;e3eq ) d$$%ER x(6(T )GT >- 7 JUN 200 AN APPARATUS FOR RELEASI NG A RACK
CHOCK OF A JACK-UP RI O BACKGROUN OF THE | NVENTI ON The present i n\/repﬂh%m
rel ates)to an of fshore rig suitable for conducting mneral exploratron and
production operations, and nore particularly to a self elevating jack-up
rig incorporating a releasing nechanismfor a rack chock. Jack-up rigs have

been extensively used aAN APPARAPUSFORREIVRASIMNGS pl atforns

especially suitable for deploynent in nmediumwater depth. Generally, this
type of rig uses jackableg |l t] working platform or hull
at an el evated positi ﬁééfédﬁ(@f%ﬁ@a‘m&&m B\fﬁack-up rigis towed
to a desired location, the |legs extend upwardly through wells in the hull

so as not to interfere VBACKGROUMDOF PHE INVENTIONS del ivered to the
selected | ocation, the legs are io lowered to the bottom of an ocean, and

power ful jack I g @I P ting |ey ove the,Waves. The
hul | and the frég%& \é?%n%rlb ?rbﬁ? Eﬂé%agg ﬂ%ﬁiﬁ%&%ﬂ%&ﬁgﬁqﬁr&%@@%stem of
rack teeth on the supporting | egs and opposed, matching rack sections of
rack chosrigeratiexploretion hodipsoduetiorbopetations,zadtrabtepatidulachttiocasdlf: to al | ow
a mating i 5 alignment with the |l eg chords. Wien the alignnent is conpleted
the rack etdvadingjhaik-Ub)is RIMARS6H1HES Rkdsi - Be chidk, During
operation of t%é] ri g,b t%e Ig%s and t%ﬁbﬁ?@gﬁ%‘#‘ﬁ’%ﬁg%&g%ﬁﬁ?ﬁ%” unitary
connection, resi,sting overturni ng mnents inmposed on t egs by wave

f or ces. - e‘é"‘%‘l‘ﬂﬂ ANReT Wgepﬂgg{}al?ﬁfdt%éﬁﬁ mesé}f{;’%ﬁ&"&?‘ilwr%ged ,
consi derabl e pressures act on the surfaces of the neshed teeth of the |leg

chor ds ampdatfomny especiablyciudtablerfaf depoymentint raedinnb eatereddpir. Keenerally,
wi t hdrawal of the rack chock from engagenent with a | eg chord becones

extrenel Xhﬂitgfné SPH%J.}S?S gzrd'xdta le 143450 I%&&igﬁ%iwsﬂﬂﬁg%@%é%%ﬂn SR

repositioning the ire e enga tween the | egs
and the huyll st he hroken. Otentines, conyentional mnethods and equi pnent
cannot gé& Qsifipn dn gelacsrd location e Whesea jackfuptig s 1qviedio adesired or e,

various nethods have been enpl oyed fox releasing of a screwt o jack. One
of the cooasivn, diwlegsektundisupwnally derolghRvells idftht MOl Rcds MRI6 iRGrRkat e

with the towing. Once the rig is délivered to the selected location, the legs are
10 lowered to the bottom of an ocean, and powerful jacks elévatc the hull to an
operating level above the waves.

The hull and the legs are rigidly engaged with each other through a system
of rack teeth on the supporting legs and opposed, matching rack sections of rack
chocks. The rack chocks are moved horizontally and vertically to allow a mating

15 alignment with the leg chords. When the alignment is completed, the rack chock
rigidly connects the hull to the legs of the rig. During operation of the rig, the legs
and the hull remain locked in their unitary connection, resisting overturning

moments imposed on the legs by wave forces.

AR

*166166*

QT

*G00002*




or cap in order to break the rigid engagenent between a | eg chord and a
rack chock. This nethod is |abor-intensive, time-consum ng and rellajiN iy
expensiVe. Additionally, the cap nmust be replaced before the screw jack is
noved laterally into an engagenent with the leg teeth to reinstate the
rigid engagenment of the hull 15 to the | egs, Oher known techni ques involve
the use of a vidtpa thedpshniBhedull ateadgidly sngdged| towddedbleanssired Bg Wedge

facilitates rel ease of the chock nmechanism This design is ‘disclosed in

U S. Pat IS t ohn ,O., Br,eeden_ .. Bot h
patents dibnausef BE U B Relt 01 i lob RO 456) ok ol BR Rifegt
whi ch m)vgs bofh horizontally and vertically. The toothed rack chock has
upper andhp &eath begemeeaked; epdarithdrameal of ¥ae task chpsk drom eagagmennwithper
and | ower 2 - 7 JUN 2004 wedge, which rides on upper and | ower fixed

i nclined §1¢rgfoiié?ébca'd§lﬁeslemém%[5dd{fﬁ\eﬁn, wedges nove to engage the upper and
| ower inctined surfaces of the rack chock and rel ease the engagenent

bet ween t he | ~¢hor nd the rack chock. Wil e such .desi an work

sgti sfactory ie%‘ﬁ‘ fg ggggg}n PRAHESRESS, sueh when IPBQSI'éoWBEgE%E’PﬁinH{’P or war d
design for releasing of a rack chock. The present invention contenpl ates
el i m nat i Gvire rigd thaergagemens betweenthei legs pnd the kidd grss babdokerovi si on of an
i mproved nechani smfor releasing of a rack chock fromits rigid engagenent
with a | qyfiehds NMVRRY, ' 2 j ect
of the pres eﬁ?mié%v?rflti on ?%ggﬁdgg}{ g%@}‘n E%t dra?]gb\g\ﬁ?%é}gfe?ggﬁ&gﬁgg%gg

- rel easi ng metchani %EQ |t,,1 S,anot her object of the present invention to
provi de OF5ERERo ZF%I-B’&& ng mechani sm which prevents | ocking of the
rack chock in relation to a leg chord. 1s It is a further object of the
present i nventieneteforgravicts racthiodp have begmemplyyad for asleasthl wf awaeswi n t he
danger of a frozen rack chock is elimnated. These and other objects of the

ppesent i;AMERdAOBS Ble h&Y E}Rhﬁ LHige 1N s sembly
operati or'l]al l'y conng{cte tgﬁaﬁgr%%e t 2{19%12{6%151611?1%,ng%ﬁaﬁg&%%ﬁgéﬂf%ck_up
rig. The worm.gear, ~assenbl y, ca ises a tooth whee] 2Q wiith plurality of
‘teeth di¥58Bé Ogggf}ps‘:gggk}/hﬁ,ﬁg %l?n&?gemena%eb&ma egrehard eadgrracke t oot h
wheel and a worm gear nenber. The teeth have inwardly concave upper

chock. This method is labor-intensive, time-consuming and relatively expensive.

