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Background of the Invention This invention relates to the field of

| eg | ocki ng and supporting systens for self- elevating platforns or
jack-up rigs of the type used in the offshore exploration and production_
of hydrocarbons, as well as for other purposes Cffshore pl atforns have -
been - used “extensively Qi i | cand. a3 E - :-trnental shel f .
regions for oil and ga S, pi pel i ne punpi ng

‘stations, personnel accormodatﬁ ogs ana ;:ﬂr sFeI I ﬁneous service and work-over
oper ati ons. Fi xed offs ded to rermain-in one

| ocati-on, tradltlonallyae hore transported.b bar tot

of fahor o | ocat hiveRigRiAles e of 156 igkial SR URRRItng S Fon fanat
permanently affixed to the sea floor. Mobile offshore vessels have been
devel ope@levating crlatfarEsopt iAckiup rige|@f the typedisgd ingtheoffshiore iexplaration @Adch
drilling,. J)roductlon or- wor k- over operations can be conducted and which
usual | y wroductiemaf hydsecashens, ps welliasforoether Rmppseso fafshore platigras henabeead,

after which it can be noved to.a different. location. Various types of.
mobi | e olbet @xtensivelicby theaciband gas irslusiryie continentaltshelfsegions for oil andgas

i ndustry including. semi submersible platforms and floating drill ships for
deep wat drillingprodudtionsopepations cpipelingeriniping statians] peesonne! ancobmyadsatioasdnd
jack-up platforns for shallow to noderate water depths. . The usual

j ack- up efiécEianeoud sdriice andiveriooved apdrations. ncl udes a barge hul | and
supporting | egs which are capable of being operated to raise the hull above

the surface oFixet fshoregilatforhs, intdritiedtal remziy inlsne Ipvgtibra traditibhaiy arobuiessel
fromone |location to another wth the | egs raised up through the hull.

Upon r eaghidharé Nearsportad e H)élgéttd)(ﬂﬁle off§Ror! i@&éﬁdrngaunched\ﬁﬁog&’t&@aﬁato an
PCT/ US98/ 12457
upright position and permanently affixed to the sea floor. Mobrle offshore vessels have
beeo developed to meet the offshore industry's needs for a facility from which drilling.
production or work-over operations can be conducted and which usually will remain at one
location only while operations are conducted, after which it can be moved to a different
" location. Various types of mobile offshore vessels have been developed to meet the needs
of the industry including semisubmersible platforms and floating drill ships for deep water
operations, posted barges for inland waters or bayous and jat_:k-uo platforms for shallow.
~ to moderate water depths.
The usual jack-up offshore drilling rig or platform includes a barge hull and
supporting legs which are capable of being operated to raise the hull above the surfaoe of

the water. The barge hull may be fowed as a ﬂoating vessel from one location to another

with the legs raised up through the hull. Upon reaching the intended location, the elevating



system V\HOI Iogg\éer the legs through the barge hull until firnmy engaged with
~ the sea -093(.. 2Cont i nued downwar d jacki'ng on the | egs wBGT/USM8(1R457 =~
i n-penetration of the legs into the sea floor until a firmfoundation for

the footings is achieved, after which, continued jacking will cause the
hull to Iift above the sea surface to a height greater than the anticipated
- highest _wave hei ght during operations. The el evati ng systens fof

j ack- up systemoillawer thadegs/throughthe barge bulb pntildirely. epgagedawiththecspa floor. .
consisting of one or nore chords, but nost typically of three chords. One
‘or mor e Coptinuedatoriniard éacingonthe degsndllirgsult tvpenetr@tipe afjthe legs inteethersgads of
each leg and are driven by pinion gears attached to the hull and powered
by hydr aidor antiled fison faundatiorefoe therfoetingsds hehieved, aftesvehichy cantinuedgackirg Willk nown
to those skilled in the art. The pinion gears --may be arranged such that

t he pi nicausteied hull fckft abvvedios sea surface to auwEght greatenthiah thadnticipated highests, or
they nmay be oriented as opposed pinions with a toothed rack nounted on each
si‘de of \gaveeBeight d@thgchyserdtions. engage the opposing pinions. Miltiple pinions
often are stacked vertically to provide enough force to Ilift the desired

| oads. The%léhaﬂi%gyéwm frjackgp ﬁyébéﬁﬁeﬁﬂbnh%ﬁ'@l@é\thfe‘érﬁfﬁﬁé@' legs

| oadi ngs from storns ich exert wnd forces on e platform and w nd and

- wave f orgRH el cditisting®F ofé of ﬁx%rdoéflﬁ‘ﬁﬂé? bﬁ} moét (7PiERI GYithreB cﬁﬁrd%.h@ﬁ'fé cfr%&es ,

t
together wth the heavy weight of the platfofim can result 1n a large

| Nt er 8CtdAnrds eBadie Gl BloRl Y hBACLIIHE chBAs HakE g id Bie difaf! ved

at the T eg-to-hu I nt'erface” or €onnec st 1In engt heni ng and

rigidi fﬁl;{‘,\ﬂr&&f éggﬁjtg@échéﬁ‘% ti\é‘th%flféflﬁ'ﬁ polafdd ?};8 ﬁ%cgéugw@!éiﬁﬂié %r Hléctro-

provi de I'ng systens which are ~engag er the plattorm has

been e SHALELS bS] REIRDARGI ihiPlo oo SRIFEA 3708t THE ki 48

condi tions are anticl pated. OCKI ng sys I'ncl ude

el ongat el hRalanybl Sloh et iR pHRTEeHIALE Y SShibPor LMD WR I O

the elo

g%?aggéf‘?‘?ﬁ?r they may be oriented as opposed pinions with a toothed rack mounted on each

side of a leg or leg chord to engage the opposing pinions. Multiple pinions often are
stacked verticélly to provide enough force to lift the desired loads.

Such jack-up rigs are subject to large environmental loadings from storms which
exert wind forces on the platform and wind and wave forces dn the legs of the platform.
A cbmbination of these forces, together with the heavy weight of the platform, ca;n result
in a large interaction force between the platform and the legs which n:xust be resolved at
the leg-to-hull interface or connection. To assist in strengthening and rigidifying the leg-to-
hull interface, jack-up rigs typically are provided with leg locking systems which are

 engaged after the platform ha;s been elevated to its desired position or, in some cases,
when storm conditions are anticipate_d._ Prior art leg locking systems typically _include

elongated chocks which have surfaces configured to conform to the teeth on the elongated
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| eg racks. ks are positioned vertically so as to nmesh with the
teeth and'fﬂ%gwggéf_nnved hori zontal |y by means ‘of ‘hydraul i ECEMSPHIPSFT
screw jacks, electric notors, etc. until they firmly engage a plurality of
teeth on each chord of each leg. Various types of mechanical and hydraulic
means then are used to | ock the chocks into engaged position, so that they
serve to lock the legs in position, as well as to rigidify the el evated
struct ur e legmacksn Siheathocks areppositionedeertically soras to swash| witivthedeetbanddhen aren
waves and the |ike. A principal problemin such prior art structures
rel at es t ombied herdzadallyyby meams oftedraulic\cylinders) Iscrevajacks) iefeptridTaoctors téte dintil
chocks and the teeth of the racks on the |l eg chords prior to " engaging the

chocks. Thipepifitiniy efigage & plurghityicfiteetht bie dacli chofd of @abh Yeg. HVaribEE tyésoL
the legs are large, the individual rack teeth at the three | eg apexes nmay

vary sl i ghihb¥hdricinan8yrailid fiedns thai areQmed'te lictkith8 SRbéks! iftd éiyaget ipdsRioR]
the hull, due to manufacturing tolerances, inposed |oads and simlar

factors. Igq¢ tm SHWS ¥lock the Iégkm?pbﬁﬂoﬁta}sé\/vélﬁés f@g@aw e el%\gt%dlij Fﬁﬁcthfeet h

ath one ?pex 0 sane leg to var?/ vertically, relatTve tot _ from
Epé’s‘;z‘? th ElIRORS diich (Rl i e loetind e I SO watel SR In IS, oot
i i ted verti cat PR proemSliph B %ﬁ%@?ﬁ HERk BHF E?%SS(ER’E ﬁo\‘bﬁgﬁ’eiv‘”

| at f . . .
bach of 't ﬁ%%gf Aidhind ﬂ}e?*g?@{ést%éf'%sﬁéﬂéﬁ%atgéﬁéﬁttﬁ%?%ﬁ?:?ﬁs K9 &%ﬁ% tgm‘h’tﬁ

h K _ . i or . . :
Funct i on BGeRRIIHR i oCRea TS pifon ardie cah Rt tie IKoTorernly L HWever. sinke o
whi ch t he 18R BBR SIS RIOPBR SETY U 5aHY 1oLt 7 BaitveR ed FPErPIPRHEYSIABH S5R: ol
engagenent of the QhOCkitﬁﬁert@r?éWith the rack teeth. Wth such sys [

) h tens, if
the verti GAChaQihgsiferR lopplypKie the suace: PEdns, il due tfosmagytacturing

verti cal . L. . - 3- . WO 99/ 00552
PCT/ US98/ tolerances, imposed loads and similar factors. It is not unusual, with the leg at a set

position, for rack teeth at one apex of the same leg to vary vertically, relative to the hull,'
from those of another apex of the same leg by 1 to 3 inches, plus or minus, over the 12
- inch vertical dimension of a typical tooth. Thus, mating engagefnent of the chocks with the
leg rack teeth requires that means be provided for fimited verticél adjustment of the.
individual chocks relative to the platform body, so as to align thé teeth of each chock with
the teeth of each of the leg racks prior to mating er;gagemeht of the chock teeth with the
rack teeth. Various prior art iegAlocking systems have provided this function by including
means for vertical adjustment of the chocks relative to their supporting housings or
structures mounted on the rig hulls, after which the chocks are locked in their vertical
position prior to horizontal engagement of the chock teeth with the rack teeth. With such

systems, if the vertical adjustment of the chocks is imprecisely done, a slight vertical
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m sal i gnment between the chock teeth and | eg rack teeth can result,.which
Wil prod¥@9/es52ss concentrations between partially engag@alswtdasM| ch
greatly réduce the effectiveness of the chocks. Anot her problem .
presented by prior art leg locking devices is their failure to accommodate
manuf acturing tol erances of leg rack teeth. Mst rack teeth for jack-up ri g
legs are flame cut out of heavy steel plate guided by a physical tenplate-

or conput eiisaliymnientibetvizsrn thegchoek testi dnduéy eapkdabthivantresult athisMiiliqgodessis e
di storti.ons, producing teeth which can vary in size by as nuch as 1/6 inch.

