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The present invention relates to a fixation system for self elevating platform

5 or jackup fig. In particular, the present invention pertains to a system for
automatically engaging the fixation device to arrest the relative movement
betweén the supporting legs and hull of self elevating piatform while

preserving surface integrity of the mating surfaces.

10 BACKGROUND OF THE INVENTION
various prior art fixation systems are employed to arrest the relative motions
and transfer the overturning moments and loads between the hull and legs

of a jackup rig.

15 A jackup rig as used herein means any working platform for drilling, work
over, production, crane work, compressor station, diving support or other
offshore purpose in an elevated position above the water, and being
supported on jackable légs to the ocean floor or other water bottom, with the
inherent capability of relocating from one site to another by lowering to a

20 floating pdsition, and after being moved to a new established location,
raising again to an ele?ated position. Jackup rigs are equipped with rack
and pinion jacking systems for raising and lowering the platiorm. The rack is
fixed to the leg along its Qertical length, and pinions and their drives are
dispos_pd on the jacking units' strﬁctures which are connected to the hull.

s
The ﬁrst type of fixation systems use stoppers or lock bolts. which individually

- engage with and lock into the tooth spaces or on the tooth flanks of the rack

on the leg. These stoppers can be moved individually or as group by
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of a jackup rig. 15 A jackup rig as used herein nmeans any working platform
for dfilling, work over, production, crane work, conpressor station, diving
support or other offshore purpose in an el evated position above the water,
and being supported on jackable |legs_ to the ocean floor or other water

bottom with @%aﬁmerémwewaﬁhp. trgdlw#ualeﬁmqrncy rapablen of adjusting dtst her
by lowering to a.20
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pinions and tAead3s ! VEACR'&F these systems requires manual intervention during
5 engagement notwithstanding certain automation features. Where the

movement of stoppers is in a direction substantially perpendicular to the leg

rack, the stoppers may not engage fully into the tooth space in all relative

positions of the hull with respect to the leg.

10 By rack chock fixation system, the present invention refers to a system for
aligning and locking a section of rack chock with a profile matching the teeth
of the rack on the jackable legs. U.S. Patent No. Re. 32,589 exemplifies the
rack chock fixation system where a series of vertical and horizontal screw
jacks align a rack chock piece with flat upper, lower and lateral surfaces with

15 a matching teeth profile on the leg rack. The alignment is accomplished
manually and visually. Once aligned, the rack chock and the leg rack are

locked by screw jacks.

Another type of locking fixation system for jackup rig is exemplified by U.S.
20 Patent No. 4,389,140 which teaches the use of a rack chock with inclined
upper and lower surfaces with flange edges held between claws of vertically
movable wedges with mating surface and matching inclination. The wedges
are guided to move vertically by nuts fixed into the wedges; the rack piece is
engaged with mating teeth on the leg rack by independent rotating screws.
25 Rotatiéjn of the screws with identical speed in the same direction moves the
wedges as well as the rack vertically. Rotation of the screws with identical
speed in the opposite direction brings the wedges closer and moves the

rack piece laterally by sliding along the inclined surfaces. Similarly the
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di sposed on the jacking units' structures which are connected to the hull.
25 The first type of fixation systens use stoppers or |ock bolts which
i hdividual |y engage with and lock into the tooth spaces or on the tooth
flanks of the rack on the |eg. These stoppers can be noved i ndivi dual I?/ or
2 as group bylogkingdfixation We’ﬁquﬂﬁé vistis!l ymenitaring tasghe exact apatshinge

the rack chock with the teeth of the leg rack.

The third type of fixation system for jackup rigs is typified in U.S. Patent No.
5 4662787 which teaches the use of a rack chock with inclined upper and
lower surfaces having flanged edges held between claws of horizontally
movable wedges with mating surface and matching inclination. Wedge
guides in the framework (attached rigidly to the hull) guided the wedges,
while independent screwjacks acting against the flat end of the wedges
10 provided movement to it. Rotation of the screwjacks in opposing directions
with the same speed moves the rack chock vertically. Rotation of the
screwjacks in the same direction moves the inclined surfaces of the wedges
towards or away from each other, thus moving the rack chock toward or
away from the leg rack by sliding along the inclined faces of the wedges.
15 |
All three types of prior art. fixation system employ combinations of rack
chocks, wedgés, and jacks to arrest the relative movements between legs
and hull as well as to transfer the loads in a self elevating platform. It can
also be said that all prior art fixation systems require visual monitoring for the

20 exact meshing of the teeth of the rack chock with the teeth of the leg rack.
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adjusting its position when it nmeshes with the tooth spaces of the rack.
Exenptary of the first type of fixation systens are U.S. Patent Nos.
4447401, 4813814, and 5139366. FEach of these systens requires manual 5

i ntervention durin%_en agenent notw t hstandi ng certain autonmation. features.
Wher e t he noV@BIRECTIOFs %%MVENHOM a direction substantially

perpendi cular to the Il eg rack, the stoppers may not engage fully into the
tooth space in all relative positions of the hull with respect to the |eg.