- o)

Addirionally, the cap must be replaced before the screw jack is moved laterally

into an engagement with the leg teeth to reinstate the rigid engagement of the huil
15 to the legs.

Other known techniques involve the use of a wedge-shaped device, wherein

an inclined surface of the wedge facilitates release of the chock mechanism. This |

design is disclosed in U.S. Patent Nos. 5,486,069 and 5,611,645 issued to John O.

Brccc'l'en. Both patents disclose a fixation system that use§ a toothed chord chock,
20 which moves both horizontally and vertically. The toothed rack chock has upper

and lower inclined surfaces. The fixation system includes an upper and lower

2



- 7 J'UN 2004 surface. The tooth wheel has a holl ow body nounted on a
shaft tﬁ]at is operationally connected to the rack chock. The worm? gid 2004
menber /s provided with a wormthread about a middle portion thereof, the
t hread having a generally frustoconical configuration. The worm gear nenber

has a cent rcfgl shaf.t .gonnect ed to ﬁl drive motor, .and when the thread is
engaged W$48% WEBgRs 8n UpRsr pRddowantxed irplined siafacesride upper eadsnmi t t ed
fromthe drive notor to the tooth wheel shaft. By causing rotation of the

t oot h whdeter wedges npvedobengage theappacndionne diledkuefeboek thedrabrei | i tat e
positioning of the rack in engagenent with a contact surface of the |eg

opposi 1 6 I FR e EAEH e dhERECk B HESThrhdRendR crolRd the thfIochodks an

apparatus_for releasing a rack cock pressed into engagenent with the
cont act SWhilasuch designicanerkesatisfaniomyain rsnpsaespiproadsttd weal for a
connected to said rack chock; and a neans for inparting rotation to said

Wor m geamed WMforsaird d6BIgh 2 3E1eaSiBEHH drabk @ ting said rotation into
a linear novenent of said rag?k chocck, ?hereﬁy rrgé%lﬁg said rack chock out of

engagenent w sai Qnt act surface. - .7 JUN 2~4 BRI EF. DESCRI PTI ON OF
THE DRAW NGS é%&g%‘g‘ LoV PTUTh GPREMRIsES cmination afrydacknassaciatedke part s

are designated by |ike nunerals, and wherein Figure 1 is a perspective view
of a j ackvidppripgdesignhene pessdsion ofamimprovedineohanim foraretbating ofva eavk
showi ng a rack chock engaged with a leg chord. Figure 3 is a detail view

show ng ®hb¥‘l@ﬁ%ﬁﬂts‘fﬁiﬂ‘eﬁ§géetﬁ€ﬁ?ﬁfﬁ§anl% hapigm i n accordance with the
éd'to a hy

present invention connect rauFic notor. Figure 4 is a detail view
of the rel ease nmechanism w.th the. operational wormlo gear rel ease
mechani sm engaged for rot a% Bﬂ",mﬁ% B THE INVIEINTPON Fi gure 5 is an

expl oded view illustrating another enbodi nent of a worm gear hol der.
DETAI LED DESCHR 187 thaie fore, TrEsbjREF RN rebERh Wb terprovllenoickars He
Kk

drawings in nore detail, nuneral 10 designates a j ac
with a rack chock releasing mechanism.

It is another object of the present invention to provide a rack chock
releasing mechanism, which prevents locking of the rack chock in relation to a leg
chord.

15 ' It is a further object ﬁf the present invention to provide an improved jack-up
rig assembly, wherein the danger of a frozen rack chock is eliminated.

These and other objects of the present iﬁvention are achieved through a
provision of a worm gear assembly operationally connected to a frame that carries
a rack chock of a jack-up rig. The worm gear assembly comprises a tooth wheel

20 with plurality ofteeth disposed about a circumference of at least 8 portion of the
tooth wheel and a worm gear member. The teeth have inwardly concave upper

3



up rig shown schematically in an elevated position. A huh 12 is supported
by a plurality of legs 14 above a waterline 16. 'The |egs 14 rest- pryunhzi04
ocean floor (not shown), supporting the hull and working operations
conducted fromthe hull decks, Each leg 14 has a~ plurality of |eg chords
18, each of which is provided with a chord rack 20 having a series of

hori zontal |y extending teeth 22. Raising and t o lowering of the legs is
performed v~rith the help of a jacking systemthat is |ocated above rack
chock assenblies 19 (Figure 1). Conventional |eg jacking. systenms use

dri vi ng. pi ni,gie, OPRL ALLARAL YaC PRARRY Boky Mointedon o Bakiragisspetationallyse | ack
pi ni ons for “éngagenent wth opposite teeth of each |l eg chord rack 20.
.After the rig 10 Qa been delivered to the pre-selected | ocation and the
legs is havéoggﬁdeB ‘@@‘ﬂﬁF ‘the bottom of a body of water, the hull 12

is elevated. To retain the hull in its. e|leyvated 14 MGy e
noti ons, the rackhemsam %MW&@P{@VIH@W@&%@@@@%@ go‘gl%gg@él% W th
the leg chord rack 24. ~lith reference to Figure 2, the esent invention
conpri ses a thaedf, thedbicad baing b genaalinfruserpaifiahed %raé‘ioge%ﬁé\'oﬁﬁ‘ §8bth 22 of
the leg chord leg 20 with the 20 teeth of the rack chock assenbly . I%ach
rack chock assRbdhas dQeftas shaflconmdciedyto afdrive moternangd whercthe dhygachis ongaged 28
adapted for engagenent vc~ith the teeth 22 of the leg - 7 Jt~N 2004 chord

rack 20. It i tbh viHe8l foBEibhal Z8rea iciraBmimadeframibe ditvengotor &F i | e,
so as to pr o‘&/lﬁ%g{egéﬁfé?t?glf contact between the nmeshed teeth. The rack chocks

assenbl i es 3@9$¥m§%§%§p¥d by the hull 12 and nove in and out of

engagenent racks 20 through a system of horizontal s driving

pi nions, or jack screw, assenbli 6.., Typi cal . jckont al
jack screw assenbBY 63usig rﬁ@tloéé’?ﬁ‘eﬁg‘&hé’ﬁgﬁ%rr%%@l%nézgﬁ&isgﬁﬁ%rg ?l{nythgt;%/%i cally