‘over a tygiresd dohceRatidrao betwesn partidllyi 8ngatRsd nédthewhich b%ﬂkoréﬂu&e the
systens, to have the toothed chocks engage at |east four teeth "of each |leg

rack, thegcgegivankas bPthethogRgUf acturing tol erance errors over the length of
four teeth can be enough to cause inproper mating of sone of the teeth, '

agai n_causi Ng ahbfies rgﬂl fF Fefs%hte‘a”§¥ ‘ryﬂo?*hrﬂg%%rggﬁl%%r E%@)fei?nlure to

di stribution of Poadln es over eng her

pr obl em %E&dﬂﬁ%a r,{-,g{,lffé&gn@@r&%%% l%cﬁ?@eth S Mﬁ??ackqgetﬂ%ﬂ j%@l? ]ufﬁ 8} ter

bei ng expose orm

1 GPeEna i o S A B A Y Bt
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platform . oich can vary in size by as much as ¥ inch over a typical 12 inch tooth. Since it is
desirable, in leg locking systems, to have the toothed chocks engage at least four teeth
of each leg rack, the accumulation of manufacturing tolerance errors over the length of four -
teeth can be enough to cause improper maﬁng of some of the teeth, again causing stress
concentrations which negate the desired even distribution 6f loading forces over thé
engaged teeth.

A further problem with most prior art leg locking devices is that the devices, after
“being exposed to storm loadings, may become jammed and are very difficult to disengage
when it is desired to release the .Ieg locking systems.

In additidn, some prior art sys_tems' rely upon hydraulic forces for retaining the

chocks in mating engagement with the leg racks, which creates a risk of disengagement

in the event all power is iost on the platform.
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It is, therefore, a principal object of the present invention to provide an
i mproved jack-up platform |l ocking apparatus which will overcone or
mnimze difficulties inherent in the prior art. A further object
of the-invention is to provide an_inproved jack-up platforml ocking-- ]
apparat us which wll-securel y eng@biectshef Inventionp platformwi th the | egs and
whi ch, once engaged, operates independently of the |leg jack-up nmechani sms
“and -whi ch 'i.s _dit isplteerafale, a plincipalobject of) thespresentinventionub jpeevide anfimptaved i n
the event of power loss on the platform A further object is to
provi de SEekiup platformupckingafparatus whichivgil apgraomews mihintize difiicuitieddshérent in
vertical adjustnent of the chocks relative to the teeth of the racks in a
si npl er, theélpriofafty and nore.reliable manner than prior art systens.

A further object is to provide such a systemin which a plurality of

relatively shog furthepbbjeetdf the ﬁ#vbﬁﬁtﬁfis% %?Jvi@@ﬂﬁﬁﬂél%véd facRiupplaEsHni BcRiAgh

chock unit, each ‘engaging preferably not nore than two consecutive teeth

L o, AR WTRECOS g Ut Wi s s i g

variations | racks. urt her object

weciges”t SPien ARG M bp R RRIER, Ml RELKE St URECC!

wedges for

verti oal | Xyl 1BLbAfo S HUPERIe Y0 dhuld R h2Geh A BbuD ol dpfo iddor eS|

sel f-1oc hortzon screw mechani sns 'y

i ze or ot oS 103REBR Sohvh lndfR ARG MRy Ahards RN ¢ e

sgst e.m | nprrla\%ggse Por%?t}ctai g&}ﬂstment of the chocks r_elative to the teeth of the racks in a simpler,
sturdier and more reliable manner than prior art systems.

A further object is to provide such a system in which a pldrality of relatively short
vertically aligned chock segments are provided in each chock unit, each engaging
preferably not more than two consecutive teeth of the corresponding lég rack, so as to

. minimize the effect of tolerance variations in the flame cut teeth of the leg racks.

A further object is to provide such é system which utilizes hydraulically actuated
support wedges for pdsitioning and supporting the chock segmenté horizontally and
vértica!ly for- mating engagement with the rack teeth and which utilizes self-locking
horizontal screw mechanisms for mechanically locking the supporting wedges and chock

segments in the engaged position, so as to minimize or eliminate reliance upon hydraulic

pressure for maintaining the sy;stem in locked position.
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PCT/ US98WD3950s52 : A still further object is to previckdsazsh a
system i'n whi ch the support wedges and chock segnents can be quickly and
easi |y disengaged, without the risk of binding inherent in prior art

syst ens. Dr awi ngs These
and ot her objects and advantages of the present invention will be gpparent

- from the fol|awtidguretr dbjeetlisdo pedvide sth #bystedy iavHiciethecsUppdrtistgesideof |

taken in conjunction with the acconpanying draw ngs wherein:
Fi gure 1chdckaeghidntbédrihé Qickipaid adsily idenghget, Withbutthe risk o binbiRg ikhetenton
which the leg | ocking system of the present invention m ght be used,

il |ustra§{ﬁﬂbr%h§%kﬂﬁﬁ§ triangul ar. jack- up.legs, and the placenent of the
| eg racks ‘and pinion jacking systens used for raising and |owering the

| egs relative to the body of the rig; Figure 2 is a fragnentary
view, in elevation, of one chord of a leg of the jack-up rig .of Figure 1,

illustrating the relative positionséﬂéﬂﬁﬂghelongated toot hed gear racks on
the leg chords, the jack-up pinion e leg locking units in

ol cvat 1 on shollis Beotidlen BEReHkass o e propeltibiprin s Aarhe™
o a | ooy inen IRt B3EHea 'dBSCRboR, of Aohidiered. Sfppiment bl tARa B and
partly in section.of the unit of Figure 3 [l lustrating the toothed chock
segnent SC%W‘%BMW“&@@@?P%%@ Hrewings WherBIN: sy hori zontal positi oni ng

11 ust Fated (HOWECt ByMUREAERgh Plan eV ALAACIGR 1 Of B8y BPB OROHEh e pdc
\Ié\gT? ?Jlsggggé% system of the present invention might be used, illustrating the three triangular jack-
up legs, and the placement of the leg raéks and pinion jac-:ki'ng systems used for raising and
lowering the legs relative to the body of the rig;
Figure 2 is a fragmentary view, in elevation, of one chord of a leg of the jack-up rig
of Figure 1, illusfrating the relative positions -of the elongéted toothed gear racks on the leg
- chords, the jack-up pinions and the leg locking units in accordance with the present
invention;
Figqre 3 is a view in side elevation showing one half of one unit of the leg locking
system in accordance with the present invention engaging the rack teeth on one chord of
a leg of the pilatform;
Figure 4 is a view in side elevation and partly in section of the unit of Figure 3,
illustrating the toothed chock segments and support wedges used for veytical and

horizontal positioning and support of the chock segments, with the chock segments being

illustrated in a stowed position, not engaging the teeth of the leg rack;
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Figure 5 i arged detail sectional view, taken along line 5-5 of
Figure 4, gvﬁ:g&/q%?%zustratl ng details of the gui de means for PATEBRA¥Cting
t he upper and | ower toothed chock segnents; . Figure 6 is a view -
simlar to Figure 4, but showi ng the toothed chocks deployed to engage the
teeth of the | eg rack; Figure 7 is a'fragrrentary view, partly in
section, taken enerally along lines 7-7 of A  Figure 3 and illustrating
details of .the ?zgm Adp %8@6%&%%6%9%@?%‘@%%@#3&‘élOWSd‘Eﬁl%\?;OfﬁlSUf%én?F‘AI
support wedge of the systeminto engaged position; ure 8 is

f r agnent ar jllugtreting gtaile \of ithe: guideirapans @l(emfeg@neeetmgythal URPgr | angégwsr qushed
Figure -3 and illustrating details of the hydraulic and nechani cal system’

- for positiehocigsegraentsocking- i nt o depl oyed position one of the support
wedges of the system Figure 9 is a fragnentary view, partly in
section, taken Rigurg6 is aneiewSirilarfto Figure &, But shoving thestoothiedrahodks deployed ta he
hydraul i ¢ system for positioning one of the toothed chock segnents of the
system engage thereeth dfdhe legaavk;ew i n el evation and partly in section
taken along liné 10-10 of Figure 6 and illustrating additional details of

the threaded wegigare Pisa fragrfertanyaviev, Sartly inscitior stakén génerally anng Hings 767 o
Is a fragrrentary view, taken along a |line 11-11 of Figure 4, an

iIlustrati purélgtant Islms@éurrgméta%ﬂmw&ﬁ@mags &hd SRde bhanddmardediotkiAg the
retai ning apparatus of Figures 8-1 Figure 12 is a viewin

3/'0 evat gon gemtrdl 30 phért Weﬁﬁé%fﬁve éwfeﬁhﬁ%nga@écpm on;of the systemas they
ppear 1f t e teeth on thé leg rack and the teeth on the chock
- 7- Figure 8 is a fragmentary view, partly in section, taken generally along lines 8-8 of
Figure 3 and illustrating details of the hydraulic and mechanical syStem for positioning and
locking into deployed position one of the support wedges of the system;

Figure 9 is a fragmentary view, partly in section, taken along lines 9-9 of Figure 3
and illustrating details of the hydraulic system for positioning one of the- tgothed chock
segments of the system; |

Figure 10 is a view in elevation and partly in section taken along line 10-10 of Figure
6 and illustrating additional details of the threaded wedge retaihing apparatus of Figures
8,9

| Fijure 11 is a fragmentary view, taken along a line 11-11 of Figure 4, and illustrating
details of the gearing arrangement for the threaded wedge fetaining apparatus of Figures
8-10;
'Figure 12 is a view in élevation similar to Figure 6, but shoWing elements of the |

system as they would appear if the teeth on the leg rack and the teeth on the chock
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PCT/ US98/ 1'@41599/00552 segrrent s initially were vertically m saln@m@mmﬁh t he
teeth of fhe leg rack being initially approximtely 3 inches. higher than

t he corresponding teeth of the chocks; Figure 13 is a view simlar
to Figure 12, but showing the parts of the systemas they would appear if
the teeth of the leg rack initially were approximately 3 inches |ower than

the corre Litg nﬁ:ﬁ‘agm:% \ieh&awlﬁﬁi‘avﬁssw&ﬁ the teeth of thie 18§ r&ckBeihg uﬂtlally

sinplifie l'ustration 1 n expl oded view of an alternate gui de neans

o ”t'érc'on.r‘g{&ed &g%g%ws%m g{@: %ﬁtbb%ﬁé‘%ﬂoﬁ&tﬂg'iee‘tﬁw&@g the

i nt er nedi of the ure 15 is a

X'hﬁévkz segnent s Feue 2 9“4“{’%"*'“ tﬁﬁ%%hgﬁéﬁf'éﬁswm&%ﬂs °Pt§‘@ Yo affhey
k- | ocki

Fi guro-o. i abpael P A RELer 8P leg et ualirart SnrbmBialy ShciefioBpribn . o
3B has bab cateapemiatesth of e ok Legrmsais!’ 1! € MANS SE‘J%LS of The
pllurality of vERYEd4 ‘?%ﬁ' Gt INERRE eroeRed YE At an AlTpalecapids means

| ongi t udi naI I)é of. each rack. %ach of the chock segments is_relatjvely

short in Ifeni @rgenﬂ%ﬁtma. WePEhang jower tagthed shoskisegmedts aRd the intermedigle

teeth of the |eg rack. The toothed chock segments have inclined upper and
| ower be#uPpgrtyadgssesmant eftheSysled: conf or m ng wedges whi ch support the

chock segnents. The support wedges permit horizontal and verti cal

adj ust nent of Fligure A8dka ¥ieyhsimilar totRiguredh bot ilusisatingthe aippeoand lowas doothed

vertical position of the corresponding rack teeth to be WO 99/ 00552

PCT/ US98/ thagksegments, as well as the intermediate support wedge, being provided with back-up

. locking wedges; and
Figure 16 is a view similar to Figure 6, but iliustrating an alternate configuration for
the intermediate support wedge and in which the anti-rotation guide means shown in

Figures 3-6 has beén eliminated.