10, 5, el gl ST S Ko ek AT R R B
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5 manual control to align and engage the rack chock to the leg rack.

It is another object of the present invention to provide a new fixation system
for seif elevating platform which incorporates a rack chock supported at one
end pivotally and tiltably by at least one pin and cross head assembly
10 disposed between the leg rack and the hull of the platform for aligning the

rack chock with the leg rack without visual monitoring and manual control.

It is yet another object of the present invention to provide a new fixation |
system for self elevating platform having a slidable pin supported within a
15 slidable cross head which in combination with the pivotally supported rack
chock self positions the teeth of the rack chock with the leg rack teeth during
engagement even when the leg assembly has angular misalignment with

the rack chock in any direction.

20 ltis a further object of the present invention to provide a new fixation system
| for self elevating platfbrm which will successfully transfer the load from the
jack fbundation to the leg assembly or vice versa even when the leg
assembly has angular misalignment with the rack chock in any direction.
y
25 ltis a further object of the present invention to provide a new fixation system
for self elevating platform which automatically engages and disengages with

the leg rack while presertving surface integrity of the mating surfaces.
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exenplifies the rack chock fixation systemwhere a series of vertical and

hori zontal screw jacks align a rack chock piece with flat upper, |ower and

15 lateral surfaces with a matching teeth profile on the leg rack. The
ned, the rack
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rack piece is engaged with mating teeth on the |leg rack by independent 25

rotatfng screws. Rotation of the screws with identical
direction noves the wedges as wel |l

screws with identical speed in the opEosite direction brings the wedges

cl oser and moSEMMARY: QEKTHIE dNYEN

3 surfaces.

Simlarly the locking fixation systemrequires visual

nonitoring for

10

15

20

The present invention has at least one rack chock which is supporfed
pivotally and tiltably at one end by at least one pin located at a position
between at least one leg rack and the hull of the platform. The other end of
the rack chock is connected to the jack foundation with an actuator
assembly. The pin is disposed rotatably between a pair of cross heads
which in turn are disposed slidably within a guide. The cross heads are
maintained in an equilibrium position for the rack chock to engage the leg
rack teeth by a pair of springs within the guide. Thus, the pin and cross head
assembly enables the teeth of the rack chock to engage the leg rack teeth
without visual monitoring and manual control. The actuator assembly
connected to the other end of the rack controls the swinging movement of
the rack chock and its engagement and disengagement with the leg rack. A
pair of opposing jacks urge upper and lower wedges with tiltable surfaces
converging onto the upper and lower surfaces of the rack chock in arresting
the relative movement between the rack and the leg rack. As such, load
from the jack foundation is transferred to the legs, overturning moments on
the legs to the jack foundation. Stress to the mating surfaces of the present
invention and the leg rack is minimized as the engagement of the present
invention takes place without any misalignment between the rack chock and

the leg rack.
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t he exact matching of the rack chock with the teeth of the | eg rack. The
third”type of fixation systemfor jackup rigs is typified in U S Patent
No. 5 4662787 which teaches the use of a rack chock with inclined upper

and | ower sur etween claws of horizontally
novabl e wedge éﬁjﬁrﬂ%{ﬁ%{‘@ﬁgﬁ&g@mﬁ)&ﬂﬁ% I nclination. Wedge gui des
in the framework (attached rigidly to the hull). guided the wedges, while

i ndependent screwj acks acting against the flat end of the wedges 10

b ! Se9 ovgDY % ke, AR, P 5 RO HHRES cHBGRIBBBRAS b o

screw acks iﬁa&ﬂﬁ)ﬁﬁﬁe dlrectlon noves t he |ncI|ned surfaces of the wedges

5

Fig. 2 is a side, elevational view of another prior art locking system for jackup

rig.

Fig. 3A is side, elevational view of the rack chock system of the present

10 invention.

Fig. 3B is exploded, cross section, elevational view of the pin and cross

head assembly of the rack chock system according to Section A-A in Fig. 3A.