four, vertical jack screw assenblies 30 are provide hfor e cr&rtlagg f:ﬁlgrd to
al | ow verd i ceockdg fesilitatapogitioning of therackiperessaent WL AEOPRFLIER 00 the | eg
chord rack 20. Both horizontal jack screw assenblies 26 and, verti cal téack

to screw as sggmhbﬁsanarcﬁseﬁgagemdthbnf@nhwbm thg tarsh wheeldh roiaise & FHepPost
vertically and horizontally along wwth the jack screw assenblies 26 and 30,
novi ng t he rﬁﬁ.&tﬁ)gpck assenbly 19 in and out of engagenent with a contact

surface of the teeth 22 of the leg chord rack 20. Wth reference to Figures

3 and 4, each jac %?&"dﬁg t@%ﬁ‘eﬁﬁ%rﬁio%Gth%&Cis Bdvided aaQFparats Sorarelbasing geank unit,
y )

or worm guar asse aving a tooth wheel 32 and a worm gear nenber

34. The wormgear units 80 are nou [ ' 133ol Leirect s t he
rotating eng&eJeHst ft}tgﬁgga&fﬂmﬁﬂtew%% S gtraétl\;v%gsag%r%rgﬁ?relgi%%G&]gﬁgﬂgo.

15 assembly operationally connected to said rack chock; and a means for imparting rotation
to said worm gear assembly, said worm gear assembly translating said rotation into a

linear movement of said rack chock, thereby moving said rack chock out of engagement

with said contact surface.



Each worm gear unit 80 ensures a positive notion of the rack chock 20
assenbly 19 through rotation of the worm gear menber 34 and the T dolth Wikel
32. When the tooth wheel 32 and the worm gear nenber 34 are engaged,

rotation 6 - 7J UN200.4 froma power source is transmtted to the worm
gear nenber 34 to the wheel 32 and then translating to a |linear novenent of
the chock 24, as wll be described in nore detail below The | ongitudinal

axes of the central shaf and the central
shaft 38 of the wheel BZﬁFﬁﬁéﬁﬁﬁﬁgﬂ @ﬁ%ﬁﬁ@ﬁ@r@@% each other. The
t oot h wheel 32 conprises a hollow body 40 having a first cylindrical
portion 42, a second cylindrical portion 44 and a mddle cylindrical
portion 46. A plurality of parallel teeth 48 are formed on the exterior

ci rcunf erence ofRéfrence will rowbe mada telthe deawimgsliwhgrdin like pamear§clesignated fi r st
portion 42 and extending to a ~o line 51 that separates the first

cylindri calpyn@ed ddierdid, ﬁi&dﬂﬁdﬂ@nffii%ﬂé e iPOpbispatti¢6 viekasthn jaclotup righthies an

i nwardly concave contact surface 52 for engagenment with the nmating surface
of the r : Wl be described in mare detail hereinafter. A
central \glc))p ﬁ?%g{gwg@édrﬂr’red in the tooth wheel 32 receives the rotating shaft

38. A flange 45 connects (he mddle partion.4 1 .enl ar is dianeter
portion 44. A's ‘Eeﬁclégléeﬁﬂaﬂﬁ‘é’ 5139W{%§ %ﬁa%egrogk%%%gﬁ%ﬁ}%ﬁg%glgrgm er
circunferential edge 59 of the second portion 44 (see, Fi %ure [:;% The
attachment of t haigareahigaslets! Way sBawingd Ho-RALWAEN Eeh &oleRCIRCHARSTR of
bolts 43, or in other suitable manner well known to those skilled in the
art) As canadoerdapenwith the preseasin®¥entivh ebnnedied tooy hydgadic metaber 34 conpri ses
an 20 el ongated body having a pair of cylindrical portions 56 arid 58, a
pai r of bevel poFiguRBiseMetfilview ofglitilierdsdinaciniin, atithathaoperatiped tioom 64 and
a central portion 66. - 7 JUN 200 The centxal portion has a reduced

di amet e, m b [ tRlonOaider parts. A drive shaft 36 is
attacheg) to@%%?%%g%&@egg%ge%ﬂ% innim is secured with a gear
reducer 72. The gear reducer is operationally connected to a power neans
74, which cari be a hydraulic notor, or any other suitable power neans. The
notor 74 inparts rotational novenment on the worm gear nenber 32
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and transmts torque to the tooth wheel 32. As can be nore clearly seen in
Fi gure ﬁ each wormgear unit 80 is provided with splines 82 that _a.fe NL2004
positi oned between a flange 84 of the notor adapter 70 and 10 a col a’rU 8%9 '
encircling an opening in the wormgear holder, as will be explained in nore
detail below The splines 82 can be two or nore in nunber; they axe
designed to p 1 gk a‘fi?).%[ t ] ] ting
shafts extendﬁg?ﬁgsﬁﬁegfﬁlhﬁgﬁq%@%ﬁ%r 4&0%%@%&@%%8%{;9% er 34.
These shafts tend in coaxial relationship to each other and are

operati Otggﬁpg%ﬁnect ed for 15 transmtting the rotational force. The worm
gear unit 80 further conprises a worm gear holder 90 ()~igure 3), which is

formed as a boDETAI WESCRIBTIONIOFi TIHE PREFRRRRB EMBOSRMMENT i nner wal |
94, a front plate 96 and a rear wall 9%. The inner wall 94 is fixedly '

attached, suc : ldi : .l [ al | 100, of, t.he housi 33. In
t hi s manner, W@E@%ﬁ;}%@gf@’gﬁ%ﬁ% %ogég%%aﬁ%umr%sl(g?icstlﬁ%atﬁ%ﬁé? ) 33 at
a_pre-deternned distance fromthe chock 24. - 7. JUN .200e The front wal l
9% is pr SRR EINVRISCheRAtAYLY iman slayatedposipemiAbull02 issipporsed byanded by a
collar 86, and opening 104 being surrounded by a collar 1 OG The openi ngs

102 and Iphdratityeofitigstledatiovend vateriine 16| The 6l Merdshen WY SR ARFoJTEERET 34
during engagenent or di sengagenent of the chock z4 with the leg s chord 1$.