Summary of The Invention

The leg locking system of the présent invention uses a plurality of vertically éligned'
toothed chock segments disposed longitudinally of each leg rack. Each of the chock
segments is relatively short in longitudinal dimension, preferably engaging not more than
two teeth of the leg rack. The toothed chock segments have inclined upper and lower
beanng surfaces which engage conformlng wedges which support the chock segments
The support wedges_perrmt honzontal and vertical adjustment of the chock segments, to

“conform fo the horizontal and vertical position of the corresponding rack teeth to be
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engaged by the chocks. Double acting hydraulic cylinders are provided for
movi ng t heMOR005Rhock segments and their “supporting wedgesPCHUSISAR# nneNt
and mati ng engagenent. with the correspondi ng rack teeth. Mechani cal screw
“nmeans with self-locking threads are provided for |ocking the engaged
systemin place, independent of hydraulic pressure. ' Uilizing a .
plurality of short, independently adjustable, rack chock segnents, each -
engagi ng srghgedby thexHocks.r Boulile actingchyideailic cylindeineatequrovided formadnng thegack| e
the engagenent of four or nore teeth of the leg rack by aligned rack chock -
segnent's, ¢natk Segrhéntstandghéih sumsdriingg wedgediinteralignment and reating engagementawvithial
rack teeth. Uil1zing wedges for horizontal and vertical adjustnent and

support ofths h@rie8sbnding Thcl GHIRN tMedIRMILaP Sclede nidadls with sbilfodkig threadsiarg
and 1 ocking due to inposed | oadi ng during use of the system as well as

reduci ng tsdt?gvi&é’& fét 1986655 & \A%rg]é?;i@g%?gt%g“nﬂﬂaéé]“t‘nu‘éb%’n@gh%ﬂwyfo‘?étklfc"t%raﬂsdréﬁ

parts to owed position esired to release the rig | egs.

parts to ctoued 'p When Tt Ts desiTed (' .
ack- up. pl at 1 oF a0 apluglty JFepefindebERIGTN 2ol Rt ETak oo edtho fE0Ed,

;ae_%ul); ant %ﬁ%@ﬁﬁﬁﬁ%‘vm}a?ﬁ G AREh, o8 BBl 8Fand 16p Bk, akee Bosalfl .*f‘FeEZ
| oge 14 ahaeaStent BRUFBr ity RAEOL 18 THRBY Hghe e b saahierfy iR ™
B compant daneheceregs of A aralyaariies ih Sibfignatrark et piuidind ieboes for,
hel | por t, NeTFRTAGREN AR atctes BHE SHPIRITEO! i oK SBP AL s SArBFNtE FebusmaTash | s
5y R o R AR e e
PCT/ US98/ 1a254rggucing the force necessary for unlocking the system and returning the parts to stowed

position when it is desired to release the rig legs.

Detailed Description

Figure 1 depicts, in plan view, an offshore jack-up platform of the general type
which advantageously may utilize the leg locking mechanism of the subject invention. The
platform 10 comprises. a buoyant barge hull 12 which may be self-propelied or towed to a
desired Ioca;cion. The hull serves to support and transport a plurality of platfcsrm legs 14
which, in the illustrated embodiment, comprise three triangular platform Iegs. The deck 16
of the platform is fitted with the usual accompaniment of offshore drilling and/or production
equipment such as a derrick, dr'aw' works, pipe racks, mud processing units, crew quartérs,
heliport, lifting cranes, etc. Each of the three corners of the platform is fitted with a vertical

well extending through the hull which serves to guidingly receive one of the platform legs
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- above the water

14. Each of the three platformlegs c'orrpri ses three vertically, extending
chords ‘18 wbivebossare structurally tied together. and unit edppynasod/lssy
bracing 20 in suitable configuration. When the platformis being.
noved fromone | ocation to another, the legs are carried in raised
position. The |l egs may be segnented, with | eg segnents being carried on the
_ deck and then aligned and attached to |ower |eg segments when it is desired
‘to lengt hes Ehlieof the Shree platform I%mﬁﬁi%d&' thtdeOVeRticip eRfendinigschdfdd 18 Which
~location for operations, the hull is elevated above the surface of the

wat er by 4 acdthiofiral ié@ﬁgéﬂ%ﬂ&%nﬂ@%xlﬁlbrdlb?ﬁlﬁﬂg é@ﬁﬁéhitbblécd?ﬁﬁ%ti&hpor-

Once the supports on the bottom of each leg penetrtate to sufficient |oad
bearing strat 00 [aeki o b - orm

i Bl el 8 IRt o AR oSl an et Brft

free fro Wi+ L,Ge I Gl; . One
type of dBIASARPoRen oS baE ke amditbl WHElREeDRhS e Bpriep on the

Cystom 14pa o B ahd i 1o Bl s BBk A6 30 Bl B,

~ext endi ng d?ubl e sided toothed rack 22 with a plurality of flame cut teeth
24. Qppo Qﬁ erﬂshi on gears 26 engage each side of each leg rack and matingly

engage the rack teeth. drauljc or elecfric_drive nmechani 7 carried by
Che bl at T or m goRs ikt Bachés S desired lopaianior roalignsdar huf & fIPKRtef on
-to raise or | ower the latform|egs relative to the hull of the platform

Once t he 3hoxertBe surface of the;watel;byJaciking the ieg,segments dewn wtik theyoreachithen of
the pinions is discontinued. The pinion drive systens are of self-I|ocking
desi gn, f¢egndioornh&ncefhe supppHs anrthe otiomyof each leg renetratesior wiffidiertigadd
position. A plurality of leg |ocking units 28, in accordance with the
present ibeasng stsata, epndinugd fackingraf ¢he leg unite will eisedthenplatigem above the watepty
99/ 00552
PCT/ US98/itsziesired operatiog height where, thethudlawill pedreefren engagersentorithsibgrhighest
each of which has two teeth shaped - _ '

anticipated storm waves.

One type of commonly used leg jacking mechanism, for which the subject invention.

is -pérticularly useful, is known as a rack and pinion jacking system. In this system, each

‘chord of each leg includes a longitudinally extending double sided toothed rack 22 with a

plurality of flame cut teeth 24. Opposed pinion gears 26 engage each side of each leg rack

and matingly engage the rack teeth. Hydraulic or electric drive mechanisms 27 carried by

the platform power the pinion gears for rotation in the desired direction to raise or lower the

platform legs relative to the hull of the platform.

Once the platform is at its desired élevation abbve the water, operation of the
pinions is discontinued. The pinion drive systems are of self-locking design, so that they
will maintain the platform in the desired elevated position. A plurality of leg locking units

28, in accordance with the present invention, also are carried by the platform. Each unit
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to conformto the teeth of the |ongitudinal Ieg rack. Wen the toothed
chock segn¥@/083%% matingly and rigidly engaged with the |®ecrvseskgssras
descr.i bed herei nbel ow, they serve to |ock the |eg against |ongitudinal
novenent relative to the platformhull and al so protect the pinion gears
from excessive | oadi ng, binding, deformation, etc. due to extrene

condi tiens . encountered during storns. Referring now to Figure 4,
there.is ||hd:ludes tweeverticallyl aigaed gear chodk pegrhents| eacheoftwhich has twe tegtheshaped

| ocking unit 28 in opposed relationship to one side of a |ongitudinal |eg
rack 22. téicohformito thetestte bf the dprigitadinaldegi rack. WWheéritHesoothed ohsuk segsntsarei de
of -each longitudinal leg rack. A three |leg jack-up, having triangul ar

legs, thusmayiyahg dididheeRgageidasith thedég ratkesas débéibRarteteiabdlow! thegiseriedd i N

the relative positions they woul d assume in st owed position (F| gure 4) and
i n depl oy&gek ﬂhﬁ%%ggﬁﬁﬁ' Ibhdiftidiral BBUEMENt relative to thefAGbrmHul 'aﬁﬂ 'éls‘&%r&l@bttthe

includes arigid ou5|ng carried by the hull and adapted sul tably
support a #Sm 184dik e‘fUH‘rﬁt N rlm t al
beari ng S%ISHSQSI% 39@&?&5&\%&%‘ %Ibﬁd'ﬁ g’r wa '042&gn oppose SI de\i/t\gﬂg
portions a central opening in the housing 36 into which
are reces(ség\gbgﬂgbg%vtamg&&oﬁnents of the locking system These

EEZ‘S&GSG o 1 onsrering 7k AU BERTE sl "ﬁ%&%%‘w%‘*a%ﬂﬁ"‘g%%wb%r
suppor ¢ wslise 5 SipDE ﬁéﬁhg%éﬁ‘ ro el Y Y it of "*‘Ufan% &l J
he upper A tﬁeéré@ i i i M uniliipe e ogfaﬁﬁﬁﬁfﬁﬁeﬁ%i”ﬁu dinildes

gnlof ;bisggrrer](t S rgg ngbj%g up, SJ:HE g#a‘#gﬁla? Vé)g% hus‘“v’%j&ﬁ rquuIr%re?ghqaen such units.
PCT/ US98/ 12457 s, i ck hi,gh-str th steel so that they are able to
wi t hst and 30p HuStatiy Sain Ade hassioes dhey wonld $esiined SLOueERPEIOR he

| egs of the pl atform 10. The preferred sl ope
(Figure 4) and in deployed, Iocked position (Figure 6).

Each leg locking unit includes a ngnd housing 36 carried by the hull and adapted to
suitably support and guide the movable parts of the unit. Upper and lower horizontal
- bearing surfaces 37, 39, respectively, rear wall 41 and opposed sidewall portions (not
shown) define a central opening in the housing 36 into_whiéh are recessed the active
elements of the locking system. o
These comprise a first, or upper, -chock segment 30 with two teeth 34 and a second,
or lower, chock segment 32 with two teeth 34, The upper and lower chock segments are
separated by an intermediate, friangular shaped, support wedge 38. Support wedge 38
acts as a double wedge, engag.ing both the conformingly shaped lower inclined surface 40
on chock segment 30 and the upper inclined surface 42 on chock segment 32. The upper

and lower chock segments 30, 32 and intermediate support wedge 38 are made of suitably
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between the inclined surfaces 40, 42 on the chock segnents and, the double
support VwO@ge/0®32is such that the wedge and chocks are sulpgtrarsbs/edaby
self-locking in an unl oaded condition. Anti-rotation guide neans .
may be provided for slidably interconnecting the upper and |ower chock
segnents 30, 32. As shown in Figures 4 and 5, these conprise a pair of

el ongat ed gui de nenbers 43, one di sposed on each side of upper and |_ower

ook, SRENE o 4 B 0 A sty o
18 o hoWieed S AL, 7 0 A B RIS AR Tt oyl
éﬁé,ZgQﬁe_g?% s az‘ifh“c’ﬁﬁ%d SR E ot o Rﬁ%“c&%ﬁgﬁé‘egﬁ&m 3 hadoulle, futbt 3

i s 4 ( 30, 3 Y
e ol yRkBahb S e e ok BRI P AR
hori zont al | required .to acconmopdat e such vertical novenments of the

as ,
‘chock segﬁBK@@?”-Engagerrent of the guide surfaces on the shoul ders 44 with
.the guidé slots 45 provides an additional = noment |ock for the chock