15 Fig. 4A is a side, elevational view of an embodiment of the present invention

being employed to engage an opposing pinion type leg rack.

Fig. 4B is a side, elevational view of the embodiment of the present invention
being employed to lock an opposing pinion type leg rack.

20
Fig. 5 is cross section, elevational view of the wedge of the present

invention.

FIG. 6 is a flow chart illustrating the steps under which the present invention

25 aligns ;and engages a leg rack of a self elevating platform automatically.

7
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towards or away from each other, thus noving the rack chock toward or away
fromthe leg rack by sliding along the inclined faces of the wedges. 15 All
three types of prior art fixation system enploy conbinations of rack

hock d d _j.ack h b l. d
it 55 wel | BESERIPTION oF TAE EBRaD RN T OF i IENRION 2t form 11 can

al so be said that all prior art fixation systens require visual nonitoring
for 20 the exact meshing of the teeth of the rack chock with the teeth of

the Ieg raCk'Aﬁgﬁé%pg%s for positioning a fixation device automatically and

arresting the relative movement between the supporting legs and hull of self

5 elevating platform is described. In the following description, numerous
specific details are set forth such as rack, pin and program steps, etc. in
order to providé a thorough understanding of the present invention. It will be
obvious to one skilled in the art that the present invention may be practiced
without these specific details. In other instances, well-known parts such as

10 those involved with the rack and pinion jacking system are not shown in

order not to obscure the present invention.

Notation and Nomenclature
The detailed description with respect to the steps of positioning
15. automatically the rack to the leg rack are presented partially in terms of
algorithm and symbolic representation upon operation on data bits within
the computer memory. These algorithmic descriptions and representations
are the means used by those skilled in the art in the data processing arts to
most effectively conVey the substance of their work to others skilled in the art.
20 |
An algorithm is here, and generally, conceived to be a self-consistent
sequence of steps leading to a desired result. These steps are those require
physical manipulation of physical quantities. Usually, though not
necessarily, these quantities take the form of electrical or magnetic signals
25 capablg of being stored, transferred, combined, and otherwise manipulated.
In this case, the physical quantities are voltage signals which correspond to
the speech signals. It proves convenient at times, principally for reason of

common usage, to refer to these signals as bits, values, elements, symbols,
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4 OBJECT OF THE INVENTION It is an object of the present invention to
provide a new fixation systemfor self elevating platformor jackup rig
wi t hout relying on visual nonitoring and 5 nmanual control to align and

cngage { e, SR itk Forh B b, SPOGHII bRl i, v

whi ch i ncor pqpat g of theSe afi8 XS s &% @ b&Y8sociated with the appropriate
physical quantities and are merely convenient labels applied to these
quantities.

5 Further, the manipulations performed are often referred to in terms such as
adding or comparing, which are commonly associated with the mental
operations performed by a human operator. No such capability of a human
operator is necessary, or desirable. In most cases, in any of the operations
described herein which form part of the present invention; the operations are

10 machine operations. Useful machines for performing the operations of the
present invention include general purpose digital computers or similar
devices such as digital signal processors. In all cases, it should be borne in
mind that there is a distinction between the method operation in operating a
computer and the method of computation itself. The present invention

15 relates to method steps for operating a computer in processing position
signals of the rack relative.to the leg rack teeth to generate other desired
physical signals.

The present invention also relates to an apparatus for performing these
operations. This apparatus may be specially constructed for the required

20 purpose or it may comprise a general purpose computer as selectively
activated or reconfigured by a computer program stores in the computer.
The algorithms presented herein are not inherently related to any particular
computer or other apparatus.' In particular, various general purpose
machlnes may be used with programs written in accordance with the

25 teachmgs herein, or it may prove more convenient to construct speCIallzed
apparatus such as digital signal processor to perform the required method
steps. The required structure for a variety of these machines would appear

from the description given below.
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end pivotally and tiltably by at |east one pin and cross head assenbly 10
di sposed between the leg rack and the hull of the platformfor aligning the
rack chock with the leg rack wi thout visual nonitoring and manual control.

