucture, the
taheldedomptibigg:sensor is a strain gage equipped |oad pin
havinﬁﬂa Iongltudlnal axis that is generally

per p8ftlead|ipmengyolpllygpryinted ds g tfsBarsstectuisie” second

St r ug it Strucfuke coupled to the fairlead frame and adapted to cause a line of action of
the chain, when the chain is being paid out or in-hauled, to bend about, and be generally
tangential with, a radius having a center point; and

a second structure pivotally depending from the fairlead frame, adapted to engage the

chain, and having a sensor for reading a tension force in the chain.

36. The fairlead of claim 35, wherein the first structure is a wildcat mounted for rotation

on an axle supported by the fairlead frame, the axle being centered on the center point.

37. The fairlead of claim 36, wherein the second structure is pivotally mounted on the

axle.

38.  The fairlead of claim 35, wherein the second structure is adapted to change the line of

action to one that is generally inline with the center point.

39.  The fairlead of claim 35, wherein the sensor is a strain gage equipped bolt having a

longitudinal axis that is generally parallel to a longitudinal axis of the second structure.
40.  The fairlead of claim 35, wherein the sensor is a strain gage equipped load pin having

a longitudinal axis that is generally perpendicular to a longitudinal axis of the second

structure.
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