segments, prevAntiAlptionguideyReans May bedirayidesfosslidahly interernnactipathe upper
relative to each other and providing additional rigidity and strength to
t he over and lawerghogk segments 30, 8,48 shewn indvigyres 4andrS, these qomprisa @cair of
segnents 30, 32 is provided by additional support wedges interposed
bet ween t elonghtask guidgnmambernd3. ore dispprsethopieagh sitie of eppevand jower chaskk
segrment 30 is formed by a downwardly inclined surface 46. It is engaged
-12- sEPNesis(RI% 32 and bridging the center wedge 38. Each of the guide members 43 has
PCT/ US98/ 12457 by the conform ngly shaped | ower surface of a first, or
upper, supppertangddger i8linathguwtle isgrfaces on shoulders 44, which engage, and are guided
by, conformingly shaped inclined guide slots 45 on the chock segments. Although not
~ shown, the guide members 43 are retained against outward displacement from the guide
slots 45 by sliding engagement with portions of the chock unit housing. The guide
members 43 act as idlers in the slots 45, so that as the chock segments 30, 32 move
" vertically toward or away from each other, guide members 43 will move horizontally as
" required to accommodate such vertical movements of the chock segments. 'Engagement
of the guide surfaces on the shoulders 44 with the guide slots 45 provides an additional
moment lock for the chock segments, preventing any significant rotation of the chock
segments relative to each other and providing additional rigidity and strength to the overall
structure.
Upper and lower support for the chock segments 30, 32 is provided by additional
support wedges interposed between the chock segménts and the unit housing. The top

of upper chock segment 30 is formed by a downwardly inclined surface 46. It is engaged
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confined between the upper surface of chock segnent 30 and upper horizontal
bearing NR98237 forning the top of the housing openi ngPCRHYSIHRAF| y
inclined surface 50 on the bottom of |ower chock segnment 32 engages a .
.second, or |ower, support wedge 52, confined between the bottom of chock
segnent 32 and the |l ower horizontal bearing surface 39 of housing 36. )
Agai n; -whil-e any desired sl ope may be used, the slopes between the-ehocks

and the upyptbe conformingdy shapsddoweniiges ohadird: erInpesrtiPpOf wadgg48, NIChS! t s
are substantially self-locking in an unl oaded conditi on. . As wi |l be
appar ent ¢anfined betwéen thedupperisiefaeg of chaek segment 30 8pd uppaehigizontd beagngnd
52 pernmit both vertical and horizontal adjustnent and support of the chock
segnent s siiiface 337Zornthg the top giithethousing openingi An upwardly inolinedsiiface 50rondhe
surfaces, also function as wedges, confined between the opposi ng wedge

surfaces Iggtiomimidowenghoekisegméatt, 321 8ngages a2secénd, orlawen; sugpbarbwedfel52y
bel ow,” this arrangenent makes possi ble substantially infinite hori zont al

and ver t i ggHfinad] beaween thebottbm ohetsdckssaymert 3238nd e Iowsrtidrizohial beadngt er s
- of the systemdinensions, so as to assure an accurate mating fit between

the teet hgpfacksd of heq&_n%wmgair@r%nb%yceémapga& ey B&Wsed! tHe8lopes

rack 22.- However, once the teeth of the chock segnents are nmated with the’

- teeth of gdigebifthe GHokké BhditHetupper andliowes sms;smﬁwed&%préﬁrab'va@@cﬁrtsagﬁ@

with their respective cooperating surfaces on the chock segnents an

ret ai ned a8 s BRAANEIR! sdifloBkifg rPéd UABabalSbddibn1al |y away from the | eg

rack 22, n the entire syste ocked rigidly and securely in place

and, e, 1 20| i RETE LS sk LK. e Uil SRS wadgbdsachogk

until the wedges ng neans are

DL o1 S M PR BB AUBE PR MBS B Sl pr
PCT! Usos/ P 4ePok SGBRIE APe 2,3t S REROSeA oo PUToBe s S BRI Ao SS e s
conpri se éo\?ﬁngg Hgtlw%eﬁ%é ggposing wedge surfaces on supporting wedges 38, 48, and 52. As
explained more fully below, this arrangement makes possible substantially infinite
horizontal and vertical adjustment of the chock segments 30, 32, within the parameters of
- the system dimensions, so as to assure an accurate mating fit between the teeth of the
_ chock segments and the corresponding teeth of the leg rack 22. _Howéver, once the teeth
of the éhock segments are mated with the teeth of the leg rack (Figure 6) and the wedges
58, 48, 52 are engaged with their respective cooperating surfaces on the chock segments
and retained against movement in a direction longitudinally away from the leg rack 22, then |
the entire system is locked rigidly and securely in place and the -.leg rack 22, cannot move
vertically with respect to the chbck unit until the wedges 38, 48 and 52 are released.

Positioning means are provided for moving the upper and lower chock segments 30,

32 and support wedges 48, 52 horizontally within the unit housing 36 between stowed and
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hydraulic cylinders 53, 54 each having its piston end attached.to one of .
the chock WR8¥MSA2 s and its cylinder end attached to a boxPowase&iz4s0r ni ng
part .of the unit housing  (Figures 3, 9). Positioning neans for noving the
upper and | ower support wedges 48, 52 horizontally within the housing
conprise a second pair of double acting hydraulic cylinders 55, 56 each
having its .cylinder end attached to the unit housing and its piston end

“at tached tdbpldﬁaogsgmﬁ Yin ﬂi%ep@ferféaeeﬂﬁBB&héPﬁdtHeQé%n’éﬁ%E% 86lile Heting 2
(Figures 3, '8 doubl e acting cylinders 53, 54 56 preferably are

sl I dabl y q{gdPéLYle:t &/lindefLE8L 54 abh 1EVING s ?%T&‘?renbhé‘ﬁadﬁﬁﬂtﬂocaﬁe ke iomeek  Of

t he chock grrents and support wedges - up down at |east three inches
‘rel ative t t
ol Tder s SSpRPAE RS s Bkl @SB tonEBSL Bodi 7o BaR e iiPhoysing |

Si mil ¢ ancaLEHPa ;*%)ﬁl"tﬁgﬁhﬂ'ﬁQ s o g@’@bﬁh‘?o@?’%gﬂ Weﬂgﬁég%w@?hég 48,52
1 acheu CRBEAMER) it ¥ Foybiy SR P f@o%é' ity T ne
con réf‘cﬁézéé?ﬁa%‘%%%hﬁ " %?@?ﬁ@&%?%&ﬁ ol Bovigan 20 B (hiEPR wder
pressure

to ejt er S|de each f t he i nders, s ct th
desi'rea naes o8 t e vRser"d lawks rredog bieka . g%éﬁ'SHF%s.g-lﬂir

5|rrpI|C|tyr |IIustrat|on %draullc |l i nes are nunbered "58" and only
si ngl e Thedlonble ac ﬁ\s\ﬁeyhni%ﬁ ﬁée‘i 5 86 praferablyare slidakly o pivotaliyimounted in
under st ood that separate hydraulic lines are supplied to each side of each
doubl e acsHeyacyannedhatyadicalpgiusinent of theghosk seamests a1d sypposvedgesaHer and
associ ated control neans may be provided for powering and controlling each
of the | odkwnaptigast thresinshesdelative ip the cheel unitdmusisiglis pgssibie without binding the
-14- - WD 99/ 00552
PCT/ US98/ tolirgiers. Hydraulic lines 58 provide means for supplying hydraulic fluid under pressure
to either end of the double acting cylinders, while simultaneously draining hydraulic fluid
from the other end of the cylinder, so as to cause a piston (not shown) in the cylinder to
move the attached chock segment or wedge block horizontally toward or away from the leg
" rack 22. A conventional hydraulic power unit 60 has conventional control means (not
shown) for selectively supplying hYdraulic fluid under pressure to either side of each of the
cylihders so as to effect the desired horizontal movement of the chock segments or wedge
members. For simplicity of illustration, all hydraulic lines are numbered "58" and only a
single hydraulic power source 60 is indicated. However, it will be understood that separate
hydraulic lines are supplied to each side of each double acting cylinder and that one or
more sources of hydraulic power and associated control means may be provided for

powering and controlling each of the locking units 28 separately, or for controlfing two or
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nore of the.units sinultaneously, as desired. Threaded, electric,
pneumat i ¢, RSS2 5t oni ng means coul'd, of course, be s®EIUSIBAME  or

t he hydraulic means di scl esed. Ret ai ni ng nmeans are provided for
selectively retaining the three support wedges, once deployed, agai nst
hori zontal novement in a direction away fromleg rack 22. As shown in
Figures-4 and 6, an elongated hol |l ow tubul ar spacer 60 is attached te, and-
nmoves henareooft thel ynits tsimultensously. @sedesiiedr  diheadege relegttige pnagmatio. etc.,
Referring to the upper wedge 48, its associ ated spacer -60 extends between
t'he back positibhing veeRrs could, of courseabe supstituted fordbe hydratic meansadistigseshgages
three elongated rods 64 rotatably mounted in the chock unit housing 36. A
- reversi.bl-e hyRetaihing nmednsr aréprovided forseleetivelpretgiring tite thFeeysuppldt) wedges) i n
turn drives three larger gears 70, one on top of each of the threaded rods

62 (Fi gdhee Béhloyeo, agaihst Kurizontde niovement inha diteciish awapifiop légiratkidrr As
direction of the three threaded rods Since the platten 62 is threadedly

engaged \fiévin M Figlresacaref 6, B idratedibliowtet M spacer 60 BattaeRed @4 ahd mvves

direction will cause the platten 62, spacer 60 and upper wedge 48 to nove

hori zont gblyoritamPiviln| 88cH 8f thelspperantiSowst @bagézs 9B, 59¢ ReTeRMIOR thelipper

the opposite direction will nove the p?at_ten horizontal ly "away fromleg
20K 22, w1 el 800 Wkl e Uk Ylhe GO
DoY) 0o B laR 67 hiShBRh) or DU oy 8664 RASIBH foifed e
G4 7! P GRS i 404 e MG AR oS A0r (A B8 U ©
pover uni® PEER I LB b RS 6 Gars 7S B B Ron B R e BBRKE O €F e
Sllge of Eﬂ&@reg‘g‘f)ggig%etohxg{v?el }ocr erRér%Bnigga rc‘%"t?atic)r(rj S5 ieritﬁgi direction of the three
PCT/ USQB{h%éggd rods Since the platten 62 is threadedly engaged with all three of the rods 64, |
rotation of the rods 64 in one direction will cause the platten 62, spacer 60 and upber
wedge 48 to move horizontally toward leg rack 22, while rotation of the threaded rods in

the opposite direction will move the platten 62 horizontally away from leg rack 22,
permitting the spacer 60 5nd wedgé 48 to be moved hoﬂzoﬁtally away from the gear rack

by double acting cyiinder 55. Suitable means are provided for selectively supplying
hydraulic fluid under pressure to the reversible hydraulic motor 66 for selectively rotating

the threaded rods 64 in either direction. Although not shown, such means may comprise
fluid hydraulic fines extending between the reversible hydraulic motor and the hydraulic
power unit 60 aﬁd control mean§ (ﬁot shown) in the hydraulic power unit for selectively

supplying pressurized hydraulic fluid to either side of the reversible hydraulic motor 66, és

desired.
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| dentical horizontal retaining neans are provided for the | ower wedge bl ock
52. wdsi/mssr ng neans for the double acting center supprrukssmaskre 38
conprise afifth double acting hydraulic cylinder 72 (Figure 7) which
powers a | ocking wedge 74 attached to the piston rod of the double acting
cylinder 72. Locking wedge 74 engages a shoe 76 affixed to the unit .