e R eSS e S A D

receiving position for the worm gear nmenber 34 threaded with a |eft-hand
thread to al | dechdeatddiess plumalityofiteg cheordsai®each of whinhisgrowidedawith an
opposite direction. io The holders 90 are pre-cast with the right-hand and

the | ef t ahohogd rale20 havilpedsd sy 68 btk dnfall @xtla'ﬁ‘('ﬂihéqgethtﬁﬁgégﬁfég%ﬁﬂ woul d

sel ect which of the openings 102 or 104 tHe worm Jear ne to occupy

di | _th L h i.ng. h hangi
W ect s of WP AR IR PRECHBIH, el of B3aciaa yPFAE! Brioer o at i on

of the notor 74 is reversed, allow ng disengagenent of the ~s chock 24 from
the | eg ehoverackethockamsembliat dOr(Rigured)dBenypmtivhal log jacking sgsemshudeder i s
shown in Figure S. As can be seen in the draw ngs, the holder 110 conpri ses

an attac Eﬂﬁm_ﬁ]girﬁéﬁs dpdratidd Ay g%ﬁ&?&t&;ﬁiﬁ%%ﬁggﬁféﬂ&%cﬁﬁ& Rirﬁgn? f the

housi ng 33. hol der 110 1s™ provi one s Ichreceives

t he wor m,gear nenber, .qr worm screw 34 therein. The plate 112 al so
carries 585 FHAR TS ngbQEPOSI%‘Fqus@ﬁng Gheiack 2ds

After the rig 10 has been delivered to the pre-selected location and the legs
15 have been lowered into the bottom of a body of water, the hull 12 is elevated. To
retain the hull in its elevated position above the wave motions, the rack chock
assemblies 19 must be moved into engagement with the leg chord rack 20.

With reference to Figure 2, the present invention comprises a rack chock

assembly 19 for engaging and disengaging teeth 22 of the leg chord leg 20 with the
20 teeth of the rack chock assembly . Each rack chock assembly 19 has a plurality of

horizontally extending teeth 28 adapted for engagement with the teeth 22 of the leg

5



of the cover | 16 and the sleeve 114 intersect at a right angle_ fﬂ@

cutouts (not 9 ] - ~ JUN 20U shown) in the contact surfaces of 't N Peve
114 and the cover 116 all ow engagenent of the worm gear nenber 34 with the
teeth of the wheel 32, As can be further seen in the draw ngs, a central
opening x 18 in the sleeve 114 receives the worm gear nenber 34, The open
ends of therdteekad. 114 prefmtadtimt teatebtin22and 28 kR0 a thaRkhimesreifile, stha

beari ng houses 120, 122 engage the shaft 36 of the worm screw 34 on

OPPOSI L2 5ASAI8AbAAF Lhiadt BetMal k@ ahclfigeor m gear menber I response

to the torQue transmitte romthe notor coupling 12~ is fitted

bet ween the- begring, house 122 and the notor adapter, The notor adapter 70,
simlar to th%ﬁ@ghicﬁ‘eﬁlfs §?§6W3’qieﬁ 1&%}'Ger}PB?VtF%gy@%h@&d@@“ﬂimﬂv@ma gear
rerducer 124, which, in turn, is operationally connected to the notor 74. A

central epdmubgfzifagemertewithitke chdfd rasks 20 rﬂm&%ﬁ& d3xtein bF BBHSoHEAR: AN
internally threaded jack screw nut 134 is provided with teeth 136 fornmed on

<P ew 34 Ty mEHIEEE drifoi e el Ben 28 AR ) el b AR oRPeeg ey

menber 34 is rotated._ A jack screw 13 8 engages threads 140 formed on the
i nt eri or J4RK §creW aspemplex 26 pergechilegichordnack 30at es cl ockwi se or
countercl ockwi se depending on the direction of rotation of the worm gear

nermber 34. A xeUablip), aypicaliy foer, Verida §adk s @Bwast &hblEs 50 8 stbvi ver
116. The 20 coger pig}a?%plmz?i S provi degI with a plural isty of @%Xrﬁrfgg 144

Secur | ng REARE Chalh'd R L ddsfeqs he Snak cilfich gelionover

plate 142 and the cover 116. Although not shown, the assenbly 110 is
posi t i onée lag chordnragk 26 Bathhorigonted janki $cré® assdrhblies 2eambuertieg] Rkt o
provi de connection and transmt |inear novenent to the j- aek screw 13 8. An

opt i onal gekd a@%himfestaeaeh@msa&ﬁ?%ﬁsihg%agm?gr%wémwe&%ggﬁ%&t he

jack screw 138 and the chock 24. The coll a earing asse Ois
S R R R R e R N
coll apsible insert 156 is fitted between the between the contact plate 154
and t he bback agsepitdyd 9 in and out of engagement with a contact surface of the teeth 22

of the leg chord rack 20.

" With reference to Figures 3 and 4, each jack screw assembly 26 and 30

15 comprises a worm gear unit, or worm gear assembly 80, having a tooth wheel 32

and a worm gcér member 34. The worm gear units 80 are mounted in the housing

33 that proteéts the rotating engaging portions of the jack screw assemblies 26 and

30.

Each worm gear unit 80 ensures a positive motion of the rack chock

20 assembly 19 through rotation of the worm gear member 34 and the tooth wheel 32.

When the tooth wheel 32 and the worm gear member 34 are engaged, rotation

6



152. A col |l apsi bl e renovabl e medi um 158 i s sandwi ched between the parallel -
to plates that define the collapsible insert 156 to facilitate-7 JUN 2004

di sengagemant of the rack chock fromthe | eg chord, when necessary. The
contact plate 154 and the insert 156 are secured together and to the
bearing plate 152 with the use of bolts 158, and the bearing plate 152 is

secured tﬁoﬁﬂe?b%k sowfce's frddsmittéd B MelworrdBearGhe kDYt 3810 glré{gvﬁcéfﬁ” I ng

means can be utilized, if desired) Is Turning now I n nore o Figure
4, the central portion 66 of the worm gear megber 32 is, machjned to form
wor m ¢ hr b ea AR thertd o linedl O PRt S LU oogk 2fcnerillBR dletrchin ¢ ne
power nmeans 74 to the wormtooth wheel 34 through engagenent with the teeth

5z. 7" he whredersilt@lony The longitutinkloes odthe gentedlishaf 36i dfithe lvedrme gbgy i or
surfaces, as shown in >~igure 4, that nmatch the zo teeth 48 of the whsel

32. The Uheaide 33Grianne canikl afrsgbuRNGLRLI DNl GBI aPUBEHRALLIRILY

simlar- 11 - i N 2004 to the depth and pitc tee

cHordaI t hi ﬁé}gﬁss of the teeth 48 generally corresponds to the thickness of
t Re wor m ¢ ®-76. Circular pitch of the threads 76 is approxi mately
equal to corresponding points on the circunference of the worm gear threads