It is yet ano pect . ' ' : ' a new fixation
syst emyf or sekﬁ%%gﬁngﬁbﬁm?mﬁk@é%é%h@vg'ﬁﬁbﬁported within a
15 slidable cross head which in conbination with the pivotally supported
rack chock self positions the teeth of the rack chock with the |leg rack

L e 20, FRROBF oot SRIIBeR Ul 458 e St MpRTRALGh bR
present i nvengeRap iriy. PISYstdA 0 fRMtateR Bl Brors¥@ @Bk chock fixation device as
| 5 taught in U.S. Patent No. Re. 32,589 where vertical screw jacks 12 and
horizontal screw jacks 14 align a teeth section 11 of a rack chqck piece with
a métching teeth profile 21 on the leg rack 20. Once aligned, the rack chock
10 and the leg rack 20 are locked by screw jacks. The alignment is
accomplished manually and visually. Furthermore, the prior art fixation
10 system described in Fig. 1 arfests primarily two degrees of relative

movements between the rack chock and leg rack.

Fig. 2 is a side, elevational view of another prior art locking system for jackup
rig. Locking system 30 teaches the use of a counter rack with inclined upper
15 surface 33 and lower surface 34 with "T" extensions held between claws of
vertically movable wedges 36 and 38 with mating surface and matching
inclination. The wedges 36 and 38 are guided to move vertically by nuts
fixed into the wedges. The counter rack piece is engaged vyjth mating teeth
41 on the leg rack 40 by independent rotating screws 32. Rotation of the
20 screws with identical speed in the same direction moves the wedges as well
as the counter rack vertically. Rotation of the screws with identical speed in
the opposite direction brings the wedges closer and moves the counter rack
piece laterally by sliding along the inclined surfaces. Like the prior art rack
chock fixation in Fig. 1, the locking fixation system 30 requires visual
25 monito'/ring for the exact matching of the rack chock teeth 31 with the teeth 41

of the leg rack.

This Sheet Has Been Reilaced

(WA

| . THIS SHEET HAS BEEN
: < REFLACED




for self elevating platformwhich will successfully transfer the | oad from
the jack foundation to the |leg assenbly or vice versa even when the | eg
assenbly has angul ar m sal i gnnent with the rack chock in any direction. 25
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system for se orm automat 1 call y” engag
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rack chock 51, a pin and cross head assembly 60, and an actuator assembly
70. The rack chock system 50 is coupled to the jack foundation 45 and in
5 the vicinity of a leg well 47 for engaging and disengaging a leg rack 80. It
should be understood by 'one skilled in the art that the legs are raised or
lowered through a plurality of leg wells in a jackup rig. Refe}ring again to
Fig. 3A, the rack chock 51 is coupled pivotally at one end to the pin and
cross head assembly 60 for engaging and disengaging the leg rack 80
10  without visual inspection apd manual control. The other end of the rack
chock 51 is coupled to one end of an actuator assembly 70 for engaging and
disengaging the rack chock system 50. Along the edge of the rack chock
closer to the leg rack is a set of matching teeth 55 for mating with the teeth

81 of the leg rack 80. |

15

Fig. 3B is exploded, cross section, elevational view of the pin and cross
head assembly of the rack chock system according to Section A-A in Fig. 3A.
The pin and cross head assembly 60 comprises a guide casing 61, pin 62,
cross heads 64, spherical bearings 65, push cylinders 66 ;md springs 68.
20 As mentioned above in connection with the description.of Fig. 3A, one end of
the rack chock is coupled pivotally with the pin for engaging and
disengaging in a in-line fashion the leg rack (not shown in Fig. 3B) without
visual monitoring and manual control. The pin and cross head assembly 60
aligns the teeth of the rack chock automatically with that of the leg rack. In
25 .Fig. Sé one end of the rack chock 51 is coupled pivotally to a pin 62
disposed between two cross heads 64. The pin 62 is supported and
arrested against rotation in the cross heads 64. The pin 62 also acts as an

axis of rotation for the rack chock 51. The cross-heads 64 are disposed
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It

is yet a further object of the present

I nvention to provide a new

fixation systemfor self elevating platformwhich incorporates wedges wth
tiltable surface convergi ng onto the mati ng surfaces of the rack chock to

enabl e opt|
SUMMVARY OF

5

10

15

20

25
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cﬁ%} el tlvn 18 Soupled o e jack
foundatlon 45. The cross heads 64 slide up and down between the guides
63 in a direction parallel with the longitudinal axis of the leg rack 80. Push
cylinders 66 are disposed in the guide casing 61 to push agéinst and
position the cross heads 64 when it is necessary. These push cylinders 66
are normally in a retracted position. Disposed between the cross heads 64

- and the guide casing 61 are springs for positioning the cross héads 64 in an

equilibrium position within the guide casing.