housi ng 36. Shoe 76 has an inclined surface 78 which cooperates with. s

‘inclined Surflaﬁﬁic%@hef&'ddw-ré@ﬁﬂﬁ%%anb’dré@rddi@mpmdwbk-mdgetbl@keﬁmz on
wedge 74 engages the back edge 84 of center support wedge 38, to retain

- the wedge 38 pGakd: .  ebinipfisé Ot
e wedge %&ghgﬁ%gfégaﬂb @&gﬁhecaornrjeb%gaﬁu?o@éuéﬂ grpfpo_ﬁh_eedg%sas@bmpase es

on the shoe n n wedge r 74 are sufficiently shallow that the

any. 1 or H0CHHE BeERHATE et 72 (FRbe TR powel o e S ate. wher
e Yt Gl i O HEN ks KPS L bofing el rald bages wabice e

]Icocki-ﬂg for 'S wedge” a may be e d. Alternate designs
t t ai pi " |  the.das] NG -
support Efiteq Lo RERBHSig 38, 58P 7 E pr HEIrRa e rRRbA Bocyiira@shty
- Fig 151 | yst rat | t t di f .t Qeki - f

the " pr cbelied Rk 8 3Ry edba, cphis e Bheedfbf o fiing 320 ety 7 0

- ided with back- Ki ng d : : ' ) 86

oo pogEaRase: ek isapd. of GniSp SupPan veEte HnrelgBY e w8HSs TR, Ca
by th it h [ while | | ocki.ng. d i s di t th
back of Henleyed,ab Bked gReRen a3 na esru dasliee ORAE A0S TRIATE 0 O ARt
the additional _|ocking wedges 86, 90 is activated by a adgi P i or@IP .
hydr aul i mepyer AdeFe wfg@erstlyoiw'oyéhai.tﬁ%wséea sy ?ﬁ_ﬁé?fé seBﬁﬁe eoFeIieeKINg e
center locking wedge 74 (Fig. 7)., The manner of operation of th .
addi t i onﬁhisl-memmtj\agbﬂgeé agp, fooee fremiqylinderahkisequirag togmaitayg &P‘ﬁsr?‘% e

center |ocking wedge 74. |f back-up |ocking wedges are . o
- 16- pladOwben tgsestem is in its deployed, locked condition. A suitable mechanical locking

PCT/ US98/ 12457 . : o
mechanism for this wedge also may be employed. Alternate designs for the retaining
' mea,ns.could.be used, the desired function being to sdpport and lock the three support
wedges in their deployed positions.
Figure 15 illustrates an alternate embodiment of the leg locking device -of the
present iﬁvention in which upper and lower chock _members 30, 32 also are brovided with
o back-up locking wedges. As shown, upper locking wedge 86 is disposed between the back .
of upper chock segment 30 and shoe 88 carried by the unit héusing, while lower lqcking
wedge 90 is disposed between the back of lower chock segmer{t 32 and shoe 92 in the unit
housing. Each of the additional locking wedges 86, 80 is activated by an additional
hydraulic cylinder (not shown) aé disclosed above in connection with the center locking

wedge 74 (Fig. 7). The manner of operation of the additional locking wedges 86, 80 is the

same as that disclosed for the center locking wedge 74. If back-up locking wedges are
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provi ded for each of the upper and | ower chock segnents and center support
wedge 38, WORYMSEhe provision of additional anti-rotation FGTASRAMAT for

t he. chock segnent's, such as elongated gui de nenbers 43, generally would -
not be used and therefore are not shown in Figure 15. Referring to
Figure 14, ‘there is disclosed another alternate enbodi nent of the anti- i
rotati on gui de neans for the upper and | ower chock segnents 30, 32. AS -
there shonovided for eaghioftheurnesand dowesrghosk segments and Cenfer SURRAT Wedge P8y v
is of generally rectangular cross- sectional configuration, is slidably
recei ved then thequrovisioniafgtditional soti-retatiemguide ynesms oo ool segraentsysuchiasugh -
the body of internedi ate support wedge 38. The upper and | ower ends of
gui de 'bareléhparée gaitenhenibers 48; gehedidip Would:net be dsedhand tiieseforergieynelishowad
substantially vertical recesses 98, 100 forned in the bodies of,

respecti ygFgureager chock segment 30 and | ower chock segment 32.

Cl earances between the slidingly engaged pieces preferably allow adequate

~independent  agidfsiifg FiRjurd 14, thereas distidséduRstthehardmatecgnbodiraef tikPantivd
center support wedge 38 relative to each other and relative to the teeth

of leg ragitids Sﬁmeaﬁeér& BefHE tppePand R chbck BegmbARIB0S aNatthetecsowr in-

matingly engade corresponding teeth on the I eg rack, while accommodating

manuf act lé&h{&ged Ve TAHSal blidk Bar B4 Whikie preterdBilf Iéebf*gehe&ﬂ\{ fS@avdiar dreyever
I'hternme 38 w Il

that the I'ate suppOrt” wedge nove horizontally with the

IPPeT andol Ut SAGtBARYIBaH refdved th LECHbHANA shapl 1Rissaseday OBE !

| ock, pr Img any sirgniticant rotation o k segnents rel ative
Lo each. SoPakvariclyifyolh Bl of P ife HpndrGeiness Miehetghaisiie
ot e SHRRCEL LB, AR BAIRR0 50 AR, ol Oy SapRe
pg-/ US98 /syggtggga/\@ov%?&cal recesses 98, 100 formed in the bodies of, respectively, upper chock
| | segment 30 and lower chock segment 32. Clearances between the slidingly engaged
- pieces preferably allow adequate independent adjustment of the upper and lower chock’
segments 30, 32 and center support wedge 38 relative to each other and relative to the
teefh of leg rack 22 so as to permit the teeth of the chock segments to fuily matingly
engage corresponding teeth on the leg rack, while accommodating manufacturing
tolerances in the rack teeth. Guide bar 94 assures, however, that the intermeﬁiate support
wedge 38 Will move horizontally with the upper and Iower-chock segments 30, 32 and
additionally serves as a moment lock, préventing any significant rotation of the chock
segments relative to each other.
| Referring to Figure 16, thére are shown alternate configurations for the upper and -

lower chock segments 30, 32 and the central support wedge 38. The changes comprise

the provision of opposed shoulders 106 on the double wedge 38 and 108.on each of the
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upper and | ower chock segnents 30, 32. These opposed shoul ders. serve to

retai n thwo9980ke wedge agai nst di splacenent rearwardly FCIWURISAMSEK

segnents,” so that the two chock segnents and the double wedge will nove-

generally as a unit. However, the double wedge 38 preferably is sonewhat

smal l er than the space between the chock segnents, so that the double

wedge and chock segments have freedomfor limted |ateral and vertical

novenentyppet Bnd eGWECEhdck segeierts BOI32. TThésecopidsed shoaldeys semve to retaindheodat e

m nor dinensional variances between the two rack teeth engaged by the -

T upper  chRpklesReagE agaitidt drpidcemehnredrwaldly 6FtHe cHoeREegmerts, 186 thatihe twdock

segnent 32, so.aS to better equalize the distribution of force between the

l'eg rackngad %Pﬁ&k@-aﬁhﬂhé BSuIg MREHEBAEMEVEYEhdrally 45 SIURIE Héwevesithébublée

el.ongat ié;cri'aguf e nmenber 43 of Fi gugr;es 3 thr%%%h g the central vertical

gui de b 6145, L boriinat Bafdidhbh BRakpdanlonitch BRI RERRAS?

Fi gure %geo%ér%g Pﬁfﬁﬂsépﬁa%ég as rﬁz?ﬁ‘s preégﬁegp coudr*gg,- any of sébh

suppl e t 1Ll - ' ; NANN e L OE-at i on
mssg t@%{tﬁ‘? Pbatglgﬁdg%rhﬂmﬁk ﬁéﬁérﬂﬁ §5g€§'§£&&ﬁ gor:ﬁh{ltlgg (diEraF oY YeHtia

of Fi gur AN esi red. em | S stowed position
 (Fi 4), ¢ ' 30, .3 : : ' I
| é‘-la'. gfﬁetrﬂt%vs:n‘&d@%wﬂi%"sﬁﬁgﬁil epfgfoiﬁzfﬁ{ s SRS Bk b/ To SREPRngle 7 00
€ bet. . ' ' 37_ar
Ceqment DTN veriasea® LRWPe bR ok ssth paspdiiiiy BF PBLFios P eBReN ouer

housi ng surface, 39 and the bott f chock segnent . _As expl.ai ned . nore
ol Ty et v etk et snoRe e Be Gt rpek SPaTent 7.0 By B HBE SERIFL o

adj ustment (plus, or mnus approximately 3 inches fromthe centered .

posi ti ofe Gfs"f%'c?é‘tﬂfé?“@e%ﬂ’é'ﬁgg the;lgg fack gnd g e‘gﬁwaé?%embgamed\% BY It ween
the chock teeth 34 and the leg rack teeth 24. The |ongitudinal cente

li nes offigure Ehdaeithee theoaloggaled gide membel fesofigiguies 3 Hyoughfethey traLre
substantially aligned with the |longitudinal center |ine of the |leg rack 22.
Hydr aul ivertica guidqﬁgg?@gggigure 14, nor the additional back-up locking wedges of Figlre 15

PCT/ US98/ 12457 cylinders 53, 54, 55, 56 are pressurized in a direction
t o hol d ardrdlugteated aisbeingpresent; IQfcoudese, any of such supplemental anti-rotation means

could be utilized with the configuration of Figure 16, if desired.