48. The cl ear dfhetwithtwied 82tdorrises aesitovalbody tidchSame s Fst dydirdirklagnce
between the top of the threads 76 and the bottomcircunferential surface of

the centr 2Tal e A4,k . ‘ r [ ht, into
engagenert T st ond PURIAGR Seiol a3 il RS dBe dhtbR AR
engage rw,th. each other. en rotation is inparted on the shaft 36, torque
i s transmPTAEY Pﬁﬁagﬁtléeﬁvt\g 4%&%4%@"@99 the gsterioneirgharereage of thehe t oot h
wheel 32 is operationally connected to a rack chock assenbly 24, the latter
i s noved middlegortidn 46, engadingaota iihé 5O bhehé SEstqietign Uoeind eddendPBR95% NY oNn

the direction of rotation of the shaft 3 6, engagenent and di sengagenent of

Poqur o5 20 55 SR EHRYes e FR SRR AT b8 Hon & pSuRBRPRR S8 Mor | Zonc o

and two vertical worm gear units 8Q to allow precision positioning of the
rack chock 24 E#rh teethagihasandn nasncrearontpermeticn S2cfoaengagemente | eg
chord teeth 22 , The design and structure of each unit 80 is simlar to the

desi gn andiththé fiating sienieidied aRaiPged) bs WO bEd:aAhEPahbRPapaN! s of (he
_ g mechanismare enclosed in the housing 33, thereby preventing 20
poctaent Aokttt R eBhrb LG RRE S YormdhT W0 DB HcBr 3 et edné " P Uoed
rotating shaft 38. A flange 45 connects the middle portion 46 with an enlarged
15 diameter portion 44. A symmetrical flange 57 is fixedly attached to the outer
circumnferential edge 59 of the second portion 44 (see, Figure 3). The attachment of
the flanges 55 and 57 can be accomplished with the use of bolts 43, or in other
suitable manner well known to those skilled in the art.
As can be seen in Figures 3 and 4, the worm éear member 34 comprises an
20 elongated body having a pair of cylindrical portions 56 and 58, a pair of bevel
portions 60, 62, a reduced diameter attachment portion 64 and a central portion 66.
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~Z -1 Jt~H 2004 Wth the different dianmeter worm gear portions, the job
of di sengagenment of the |eg chord and the rack chock is substant7 aluNy200

si npl i £ ed, Additionally, less power is needed for noving the rack chock
assenbly out of engagenent with the | eg chord. Many changes and nodify
canons can be made in the design of the present invention w thout departing
fromthe Fhecentrahporizm hasredused diameter pridyletyaet arlargdraliimeted g
present invention be limted only by the scope of the appended clainms. 13

- 7 JUN ?qug_ 1. An apparatus for releasing a rack chock pressed into
engagenment wth a contact surface, conprising: a worm gear assenbly
operationally cognect said ragck chock; and a neans for inparting

d.t
rotation to sartdm¥eshaEa?c isaitanbed to aanetonsdapige 20, whishyin rnyisns| at i ng
said rotation into a |inear novenent of said rack chock, thereby noving

sai d racksedwed with a gbaeRURGEN PRI TG gélarsz@'ﬂﬁ’céi%bﬁ&n%tiﬁﬂélg)%@nnc%tedmﬁa
y C

apparatus of Claim1l, wherein said worm gear assenbl nprises a tooth

I d _sai _ mb itti i
From sa dPPERPRERE T, BIRR bon B B G or o o e By MG A0Vt cct i of

said tooth wheel . 3. The apparatus of Caim2, wherein said tooth wheel
conpr i sesMeagenERamafor y4 imparts zotationlomobengnter theaslonn geanineetbey!3 t
sai d wheel shaft engagi ng said rack chock. ~. The apparatus of Caim 3,

wher ei n sand traasmi g eerqueRsiBe t6othprh&d32a central driving shaft oriented at
a substantially right angle to said wheel shaft. 5. The apparatus of Caim

abot & ol r ount e HRFE leaFylieRN iR ie i ool i gped pireitbamrouided™*
provided wiith wormthreads for engaging said teeth, said worm gear nenber
bei ng opeMath spiines B2dbanharstpasitonsbbatweon atflangei §4paf the mgotd# adapted 70 WhNd200
10 a collar 86 encircling an opening in the worm gear holder, as will be explained in
more detail below. The splines 82 can be two or more in number; they are
designed to provide extra structural strength to the unit with rotating shafts
extended in series, from the motor 74 to the worm gear member 34. These shafts
extend in coaxial relationship to each .other and are operationally connected for
15 transmitting the rotational force,
The worm gear unit 80 further comprises a worm gear holder 90 (Figure 3),
which is formed as a box-like hollow body defined by an outer wall 92, an inner
wall 94, a front plate 96 and a rear wall 98. The inner wall 94 is fixedly attached,
such as by welding, to an interior wall 100 of the housing 33. In this. manner, the

20 body 90 is supported by the walls of the housing 33 at a pre-determined distance

from the chock 24.



.S neans: 6, The apparatus of Claim2, wherein said rotation inparting neans
. conpri SES a hydraulic notor connected to a gear reducer, said geal Jundpmer
bei ng: connected to a notor adapter secured co-axially with said worm gear
menber. 7. The apparatus of Claim 2, wherein said worm gear nenber has a
m ddl e portion provided with. a wormthread, said mddle portion having a

reduced di amet e f6Af wal tarel Sﬂﬂh Tinbs MR o end
parts. 8. The apcpargt us lo%@iaparigmﬁg,a er%glbrrl]mgggﬁﬁgbﬂslgﬂdoﬁgﬁﬁﬁtlﬁ%zs an

i nwardl y,concave mi ddl.e port.io 9., The ,apparatus of Caim.y>5, wherein said
vc~orrn t%?%ﬂ?‘ﬂ%fgﬁ%abﬁgﬁghﬁf B§’ Qﬂ@?%@xgﬁ@ﬁ%e%ﬁqwm a gollarThe
apparatus of Claim8, wherein said teeth are oriented in a substantially

par al | el 106} The @pshingstld2samkhd4 ate adapsedio zﬂadrdatﬁm%'hedﬂiﬁeihe Worm lgr
apparatus of Claiml, wherein said worm gear assenbly conprises at | east

one Nor ! 40&hBer ”Hgit"ggg& Qéﬁleﬁpér H@X%?Dﬁ?é%g 8 gg?é(%}?#% C%‘g}’ﬁ{’?oo@lg Agg sai d rack

hori zont al pl ane, - ast —one vertic

chock al ogggf geﬁ’ll cal plane and power neans for transmtting noving force
s3. sepaiP¥t 18+ The gpening Y SREVEHSra TesAtVARE pesibomigethe woim gead sai d
vertical wormgear unit. 12: The apparatus of C aim 11, wherein said power