Figs. 4A shows a side, eleyational view of an embodiment of the present
invention being employed to engage an opposing pinion type leg rack. A
pair of rack chock systems 50 according to the present invention are shown
engagihg an opposing pinion type leg rack 80. As the leg rack and rack
chock system is symmetrical, the rest of the description of the present
invention shall concentrate on elaborating on the rack chock system on the
right hand side. As mentioned in Fig. 3A, one end of the rack chock 51 is
coupled pivotally and slidably with the pin and cross head assembly 60 to -
engége the leg rack without visual monitoring and manu,g_l control. The
mechanism for engaging the rack chock 51 to the leg rack ié carried out by
the actuator assembly 70. The end of the rack chock 51 opposite the pin
and cross heads assembly is coupled to one end of the actuator assembly
70. The other end of the actuator assembly 70 is coupled to the jack
In one embodiment of the present invention, the actuator
it should be

foundation 45.
assembly 70 comprises a piston and cylinder assembly.
underéiood by one skilled in the art that other actuator assemblies may be
employed to engage and disengage the rack chock system of the present

invention.
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The present invention has at |east one rack chock which is supported
pivotally and tiltably at one end by at | east one pin |ocated at a position
5~ between at | east one leg rack and the hull of the platform The other

end of the rapig. qioigka sitler elivatibRal viewidiehé afbodinBHES] P presBnbihvaatioRt or
assenbly. The pin is disposed rotatably between a pair of cross heads which

in turn are dbeipgssmpioyeddodligckian lmpposingpinien type ley ceck. hOade the deeth 55

mai ntained in an equilibriumposition for the rack chock to engage the |eg
10 rack t eetof the rackshoclkengpges andunatches the teath@&. ofitheslegtrack pwedges
cross head assenbly enables the teeth of the rack chock to engage the |eg

rack teeth wiP3and § ameurgesh by jacksyd2 amdn i respestivelydp. lock dhe ¢aclk check

mbl
assenbly 5 and leg rack assembly. The rack chock 51 has edges 56 and 58 which

matches the profile of the surfaces of wedges 57 and 53 respectively. The
tooth crest of the edge 56 has rounded surfaces to co-ope'rate with the
inclined surfaces of the wedge 57. As such, the relative movement between
the rack chock 51 and the leg rack 80 is minimized. Although the jacks 52
10 and 54 are illustrated as opposing each other in Figs. 4A and 4B
respectively, it should i::e L'mderstood by one skilled in the art that other
positions are possible. For example, the guide surfaces of the wedges may

be altered such that the jacks are parallel to each other.

15 ltis said that the prior art fixation systems described in Figs. 1 and 2 arrest all
possibie degrees of relative movements between the rack chock and leg
rack. Fig. 5 is a cross section, elevational view of a locking wedge of the
present invention for arresting more than two degrees of reletive movements
between the rack chock and leg rack. Accordingly, the flat surface of a

20 hemisphere 71 is disposed slightly raised above the inclined surfaces of the
locking wedges 53 and 57. The hemisph'ere 71 is secured to a bearing
housing 75 with a fastener 72. The curved surface of the hemisphere and
the curved interior of the bearing housing 78 form a pair of mating surfaces.
These surfaces function as a bearing assembly within locking wedges 53

25 and 57 and permit them to engage with the flat surface 79 tilting. These
surfaces also provide maximum surface contact with the inclined surface of
rack chock on which they converge, regardiess of the rack: chock's position.

‘Assuch, the locking wedges 53 and 57 transfer the loads from the jack
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connected to the other end of the rack controls the sw nging noverment of
the rack chock and its engagenent- and di sengagenent with the leg rack. A 15
pai r of opposing jacks urge upper and | ower wedges with tiltable surfaces

Che relat ve (ARSABRN Boldrg ARSemRK offHioprUeTseqoYaR Mhse (BRcleS PhAG 1 r om
| eas (o the | SmernEl el PONEEEREY oh8 e iirack 6 el Endiudt IBRK Spdden©
present 1 nventi o SR dcle T Eel B8 o MR et ne T ack
chock and the | eg rack.

5 FIG. 6 is a flow chart illustrating the steps under which the present invention
aligns and engages a leg rack of a self elevating platform automatically. The
followingé steps are carried out without visual monitoring and manual
control. Feedback and corrective action only occur when the landing of the
teeth of rack chock make contact with the crest of the leg rack teeth.