When the system is in its stowed position (Figure 4), chock segments 30_, 32 are
centered in the opening of r{ousing 36. In this position there preferably is at least
approximately a 3 in’ch clearance between the upper housing surface 37 and the top of
chock segment 30 and at least approximately a 3 incﬁ clearance between the lbwer
housing sufface' 39 and the bottom of chock segmént 32. As explained more fully
hereinafter, this permité approximately a 6 inch overall vertical adjustment (plus or minus
approximately 3 ipches from the centered position) of the chock segments, so as to
acbommodate misalignment betwéen the chock teeth 34 and the leg rack teeth 24. The
longitudinal center lines of the chock segments 30, 32 and wedges 38, 48, 52 preferably -

are substantially aligned with the longitudinal center line of the le_g rack 22. Hydraulic
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stowed position_.or nechanical |ocking nechani snms such as retaini n&#gi ns
(not show¥O #5525 ovi ded for the chock segnents, so that FPREUSEEIMSHf the
chack segnents do not engage the teeth of the leg rack. If secured ’
hydraulically, means preferably are provided for maintaining sone pressure
on the cylinders while the parts are in their stowed position. This may

conprise cgntr ol ns_(not shown).in.the,.hydrauli ower . uni
Toolati g IDRESC, BRaspcoRne RiRerrzsddn EiOR b B Fars Bihe fetiee
pressure i s maintai ned at, an .[alpﬁropri te | evel on the.appro riaﬁe sy des of
Dhe cyl | ratewed pasiberar @eghaniah[ozknOrTRsRaRIsMS stch 28 efanindping [nat ShowdiAE
~ positions. A pressure accunmulator (not shown) also could be rovided in

t he hydr aprovided fettaerchegk segments,spdbat theyesth of the eRpck segments CQhBOti gngage
associ ated wedge 74 are retracted-and inactive. The plattens 62 are

r et r act ectherteetheof thehlegaraokl tbsecured hydrawdieally; means prefemblvare REOVigaskforand
| ower support wedges 48, 52 and their associated spacers 60. __ \Wen
_engagenenhaintaihing Sonuk pregsuresaretiei aylindsris whiledbe pads assxiartheis stawachpesilionn
conditions are anticipated, the three chords on each leg preferably are

" chocked"THi§ taytcomprisersentrSlaheans (not sShowrmiin the hydrbalicaiowei aiit BOrfor isotating -
vertical position of the leg rack and the chock systemfor that chord are
al i gned hipeqfinaéisngnd theirpissbciategicaydsaliic liness s tatpressuteyis maintginedet aret h
on the leg rack 22 for mating engagenent with the teeth on the chock
segnent s g¥ropridte téVel O RN Epproprateides ofithe Ehiiriersity securbtymairtaindhe pads,
preferably, by neans of vertical alignnment sensors 102 nounted on the

platform ihqh{ew rER&ct8d Clowed pesitiohs Alpruising ataimeam (hatGhown) isondcald be m
and preferably 1s positioned on or near the chord for that leg which is to

be chockegyfibg in ﬁhg\r;\gd?ﬂﬂé g#éiem%\'i thét plirfosy). IHRIMNARCyRR! 72 GRd &8 assddidted

adapted t'o stop el evation the platformrelative to the leg at a

D oo/ oot | i inactive. The plattens 62 are retracted on their threaded rod§-
VIO 99/ 005@%_&04/’5'%%%&& and inactive. The plattens

PCT/ US98/ %%f&ggearmit dﬁfé%&*ohfo?%% llﬁ’ébgetr Bfid ivbr'sipport vebi§éd 48, 52 4ndGhéir whddcidted

subst ant i
spacers 60. : :

When engagement of the locking system is desired as, for example, when storm
_conditions are anticipated, the three chords on each leg preferably are "chocked" one at
a time. Selecting the chord to be chocked first, the vertical position of the leg rack and the '

chock system for that chord are alignéd by operating the pinion gears 26 to substantially
align the téeth on the Ieg-rack 22 for méting engagement with the teeth on the chock
seghents for the corresponding chock uﬁit. This can be done manually or, preferably, by
means of vertical alignment sensors 102 mounted on the platform hull. One such sensor
.is provided for each leg on the p]atform and lpreferably is positioned on or near the chord
for that leg which is to be chocked first. The sensors, which are of conventiqnal design,

are adapted to stop elevation of the platform relative to the leg at a preselected point where
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engagenent with the teeth on the centered, stowed chock segnents of.the two
chock uni tWOogessehat 1eg chord. Wile any desired type of MOIVUSI8/aR4ST7 -

al i gnment “means or sensors may be used, a preferred type are proxinmty
sensors in which a proximty neter carried by the hull senses the
proximty of each tooth crest as it passes the neter, so that tooth crests
can be.counted and accunul ated to thereby permt automatic el evation of
the pl at f thenteeth aompities legs edakc ok thal deg iohard wilk bei substantialhe aligged fé@paraiingon
of the pinions then can be stopped at a point where a tooth crest is

‘subst ant i ghgagemert withtheteetisaTiht eehtered) stowedichyckisdgenents of the twechatkunite
substantial vertical alignnent of the other rack teeth with the ¢entered

chock t eefdathatlied Sor8h Otile Wl desili type BERsHiGHN hiigHmENtirBEURRBr sefséleghagde the

chock unit w Il accommobdate msalignnment up to the limts designed into

the syst egaadliaGefelriey t&ﬁb‘%ﬂe 'dréi&rhft?‘&érﬁ;o?g iR vt éh%' Pr&ﬁﬁ%@ﬁ? karried b?' tHé hih

m nus approxi mately 3 1'nches. Once the [ eg has been suitably
T ect | onensoe thBRFoRmity of B8bo Gest il baGelihe medrs 83 Hidt M chagle Bat 7
k

ok un e LS oSSR BBl T famﬁr&ms

30, 32.

they i 11°5/85e¢ ?%MQFP%W% r’%é%éﬁé?ﬁ&%g%ﬁ?’@%%gﬂ%%@% st%@éé# 5*: ock
32

ook t cetRPINE fgqr%:mﬁfgaﬁb&é%&w“%ﬁﬁﬁvfémcﬁ"h§$e3se?3t% %Ptﬂxgr't TROmENRE. S5t 5 d

hoar dl y %a%ﬂ?%@uéat%g@%mﬁa"s 7 B brdipthel ek B TL it e Gsatarad Ehoek %eév -

achi eved bet t he eeth 24 and t.he ock se rrent teeth 34. The
of e, Sk i, SV ﬁé'#r ninant 1 dgsrede e ROGK Bt W agsoBrAReRls

Tﬁgtepteggtenil of each ot he %% 0

-20- miggligrunerdpto the hmlts designed into the system which, for the |llustrated preferred

PeT U898/e1r121€05d71ment, is plus or minus approximately 3 inches.

Once the leg has been suitably positioned, cylfnders 53 and 54 are supplied with
pressurizing fluid in a direction to caﬁse the two chock segments 30, 32 to move toward
the. leg rack until the teeth of the chock segments engage the teeth of the leg rack. Double
support wédge 38 wilt advance along with the chock segments 30, 32.

" As th_e choc;.k segments 30, 32 advance toward the rack teeth, they will move down
slightly-, responsive to the siope between lower chock segment 32 and lower support’
wedge 52. Once the chock teeth ehgage the rack teeth, continued pressure from cylinders
53, 54 urging the chock segments toward the rack will cause the chock teeth to slide
upwardly and inwardly on the sldpe- of the rack teeth 24 until a near perfect fit is achieved

between the leg rack teeth 24 and the chock segment teeth 34. The fact that the two

chock segments 30, 32 have some degree of movement independently of each other,
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wWithin th ces of the interconnecting guide neans, if used, permts
a nore peﬁég%'wsr?rpati ng of the chock teeth with the |eg racl?ci%@?ﬁq“gbn

woul d be possible for a single chock segnent with four teeth. The effect-
of manufacturing dinmension errors on the flame cut rack teeth therefore is
limted to a two-tooth range, rather than accumulating over the vertical
di stance of- four rack teeth. Wth the chock segnents continui-ng to
be hel d iwithin thectolasances efithe iderepnnesting guide meansk iftused hperyitsyd modeperfers, . -
54, cylinders 55, 56 are supplied with pressurizing fluid.in a direction

t o cause maling ofdhe ghpok teethewitfethedsy raBk teath thanevould be ipossiblefppa singlegchock
.engagenent w th the chock segnents. This conpletes the basic _

al i gnnentsegmend svithrfoup testles She effect of mantfactariry gimensionrertdreion the gageccut
position, cylinder 72 is pressurized in a direction to force the

i nt er mediratle téathkheeforedigdimittdaga twi-toolierdnge! rather tiahf feantliatigosvefGhe
| ocking the internediate support wedge 38 firmy in place. Upper and | ower

| ocki ng westipasdigtance Wt fouf rabioféth.are si.ml.arly engaged. Hydraulic notors 66
next are used to nove the platten 62 on threaded rods 64 into contact with

the hol | ow spavieh thehoci Segmérits BntinliRg 6 bé REIJWPEIBSe m%ilgq Eﬁ%ﬁe‘aegﬁé(ﬂ)@ Eﬁﬁtthe -

wedges 48, 52 in place, thus preventing: di sengagenent

segnent s r3k tebth bz;aevliha@rslr% g&.&‘\)ﬁnaé%tds, 58k ‘sbgg#éo‘\g;tﬁ @ﬁﬁﬁyﬁg%ﬂ g he

‘platten 62 and t aded - prevent di sengagenen ‘rods are
0 Sty Ao cied b 5 BSRS89 e FRT A SRl RGP
o) o e HBEKbebina i ABR i B AEGEREebpakbebp b
o, ! QoK ORGP e R bR R o,
201 RS B R e AR PR A LGBEYST e e, e
Pél./ US98 }%V\Pgeg[rgn/e%?aigzsupport wedge 38 firmly in place. Upper and lower locking wedges 86,
90, if used, are similarly engaged. Hydraulic motors 66 next are used to move the platten
62 on threaded rods 64 into confact with the hollow spacers 60. This firmly locks the upper
and lower support wedges 48, 52 in place, thus preventing disengagement of the chock
segments 30, 32 from the leg rack teeth. Self-locking threads between the platten 62 and
'threaded rods 64 prevent disengagement until the rods are rotated by motor 66 in the
opposite direction. The pressure then may be released from cylinders 53, 54, 55 and 56,
since they no longer perform any retaining function. While not absolutely necessary, it is
desirable to keep some pressure on cylinder 72, as well as the cylinders for upper and _
lower locking wedges 86, 90, if ﬁsed, to retain the locking wedges in place. Since only

minimal pressure is needed, this can be accomplished by adjusting control means (not

shown) in the hydraulic power unit 60 so as to lock the pressurizing fiuid into the cylinders.
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Al ternatively, passive accumul ator neans nmay be provided for r.etaining
pressure o édss2l ocki ng wedge cylinders, even-.if all powepct/usasrizéss
hydraul i ¢ power unit 60 is interrupted. Alternatively, a mechanical

| ocki ng device nmay be used for this sanme purpose. ° The steps just
described wi.ll be perfornmed sequentially on each of the chock units. on
each chord of each platformleg to securely lock the platformlegs Ln

place. - %ltérnatﬁ&?ﬂpéisiﬁé"@c&hﬁﬁé‘toﬁ @ehis Ay beasovidedtitr retaining [pséssute ahltlye
aligned for the first chord, under the control of the vertical alignnent

sensors, DQdde dy Iy tefon? thel IR hiitdgo isontetropted. e
I6WQ@§%¢§% l,aélfé_n iAo VAR Fdn® thel Riradiid fowet uMitdD ik dtetrap! g

may be sone . y m saligned, due to manufacturing tolerances,
ver 1 cal e e g d e e  cspondi ng
pertect 111 paPRelReHE Sestel il o} BEEE sqHtROkal b SacPorREkhBck DRSS!
The. vert iachaPet AlsE HniR RGP 85 he Biptfiy e frpne” o, xeeee
ceqment s and FYADY thF RR e and Bk Resthals Sutla Rl Bl I pePEn gl 1,
o oo o e R o R 565 B 5 o e
L VS S SRR B 3 A
materials and other details of construction and nethods of operatipn

wi t hin t heleranege. siressiiefasmatione @tc. c Hameyer. §ingeoaac ega&i HeﬁtacFPB'mqq%éés

spirit of the invention. . :
-22: vewticaboisaigmpent between its chock segment teeth and the corresponding leg rack