nmeans comumbes34threbded oty atighnhhhd tigeadesd n.y@r unit. is
- 7 JUN 200 13. The apparatus gf C aim 11, mg.ﬁrﬁg?l%hg:g%{: 0 é;@g?%ﬁé\grm gear

units co i nted on a tral ,shaft,that ages said
rack c hogE ) élgﬁ%&% r%li tgéég?c)ﬁrrl@%%?% %8%/‘5 ’%881%‘ ¢ %%ﬁﬁ?‘? Wﬂa‘aﬂ ;efg-ﬁpng E&g’ﬁgﬁng
teeth of sajd tooth wheel, said tooth wheel being internally threaded to

al | ow end@gdymotyion ﬂgﬁ}eo‘ﬁﬂﬁn\ﬂﬁéémemh% ar yvaoR ssteveR4dhn asedppasitek chock.
14. The apparatus of Claim 13, wherein said worm gear assenbly conprises an
encl osur elifeationg an opening to allow extension of a central shaft of said
wor m gear nenber outwardly from said enclosure. 15. The apparatus of Caim

M or mount ed SR SEREpre A fn iRl ind o The St el ©

operational ly nounted between said gear reducer and said worm gear nenber.
16. An apPheminstaliestinrtheawdit Q) the opciatahwouldmebsat exhithiod tengpedngs02i th a
contact surface of a j ack-up rig leg chord, conprising:

or 104 the worm gear member is to occupy and install the worm gear member 34

in that opening. When changing direction of rotation of the worm gear member 34,

the direction of rotation of the motor 74 is reversed, allowing disengagement of the
15 chock 24 from the leg chord teeth 22.

An alternative design of the worm gear holder is shown in Figure 5. As can

be seen in the drawings, the holder 110 comprises an attachment plate 112 adapted

for fixed securing on the wall 100 of the housing 33. The holder 110 is provided

with one sleeve 114 which receives the worm gear member, or worm screw 34
20 therein. The plate 112 also carries a tooth wheel cover 116, The longitudinal axes

of the cover 116 and the sleeve 114 intersect at a right angle, and cutouts (not

9



a worm gear assenbly operationally connected to said rack chock; and 15 a
means for inparting rotation to said worm gear assenbly, said wor g b0k
assenbly translating said rotation into a |inear novenent of said rac
chock, thereby noving said rack chock out of engagenent with said contact
surface, said worm gear assenbly conprising at |east one tooth wheel

provi ded sHbbh) in BidciithétedfackeBf hallestre 1Y ﬁﬂﬁe f1d Qvek 1965RyaNd af | east

one worm gear  nenber provided 20 worm t ads, sal teet engagi ng

said worm threads, t art a noving force sai.d rack chock and thereby
16 - 7 5‘@33%6“%%@98% %’g@ﬁﬁ%‘réf" With ertéétb efidervheadd2sai d cont act
surface of the leg chord when the worm gear assenbly is rotated. 17. The

appar at us of @Gacan b6 fumherszien insheldtandhps, whemlral oppiinges sanhk lspuviody
nounted on a j ack screw of the rack chock, said worm gear nenber corrprl ses

a centralyidr aiak; ive

wher ei.-n é}é?cfh j‘!égggs scre\%’vr@?g ﬁg%&q@é %14 l’};g;%@%%td%%f%éjﬂew %5‘?@% sai d
central drivi n shaf ;& he ap ratus of aire 16, wherein tooth wheel
i3 provi 8@1”9&5 “écspz.ﬂ ?-t!;eamm %@n&meéwe&bemmdha&cﬁﬁ a
circunference over at |least a portion of said tooth wheel, and wherein said
wor m geaof fizsriverm screw 4 ohe Wﬁpbiltb ﬁdéﬁﬂ@%llﬁhﬁﬂ%&ﬁioxpéﬂﬁfcw&roﬁﬁr shPn.  19.

The apparatus of C aim 16, erein said worm gear assenbly conprises at

nor t zont S aP S tegpoy B AE el tani BT KRB MBI 7% o movi ng < 0 rack

chock along a vertical plane and wherein each of said worm gear assenblies
i s provided wi t4 SHPHAGFSadHtcdatwicentmbedrng housesk®2 aridupenmutorg f or ce
separately to said at | east one horizontal worm gear unit and sal d verti cal

wor m geaadaptet.. TROmotheadiipher 70, $mahr {d ﬁa'e"é‘rﬂ’c%du‘ﬂ%ﬁf EA Sl g‘l ans

conpri ses a notor operationall y connected to each worm gear 1. The

0% N el P ghE el R S5y Blebr it s P adtore &éﬁaﬁé@”‘é& 'r%ﬁ?mir ;
HheTeln W motor 74.

A central opening 130 in the cover 116 is surrounded by a flange 132: An
internally threaded jack screw nut 134 is provided with teeth 136 formed on the
exterior surface thereof. The teeth 136 match the threads on the worm screw 34 to

15 impart rotation on the screw nut 134 when the worm gear member 34 is rotated. A
jack screw 138 engages threads 140 formed on the interior wall of the jack screw
nut 134 and rotates clockwise or counterclockwise depending on the direction of
rotation of the worm géar member 34.

A cover plate 142 is mounted on an exterior side of the cover 116. The

20 cover plate 142 is provided with a plurality of apertures 144 that are aligned with
apertures 146 on the flange 132 and receive suitable securing means, for example
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threads of the worm gear nmenber oriented in a pre-determned direction in
relation to the teeth of the tooth wheel, said tooth being forned iU\
internal s threads to all ow engagenent of the tooth wheel with a jack screw
of a rack chock. 22. The apparatus of Claim 21, wherein said warm gear
nmenber hol der conprises _) . an enclosure having an end plate with an

openi ng bolts) éngegeng thesiover plate 1d@nindathe shaét 116, Adhdupbnat desin eber
outwardly from said encl osure, and wherein said power neans is |'ocat ed

out si de The _appal.a erein saj.d warm
gear assgg él%lgoﬁp%sgﬁgfﬁnggﬁp a'o 2 o?n“s‘zlar%agﬁo\%{oer%ggg W@HP\Q@ bﬂﬁsﬁgﬁa’*n r of
verti caI ear ,ynits to, all Ocﬁl precjse positioni n(t; of said rack chock in

rel ati on'® BT GCP%EWQP wrapsmy djnegpmavgment to thegjagk serest U38.0f O ai m 16,
further conprising a collapsible bearing plate assenbly positioned between

a jack screw gndoptiomallcotlapsibldbering assembly 150 may be interposed between
.AHy. A-Al . As% A. Ae. AFH. AL A, . AIr. AIS A AU, .An. A AAQA .A>SSED3,|93 &o0

d z
}yeni d_ig a%gs%févg;}gg%ga%gﬁgga]gal FRRkaTaaRkaheabAlGa A plcal cal cal e
'yZ}xsni d_Z] ca] cal ca] ca) ca] ca] ca ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] caPEeyidad ¥dicapeaning plat Pdé}z iZhgonlaces arx end B8 o theljifk screw