PCT/ US98/ 12457 - : _
teeth, independently of the other chock units, a secure and near perfect fit between the
chock téeth and rack teefh on each chock unit is assured, so long as overéll misalignment
of the leg chords does not exceed the vertical adjustment range designed into the units.
Referring to Figures 11 and 12, there are illustrated the relative positions the chock
segments and wedge blocks would assume when displaced upwardly (Figure 11) and
downwardly (Figure 12) by approximately three inches in order to property align with the
teeth of leg rack 22.
The foregoing disclosure and description of the preferred embodiment are illustrative
and explanatory only and various changes may be made in the size, shape, materials an&

other details of construction and methods of operation, within the scope of the appended

claims, without department from the spirit of the invention.
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VWhat is clained is 1. A l'eg | ocking apparatus for re

pl atform 84’0??{%05§7ype in which a hull has"a |l eg extending t eregtag/f#ough and
a longitudinally extending rack on said leg with a. plyratyof  °
longi tudinally spaced rack teeth t hereon adapted to be ed and driven
by a pinion on said hull, said |leg |ocking apparatus c mﬂi’

a chock- hqusi.ng, nount.ed on said hull; a pl wiw""’,”"', g
verti cal p@‘% gﬁ’é@ aﬂ%ck segnent s di sposed in sa| d housi ng, each'
et o Lot A SRy e At HhBE BLRABS NI
~and | ower inclined bearl ng surfaces; CP uralit up _
wedge neaasalngs@ttqndmgdhemﬂw@uggamdamwemacﬂm extending £ats @ ﬁ?f?bfeﬂ-@ﬁﬁége- :

sai d upper and | ower inclined bearing surfaces of said chock
segnent s pfupality oF korigitudingllys spaced rack testh thereon ladapted:tor ke Engagediapd siriven by

housi ng; -posi tioning neans for novihng said chock segnents and
sai d sUppQihionastosaid hull, saidBéd fodking dsprratusycomprdinge to sai d housing |
bet ween a st owed p03|t|on in which said teeth of said chock segnents
do not engage saidgt @.pdclmm‘ folAEE s 8aid wiap! oyed = position in-

whi ch said teeth o sal d cr'ilgg% sggments | nterrrgsh wth said teeth of said

| eg rack;  and dﬁghﬂﬁ&ﬁ d
suppor t wedge means 2 plurality of VEHRLIY %ﬂ#@@@g&ﬁ%@ﬁbﬁ&t 4igpbe Ag,

morc Chan { hr 885h Saicehas seBiment hauRh A RFstafie i %sgﬁ%é'ﬁﬁ?ﬁ%‘@i\f %ﬂ?é%éf”é‘“

rack. - 23- WO 99/ 00552
PCT/ US98/ 1245 teeth of said leg rack, -

each sald chock segment having upper and lower mchned bearing surfaces;

a plurality of support wedge means in said chock housing and adapted to
conformingly engage said upper and Iowe; inclined bearing surfaces of said chock
segments for selectively supporting said chock segments in said chock housing;
| positioning means for.moving said chock segments and said support wedge
means horizontally relétive to said housing between a stowed position in which said
teeth of séid chock segments do not engage said teeth of said rack and a deployed

position .in which said teeth of said chock segments intermesh with said teeth of said

leg rack; and

retaining means for selectively retaining said support wedge means in said '.
deployed position. | .
2. The apparatus according to claim 1 wherein each of said chock segments

has not more than three teeth adaptéd to matingly engage the teeth of said Qeg rack.

-23-
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3. The apparatus- accordi-ng to_claim-2—whererm each said chock segpent has

two teet h.w099/00552 4. The appar at us ' cl ai m 1 pdTousIsm24sai d
retai ning means are adapted to j mr‘mg%mﬁt | y. of said positioning.
nmeans. 5. The appar at us i ctaim1l wherein said '
positioning neans conprise -a plurality of double acting hydraulic

cylinders, each said cylinder having one end attached to said chock_ _ -

housi ng and t hey ot hes, ' LG | &4 ; g0l
- to one of sai dei,’s'l_;lppg':hte %ggéetﬁé‘n%gﬁé;@ﬁb%%fauﬁw‘ig?ﬁ@re%g&?p%&?gﬁﬁég( agdcorgi ns to
claim1l V\A\g;oet'bgthsai d support wedge neans conpri-se upper m ddle and | ower
support- wedges and wherein said retaining nmeans conprise adjustable

- threaded supports widh self-]acking.threads. fqr selectiwv K] t
| east said uppe’%’ an&l’ﬁeomar?h%p%?“togﬂgégs&%mg gﬁg{f‘f’rbgspgbée@aing’n@sHé%g%are
7. The apparatus according to ¢laim,] wherein said plurality of chock
segnent s a@%‘?{ﬁ‘i eoqqr?t?['"g?%@EEﬁha%ﬁ%??s@%@ﬂgm‘?r\%rt ically aligned in
-sai d chock housing gnd wherein sajd wedge neans  copprise a first support
wedge. di sposed Saboy dhe ApRAEHRACATINGIOSIATA Jevharen sgiskositioning meAns saATge
-surface of, said first chock segnent, a second  support wedge di sposed
bel ow and 3RIHRIPfdouBlenctag hydraplingiingders, eachsaitkarinder hayvingRne enst atiaghgd
second chock segnent and an internedi ate support wedge di sposed between
said firde saldc#@é& Hausing so¢ thaegfherend attachad giiberdotonea saidahpak sgoreepis f&
the | ower inclined bearing surface of said first chock segnent and the
upper i ncltp op& absaidi suppottiwedge meansai-d  second chock segment. 8.
The apparatus according to claim7 wherein said retaining nmeans conpris
addi tional |y a6l ockiThg appéptus @ceardingetoyclainy dgabereinsaitl stppdrti wedgenedans e
support wedge _ - 24- WO
99/ 00552 comprise upper middle and lower support wedges and wherein said réaihingSe@ang8457
| ‘comprise adjustable threaded suppbrts with self-locking threads for selectively locking at
least said upper and lower support wedges into said deployed position.
7. The apparatus according to claim 1 wherein said plurality of chock segments
comprise first and second chock segments vertically aligned in said chock housing and
‘ wherein said wedge means comprise a first support wedge disposed above, and adapted
to engage the upper inclined bearing surface of, said first chock segment, a second
supbort wedge disposed below and adapted to engage the lower inclined bearing surface
of said second chock segment and an intermediate support wedge disposed between said
first and second chock segments and adapted to conformingly engage the lower inclined
bearing surface of said first chock segment and the upper inclined bearing surface of said
second chock segment.
8. ‘The apparatus according to claim 7 wherein said retaining means comprise

additionally a locking wedge selectively engagable with said intermediate support wedge

<24-
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for prevengj: i zontal g f said internmediate_support wedge
in a di re&@%ﬁmn%%/ay from Hmﬂ' mﬂmﬁnuﬁHmV\hen ‘'sai d chock B W24, e n
sai d -depl oyed position. *+ ¢ 9. m paratus according to claim8- -
conprising additionally a |ocking wedge selectively engagable w th each of
sai d upper and | ower chock segnents for preventing horizontal di spl acenent
of said;q I r G d ' | ' .sal d- -
Ceeth widhPEyeRtfn i Eonfl I SHHER ot sdiq ftnBlicy  SuBpBH \iedGe P& ot
The apparatus accar.din o.claim7 .conprising additionally.,anti-rotation
oot ol iy ofy eaa Ghabk 9ol vihah ol v e indite A b Said aghlbked Bogficn,

" preventing rotation of said chock segnents relatjve to each other,

11.  The -appd-at usTheapparatH aceording 40 claifyf pamprisingaddiionallyalockingguedae
means conprise an el ongated gui de nenber having an upper inclined guide
sur f ace selattivelyoengagable withceachuotisaid wpper @andriowes chockisegmends forpreventing
surface adapted to engage a conforningly shaped inclined guide slot on

sai d fi hotizohial Hisplgemnt af daidaipper andriower thocldsegments in & dicectiondaway frono
engage a conform ngly shaped inclined guide slot on said second chock

segment saimﬁcﬁh&emhéﬁ%Iaimew@émgﬁneﬁtssabdn@wuep??earﬁdﬁmi. ative to each

other may be accommobdated by horizontal novenents sai d gui de nenber
while said c Kk 'ﬁ'ﬁ%ﬁﬁrﬁh : ,%?' ,.fd J@% i ] ﬂgﬁ% kil sk ON
relative to Qggh ot her. 5 @.’ heég?oggégﬁ}é cécd(yr Ing?%f&g{}%fa{%ﬁtﬁﬂdé)
wherein 1 d. L= 1. Q0: Qi ri ' b .

i spose It HeoAfHcAhh BRI dnd Fitohd SR sep ety B R Rlboiiston said
menbers, , the upper .end of said gujde bar adapted to be received within a
conf or whgayseaﬁﬁeéﬁ “’8@1‘@ ?@F"&%ﬁhﬁ'cal , guide slot in said first chock
~menber and the ower end of said,_guide bar adagt ed to be slidingly

recei ved wit liln a TherARRatmiygIaccerding tp claiim 16 wherein, gaid; anti-rotafionguide means

formed in the body of said second chock nmenber, whereby ,
- 25 - comprise anloggategzriide member having an upper inclined guide surface and a lower

PCT/ US98/ 12457 :
- inclined guide surface thereon, said upper inclined surface adapted to engage a

cqnformingly shaped inclined guide slot on said first chock segment and said lower inclined
guide surface adapted to engage a conformingly shaped inclined guide slot on said second
chock segment, whereby vertical movements of said chock segments relative to each other
may be accommodated by horizontal movements of said guide member while said chock
segme'nts remain substantially restrained against rotation relative to each other.