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]c
a3

?Lfﬂ c;] Eiﬁ]#%ﬂ{t%}]ﬁ;?ﬁfyﬁ]sé@%ay;ﬁfgf ggntéigtné% acrgcl(c:c ?:% %‘é %§]°(1:1% %121 caj ca] ca

S i R e @a@g{f%%pi%f ﬂg?%‘ir}%af%afﬁ elita) co)

a] ca] ca] caéca] cal] cal] ca] ca] ca] ca] ca] cg]»sc(]a] caj ca] C c‘]nca] cajcall-----
/ 0v000=1122 2l Bpsirn ausvabie sa¢ditm chadcbqtnatn dhepatptia] ca] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 555. 666

Tu777>888lA89MAPHefine 118 collapsible insert 15
5<<<<1§::( >| wr mhc”Y] ca] ca]pca cé“%"a ca E%f o tat dls “%ﬁge“]eé’é 53 A 01ccaU] calc

g]?ggl? ((::a@]ﬁ&aﬁkc S]B%aé %@%%QLC %%C %—*ﬁ'} E|°§g§$§%?€$fé é]'lé é]x% HIS€H]| ca] ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]cal FG -
] GG HWHMP 6 lare serIekragther AridPfohiibeatin Kt te 5B 00ivh tled va] sl slal stlaed] ca) ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJ ca] ca

Icz?] mff?;]?ca] ca c{as]Jca] ca] cg%lazj c%%a]%@ zg?«é ]lcg%ég};(ﬁ%sgg} 22} 22}

ca] cal V
Wﬁ%ﬁ?‘? Pe&tiizefaifidesiredsnnny ysni d_7]] ca] ca] ca] ca] ca] ca]
ca] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ta] cal ~K Flumingnaiinhhbrsl demiled Rigerées ehetédtal Jordord bk ethealerhr a] cal ¢

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj ca] ca] ca]ca]cal calca]ca]calca]ca]c

I ff
e e e
calcal] ca % % % U&' % %

U& () - y&irensmussiqn of poyengsnsgaterd inatheinowerrosenssi4 to the vdrmotodts wheel  * 1 10%

34 through engagement with the teeth 52. The threads 76 have frustoconical
configurations with flat exterior surfaces, as shown in Figure 4, that match the
20 teeth 48 of the wheel 32,

The threads 76 have working depth and pitch diameter substantially similar
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U ()~ 1 110% L& ()- ° 110% U ()- @940% U& ()-39yML0% L&' ()- | 93i K- 310%
U ()- 30 "10% L& ()-3F. %40% L&' ()- ~+10% U& ()- ") 110% L&' (790N 2%
Ug ()- J$ 10% U& ()- 1K 310% U& ()- L10% U& ()- 910% U& ()-10 UL0 UL0 UY";
10% U& ()-F'F710% U& ()- y5F10% U& ()- & 0 iK-Ks 10% U& ()-!10% U& () -

s10% to the depth and pitch of the teeth 48, The chordal thickness of the teeth 48
generally correspondé to the thickness of the worm threads 76. Circular pitch of
the threads 76 is approximately equal to corresponding points on the

. circumfcrenge of the worm gear threads 48. The clearance of the teeth 48 is
5 generally the same as the distance between the top of the threads 76 and the
bottom circumferential surface of the central portionl66'. As a result, when the
threads 76 are brought into engagement with the teeth 48, the threads 76 and the
teeth 48 matingly engage with each other.
When rotation is imparted on the shaft 36, torque is transmitted to the tooth

10 wheel 32, Since the shaft 38 of the tooth wheel 32 is operationally connected to a
rack chock assembly 24, the latter is moved in and out of engagement with the leg
chord teeth 22. Depending on the direction of rotation of the shaft 36, engagement
and disengagement of the rack chock assembly 24 can be effected,

In the embodiment shown in Figures 2-4, each rack chock assembly 24 is

15 provided with two horizontal and two vertical worm gear units 80 to allow
precision positioning of the rack chock 24 in the horizontal and vertical planes in
relation to the leg chord teeth 22 . The design and structure of each unit 80 is
similar to the design and structure described above. All moving and rotating parts
of the releasing mechanism are enclosed in the housing 33, thereby preventing

20 accidental injuries of the operator. |

The worm gear assembly 30 can be used for releasing a locked rack chock.
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U& () Sma0% U& ()- s3 10% UE ()-ms  "10% U& ()- sFY'10% U& ()-3

f#xel K- K&10% U8 () -5$!10% U& ()- 3" 10% L&' ()- M 10% U& ()- yL10%=UR J6N-2004
89A0% U& ()- L10% U& ()- d ZfHI7s10% U& ()-4 10% U& ()- 2810% U& () -
L0110% W& ()-  T@, &10%Ualk: ()- 0%3"10% & ()-* @ 10% W& ()-Ti KI 7510%

U& ()-L'! 100/4141&' (t)- L 10% & ()- L,!110% & ()- Lg 10%| & ()- 1940%| & ()- 10
UL0 ULl0 With the different diameter worm gear portions, the job of disengagement of the

leg chord and the rack chock is substantially simplified. Additionally, less power is
needed for moving the rack_ chock assembly out of engagement with the leg chord.
Many changes and modifications can be made in the design of the present
5 invention without departing from the spirit thereof. We, therefore, pray that our

rights to the present invention be limited only by the scope of the appended claims.
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S 10%4| & () - S&@LO%4| & () m%]g)lvuowuoﬂll/ssi:(l 10;/.\;&&8&&@(&&(- K&@Ldlg;/é’l & () . f
10%4| & AR baMdest drf¥yddi ¢
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1022 Bl S syl o LTI O
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" 10%& ()- Lf 109%&' () - 39409%& () 3L 109 ()-3 | F" 10%& () - 4z29%9&n8q&& Q i K- L4g
100& () - 2&108KdK), theteDP IRENE)sald ERH Ak dut &F éﬁ%’ceﬁﬂent'v)x‘tﬂgﬁffﬁ é&n’tact

8A0% ()- Q'S T UV 7 (Y(iKi4g 109%: ()- sI'10%8& F(3- s!'10

sL& 109B& () @J & () - 101010y| 7s109& ()-Y((()U))) Oi K- KL$10%3& () -

"100B& () - sni "()- SI109B& ()- L 109B& ()- 10%B& ()-SF ! 10984 ()

OF** L+a9g y, i K- Kr 1008 () )" 109B& (). '@ $1098& ()-S$y 10988 ()-

10988& () 2+ 1 peyatus of Claim 1, wherein said worm gear assembly comprises atooth

wheel and 2 worm gear member, said worm gear member transmitring rotation
from said rotation imparting means to said tooth wheel by engaging teeth of
said tooth wheel. |
3. The apparatus of Claim 2, wherein said tooth wheel comprises a generally
cylindrical holIoW bod.y secured on a wheel shaft, said wheel shaft engaging
said rack chock.
4. The apparatus of Claim 3, whereih séid worm gear member comprises a central
driving shaft oriented at a substantially right angle to said wheel shaft.
5. The apparatus of Claim 2, wherein said tooth wheel is provided with a plurality
of teeth disposed about a circumference of said tooth wheel and a worm
gear member is provided with won:n threads for engaging said teeth, said

worm gear member being operationally connected to said rotation imparting
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&10%G& ()- LI 110%3& ()- 109%6& ()- 910%& ()- OLI0%G ()- S$L10%E () -a;

| 5 5<<<<1=i KoKUIOArLBIABE K(Secutk dsdbaRlll)with $QMGROI gl Ale®er) - L 10%E& () -
109638 () - 9510%& ()- 1===(>x>>>: ?i K- K2@L0%R' () - 90@0%& ()- L
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%gég 8 18610%1 Ve Oc(%gLW1t)11aworm read( said rm%?e gomon having a reduced

diameter central part disposed between larger diameter end parts.

8. The apparatus of Claim 5, wherein each of said teeth has an inwardly concave

middle portion.

9. The apparatus of Claim 5, wherein said worm threads have a generally

frﬁstoconical configuration.

10. The apparatus of Claim 8, wherein said teeth are oriented in a substantially

parallel relationship to a central axis of said tooth wheel.

11. The apparatus of Claim I, wherein said worm gear assembly comprises at
least one horizontal worm gear unit for moving said rack chock along a
horizontal plane, at least one vertical worm gear unit for moving said rack
chock along a vertical plane and power means for trarisrnirting moviﬁg force

5. separately to said at least one horizontal worm gear unit and said vertical worm
gearunif,

12: The apparatus of Claim 11, wherein said power means comprises a motor
operationally connected to each worm gear unit.

15



&z 109%G& ()- 9s 10%3& ()- S10%K ()- & 10%& ()-
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& &10%GE () - xDDEJEEEEEEi KA7910GL0G@ 71098 () - 84F10%G& ()- 210%G& () - L90T
10%G& ()- 9-109G& ()- 9+ 10%:& ()- EEE. FFFG G _A7910G9" GLOY%GE () - 9

31098 ()- & Z10%G8 ()- &F & 10%3& ()- &L0%S& () -

&$, 10938 () - 10G] GGG HwHHI sl i K-79 "10%G&' ()- 9f " 10%G& ()- &LO0%G& () -
3109%& () - &|1€>-16&s&p1ee)ratua9f Claged'1  whergimepobaksaid worm geaunitgramRIisgsgpoth
10968 ()- L-1109G& ()- 91 +109G& ()- 9)!109G& ()- &g#10%G& ()- s$ 10%C& () -
9 "s10%3&' () - Krthieel hoimtedoR o zertGV@8af( that igagexasid(rpek chock, a worm gear

$10%4&' () - 10GLOGLOG@710%3&' () - &4 10%&' () - 210%& () -

bLLMPMVWMWM KA fhehiiidt BfdvIdelOMiwhim rd &8s dngaging 1EWHSE dald toothl k@ dajd
"10%4&' ()- fF"10%4& ()- MW NsSNNO O A7L10HIO%A& () -1 Z10%4& () - |

IF %&( § )= 1 2305l betnd AUy threadlA0 feng U QOATRBRENh Ynécl with
5 a jack screw of said rack chock.

14, The apparatus of Claim 13, wherein said worm gear assembly comprises an
enclosure having an opening to allow extension of a central shaft of said worm gear
member outwardly from said enclosure.

15. The apparatus of Claim 14, wherein said power means further comprises a gear

10 reducer and a motor mounted coaxially with said gear reducer, said motor being
operationally mounted between said gear reducer and said worm gear member.

16. An apparatus for releasing a rack chock pressed into engagement with a contact
surface of a jack-up rig leg chord, comprising:

a worm gear assembly operationally connected to said rack chock; and

15 a means for imparting rotation to said worm gear assembly, said worm gear
assembly translating said rotation into a linear movement of said rack chock,
thereby moving said rack chock out of engagement with said contact surface, said
worm gear assembly comprising at least one tooth wheel provided with a plurality
of teeth about an exterior thereof and at least one worm gear member provided with

20 worm threads, said teeth engaging said worm threads to impart a moving force on

said rack chock and thereby
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5 shaft.
18. The apparatus of Claim 16, wherein tooth wheel is provided with a plurality of
inwardly concave teeth diSposed about a circumference over at least a portion
of said tooth wheel, and wherein said worm gear member is provided with a‘
reduced diameter central portion.
19. The apparatus of Claim 16, wherein said worm gear assembly comprises at
least one horizontal worm gear unit for moving said rack chock along a
horizontal plane, at least one vertical worm gear unit for moving said fack
chock along a vertical plane and wherein each of said worm gear asscmblies '
5 is provided with an independent power means for transmitting moving force
separately to said at least one horizontal worm gear unit and said vertical
Wworm gear unit.
20. The apparatus of Claim 19, wherein said power means comprises a motor
operationally connected to each worm gear unit.

21. The apparatus of Claim 19, wherein each of said worm gear units comprises a

17
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5 threads to allow engagement of the tooth wheel with a jack screw of a rack
chock.
22. The apparatus of Claim 21, wherein said worm gear member holder comprises
an enclosure having an end plate with an opening to allow extension of a
central shaft of said worm gcéu_' member outwardly from said enclosure, and
wherein said power means is located outside of said enclosure.
23. The apparatus of Claim 16, wherein said worm gear assembly comprises a paif
of horizontal worm gear units and a pair of vertical gear units to allow precise
positioning of said rack chock in relation to said leg chord of a j ack-up rig.

24. The apparatus of Claim 16, further comprising a collapsible bearing plate

assembly positioned between a jack screw and a rack chock body.
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