12. The apparatus according ctaim 10 where-in said anti-rotation guide means
comprise ah elongated guide bar disposed between, and interconnecting, said first and
second chock members, the upper end of said guide bar adapted to be received withina
conformingly shaped, generally verﬁcal. guide slot in said first chock member and the lower
end of said guide bar adapted to.be slidingly received within a con’formingly shaped,

generally vertical, guide slot formed in the body of said second chock member, whereby

-25-
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vertical novenents of said c relative to each other may, be
accomodatWa 99/88558| i di ng nove bar in sai #CFAUS¥IMFDL s,
while said first and second CEBB““@M.EHWWH in subst antially restrai ned
agai nst rotation relative to e The apparatus -
according to claim12 conprising-additionally a gur de slot formed through

t he body qf said int di.at ¢ t d bt t t

al | grimeNerR FOYSTTENiR, PhS=id| GRSk FIETabers TPRRLE 000 bty Belddepritpdated;
wherein said guide bar is_slidingly received through s s‘glgurtg sl'o

‘sai d .nbmsn@agat'@vernsab?ﬁsarréaglée barin said gyide sigtsaWhik salddirs %QPJIJ‘F@%e

hul | of an of fshore pl atform conpri sing a toot hed.rack having a

| ongi t umembemmemam@ubrstamnarmr@,stramdtagamsbmtatm relative;ta eaely othert endi ng
through said hull; - a driving pinion nmounted on said hull and
drivingly engg3gi ng'ﬁéwappsﬁuhs atcording toackaim 12 comprisimgsadditionaliyt a guide slot
pinion relative to said rack to effect relative displacenent along the

| ongi t Uritidd %&PHf the2bddy %flsatd) |ﬁt8ﬁﬁ6&)§té7%w9péﬂlﬁed!?é lsubBtaitiIY Aivertical
relative.to said l'eg; . a | ocking mechanismfor Tocking said |eg

agai nst airﬁmﬁéﬁﬂﬂitﬁ‘ Qélddéﬁiaé AT aid ﬁrﬁtdnﬂeseddﬂd%idékhﬁéﬂnbe?@hﬁd 'vﬂféﬁ'bﬁﬂsard

mechani s ousi ng nounted on said hull and

cecond 6@%%@@?%@%‘5‘84@537&%@??{%% ﬁ@hi”%%@ s3] itermperiate .S‘rrsf’ah Vablge.

bet ween sai d_ ypper, and Io r bearin said .first
chock segrrenf'H re?ﬁvaf'agz 5‘&'@9%33%“853 platipmm eypprising:
engage the teeth of sard rack per bearing surface ipclined downwardly
in a aiteethedsack bavingia lengtuﬁmlmsm Ml%ﬁse&n?@éeﬂt%muaﬂg g
beari ng surface i nclined upwardly in a direction horizontally away

f r om saexteading<threwgin said hull; _ - 26 -

WD 99/ 00552 PCT/ US98/ 12457

sai d second alhhivingspigicermoantedr orssaid haill @indrdrivingly ehgagiegithedegtheof-said rack;
means to rotate said pinion relative to said rack to effect relative displacement along
the longitudinal axis of said rack to thereby move said hull up and down relative to said leg;
a locking mechanism for locking said leg against longitudinal displacement relative
to said hull, said locking mechanism comprising:
a housing mounted on said hull anti having upper and lower bearing
surfaces; |
| first and second vertically aligned chock segments mounted in said housing
between said upper and lower.bearing surfaces,
said first chock segment comprising a plurality of teeth adapted to matingly
engage the teeth of said rack, an upper bearing surface inclined downWardly ina
direction horizontally 'away from said chock teeth and a lower bearing surface

inclined upwardly in a direction horizontally away from said chock teeth,
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matingly emgngppokize teeth of said rack, and upper bearing S peirAfss/izds | ned
downwar dl y- i'n a direction horirztuumummﬂluﬁﬁﬁ;sai d chock teeth and a

| ower - bearing surface incli HSyuR} *® direction horizontally
away from sai d chock t eet h; a first support wedge di sposed
bet ween and conform ngly engagi ng said . upper bearing surface of said
first chock segmensaidnskcant cchogkesegment ogmptsihgca pluralityfofsteieth ladapiedgto

a second support wedge di sposed between-and conform ngly engagi ng said

| ower bear i nomatihhiCengiges el te6thobt salth eicks e nippen beafing! supfaee ibckinedg

surface of said. chock housing; .- . ~an intermedi ate support wedge
di sposed bet V\E&Dnﬁﬁfﬁ%ﬂ%%f@cﬂ% YorizoRRUIR WY Faindsdi® BRbCID &ith RadSa Idviére Of
said first chock segnent and said upper " béaring surface of said second

chock Segnentyaaring @Sk | AR ' ' i ' Achaegeond
chock segrrentbseaa"r'\‘g sfulrfra (s:? 'ME%(?\HB?E%S? g%ﬁ%ﬁén \;\ng%dg‘galﬁ,?rv% Zgﬂr’érg}sfy | nO%gai d
housi ng betV\EtSPtha st owed position, In which said teeth of said chock
segnents do nol éngage said teeth of said rack, -~ and a depl oyed position,"

cai o rack: and o iRt sEBpSs SeRER MG BoWHLR SR Folringly SRBikCRi
f ini id fi I d d d sai
"t or med at o “BAL BPARR Syeadertt i FRHGRBER RearmeRiad st B5G S Bod dultare. i
said first and second.chock segments in their depl oyed posi tions.
207 of s3g )Sis - |

PCT/ US98/ 12457 : N ' . ; . ,
a second support wedge disposed between and conformingly engaging said

lower bearing surface of said second chock segment and said lower bearing surface
of said chock housing;
an intermediate support wedge disposed between and conformingly
engaging said lower bearing surface of said first .chock segment and said upper
bearing surface of said second chock segment; | |
positioning means for moving séid first and second chock segments and ﬁr_st
and second suppdﬂ wedges horizontally in said housing between a stowed position,
in which said teeth of said chock seéments do nbt engage said teeth of said rack,
and a deployed position, ir:m which said teeth of said chock segments intermesh with
said teeth of said rack; and
retaining means independent of said positioning means for retaining said first
and second support wedges and said intermediate support wedge in their deployed
positions to fhereby retain said first and second chock segments in fheir deployed

_ positions.

-27-

. i o -SUBSTITUTE SHEET (RULE 26)

-~



15. The ap&ar atus according to cl ai posi ti oni ng means
conprise a Bo¥P%SEty of double actin | i nder s, PEFEYP98/A2497

cyl i.nder having one end attached g‘ Mt{mand t he other end
attached either to one of said ch to one of said first and

second support wedges. The appar atus according to claim14
~wherein-said retai ni ng neans corrprl se threaded support neans selectively -.

engagabl e wi sa dg u t 4 VAR, I 0 &SN IAga

di spl acenent Hg’f Sgﬂa ééﬁ%rgﬁgsd | rs a%dagg‘éo"nd sup%'gr tsgl\%e%g ' 'ﬁﬁgl zon?sal ly

36 her 35%3@%?3%%@??&5%%ﬁ@%@@m'@gw}ﬁte%% B A inda g e ghet ! 21
ot s oniBache AR hSthG nd idothft Sl BfpcRed e ggfgfqt%@%gg:ﬁr{o%g e "0

- said rack teeth when said choc are in said deployed position.
18. TheraRng Sf%ﬁ‘gg gsEPg‘?rﬁY"fage%orrprl Si ng addi tional 'y | ocking

wedge bl ocks sel ect i veI y engagable with each of said first and second
chock segmenl® f ofhe ppRYENiS 3c5OrkNg tp siaing 14wheieinsaid rataignameansgosprise
segnents in a direction horizontally away from-said rack teeth when said
chock stgrdadssupper means selaeyelyangagenle wta said first and sepond-sHEPOR WMegges.or
locking a leg of a jack-up platform against verti-cal displacenent relative

to the fon prevgntxeadappﬁcamamt af sajd deployadfiyst and sesend syppert wegdgesberizagfallyndi ng
longitudinally of said leg, said nethod conprising: provi di ng
on sai daway from $aig chockisegmeptsar at us conpri sing a chock housi ng

nounted on said hull, a plurality of vertically aligned chock segnents

di sposed in 17. The appatahmmbagingdaclaimadercdne’nlsakBgtaiming Imeans goapriseast
one tooth adapted to matingly engage the teeth of said |leg rack and
each saadﬂimjmy adecking vedgeiselpctively engagable with said intermediate support wedge - 28
- WD 99/ 00552

PCT/ US9ft prAveriting horizontalidisplacenterit of\edid interimisitale hsageiy aposition anaydrom
plurality of support wedge neans in
said rack teeth when said chock segments are in said deployed position.

18. The apparatus accordlng to claim 14, comprising additionally locking wedge
blocks selectively engagable with each of said first and second chock segments for
preventing horizontal displacement of said chock segments in a direction horizontally away
from said rack teeth when said chock segments are in said deployed position.

| %9. The metﬁod for locking a leg of a jack-up platform against vertical
displacement relative to the hull of said platform by chocking the teeth of a leg rack
extending longitudinally of said leg, said method comprising:
| providing on said hpll a leg locking apparatus cbmprising a chock housing
mounted on said hull, a plurality of ve’ftically aligned chock segments disposed in

said housing, each said chock segment having at least one tooth adapted to

matingly engage the teeth of said leg rack and each said chock segment having
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sai d chocky ﬁd gg adapted to conformngty-engage said upp r
eari

i nclined . ng surface gnents for selectively

Support| ng Sa| d Segn‘ent s . 1'"]'!%1'&3“’]“@]1303' tioni ng neans for novi ng
sai d chock segnents and s * csupport se means horizontally relative
to said housing between a stomed position in mhich said teeth of said.

chock seéegnent t t

po'_sidt i on ihn }/\')fﬁp%ﬁ ag'g '8?? eet Enéc#"ges%rﬁ %rf)a;cé g’“l“” %Peg/ﬁﬁgg‘?ﬂéé’ﬁﬁﬂ
Support | SRR m%?edsrafetﬁa@sn&;@ W eidets B Sh i e
15!t Gonar | 55 SEHab Bk Sl See “ﬁ&%'mrgfm'“m ol s
chock segments hori zont aII in - sai d_housi ng m d st owed posit.ion
to a posi g i or\n\ﬂ?éclt tﬁloyﬁ@gt 93§'H°@E9 éﬁ?%f‘%FRfdk‘OV'"tg wﬁl ssggmjés ta" d said
correspondin eeth on said rac utilizing sai ositionin _
means ItO 0 congunggrtt\@e@etgmeﬁ@ismmeta"wghéwéo said m«gyne @t@&genér& towed h
the teeth of said rack whereby said chock segments, -responsive to the
urging of saipesitiosiin whichisgidteethof said| ghonls segmentside1at gngage the teeth phssid al | y
to achi eve maxi mum nmati ng engagenent between the teeth of said rack and

the teeth of rack ahdédepioyedypesition in which said teethiof $aid chgclssegmpoisiinteonesty
means to nove said support wedge neans horizontally in said housing

fromsaid st eithcajbteeth ofrsaidtackcantiretaiping rmearis selectively retainingi said sappbrt
beari ng surfaces of said chock segnents to thereby support said

- 29 - Wedge/médrislin said depioyed position;
PCT/ US98/ 12457 chock segments agai nst vertical and horizontal
di spl acenent r el ahligting Saié dglaritsiid leg rack at a desired vertical position with respect
| to said hull; |
utilizing said positioning means to move said chock segments horizonfally in
said housing from said stowed position to a positioh where the teeth of said chock
segments engage corresponding teeth on said rack; |
utilizing said positioning means to continue to urge said chock segments
toward engagement with the teeth of said rack whereby said chock segments,
-responéive to the urging of said positioning means, will move vertically and
horizoﬁtally to achieve maximum mating engagement between the teeth of said rack
and the teeth of said chock segments; |
utilizing said positioning means to move said support wedge means

horizontally in said housiﬁg from said stowed position into a deployed position

engaging said bearing surfaces of said chock segments to thereby support said
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tain said support wedge
rizontal |y awayPEF/URes83451 | eg

i "I ﬂiﬂ I;aiﬁgments in | ocked

 chock segments against vertical and hdrizontal displacement relative to said gear

rack; utilizing said re

nmeans agaﬂ%?%”sszrmverrent in a di @iﬂ

n

rack,. to thereby retain said
natlng engagenent with said teet

rack;
utmzmg said retaining means to retain sand support wedge means against
movement in a direction honzontally away from said leg rack to thereby retam said

teeth of said chock segments in Ioc_ked matmg engagement with said teeth of said

gear rack.

VEHOU03:66930.1
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