10 Referring again to Fig. 6, the process of engagement begins in step 90 with
the actuator assembly 70 in a fully retracted position initially. Then in step
92 the process determines whether the flanks of rack chock teeth 55 allows
proper mating with those of the _Ieg rack teeth 81 when the rack chock is
paraliel with the leg rack. If yes, then no further alignment is needed and the
15 rack chock may engage with the leg rack in step 94. If no, the actuator
assembly extends in step 96 to the point of contact of rack chord teeth with
that of the leg rack teeth. From the displacement of the actuator assembly
70, the process determines in step 98 whether the crest ragius of the rack
chock teeth 55 is over the bottom crest fillet or bottom flank of the leg rack
20 teeth 81. In such a case, the process extends the actuator assembly 70
further in step 100 such that the rack chock teeth 55 is urged to follow the
path of least resistant along the flank contours of the teeth 55 and 81 to the
engagement position. In step 102 the process determines whether the crest
radius of the rack chock teeth 55 contacts the top crest fillet or top flank of the
25 leg raék teeth 81. If so, the process extends the actuator assembly 70
further in step 104 such that the rack chock teeth 55 is u_rged to follow the
path of Ié_-ast fesistant to the engagement position. Otherwise in step 106,

the rack chock teeth 55 presses against the leg rack teeth 81 on the crest
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7 BRI EF DESCRI PTI ON OF THE DRAW NGS Fi g. 1 is a side, elevational view of a
prior®art rack chock fixation systemfor jackup rig. 5 Fig. 2 is a side,
el evational view of another prior art |ocking systemfor jackup rig.

landing and no further movement of the rack chock is possible regardless of
how strongly the actuator assembly 70 is extended. This feedback signal is
passed in step 108 to the push cylinders 66 which are then activated to push
the pin and cross head assembly 60 upwards. As a result, the point of
5 contact between teeth 55 and 81 is shifted to the position in step 102 where
the actuator assembly can extend the rack chock system to an engagement

position.

While the present invention has been described particularly with reference
10 to FIGS. 1 to 6 with emphasis on a'system for automatically engaging and
arresting the relative mov'ement between the supporting legs and jack
foundation of self elevating platform, it should be understood that the figures
are for illustration only and should not be taken a ]imitation on the invention.
In addition, it is clear that the method and apparatus of the present invention
15 has utility in many applications where self-positioning system is required. It
is contemplated that many changes and modifications may be made by one
of ordinary skill in the art without departing from the spirit and the scope of

the invention as described.
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Fig. 3Ais side, elevational view of the rack chock system of the present
10 ihvention. Fig. 3B is exploded, cross Section,—el-evational view of the

pI'n and cross head assenbly of the rack cho em accordl ng to Section
A-Ain Fig. 395@ |g 4A i s a side, elevaimi errbodlrrent of
t he present \9’ 'on being enployed to eng |ni on type |l eg
rack. Fig. 4B is a side, elevational view of the enbodl rrent of the present

20 invention being enployed to | ock an opposing pinion type |eg rack.
1 1. A fixation system for self elevating platform, said platform

having at least one leg well for receiving at least one leg there through, said
leg well further havin'g vertical hull section wherein at least one rack and
pinion jacking system are disposed thereon for raising and lowering said leg

| through said leg well, said leg further having a plurality of chords, each said

2

3

4

5

6 chords having at least one set of rack teeth attached longitudinally thereto,

7 said teeth having at least one section being engagable with said rack and

8 pinion jacking system, said fjxation system comprising:

9 a rack chock having on at least one edge a set of teeth for mating with
10 that of said leg rack;
11 ~apin and cross head assembly disposed between said leg rack and
12  said hull for sdpporting pivotally and tiltably one end of said rack chock, said
13 pin and cross head assembly further being restrained within a guide for
14 allowing said rack chock at least iwo degrees of movement in a direction
15 parallel with the longitudinal axis of said leg rack such that the rack chock
16 teeth engages in-line with that of said leg rack; )
17 an actuator assembly having one end fixed to the jack.foundation and
18 the other end being coupled to the other end of said rack chock for
19 positioning said rack chock with said leg rack; and
20 at least a pair of jacks having wedges for restraining said rack chock
21 once it engages said leg rack,
22 whereby said fixation system for self elevation platform automatically

23 arrests the relative movement between said leg and said hull while

24 minimizing stress on the mating surfaces thereof.
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Fig. 5 is cross section, elevational view of the wedge of the present
invention. 25 FIG 6 is a flowchart illustrating the steps under which
the present invention aligns and ehgages a | eg rack of a self elevating

g et form quomett call .o el RS Ty Mo PREBH e e T
: 2 wherein said rack chock having at its tooth crest rounded surfaces which
cooperates with the inclination surfaces of said leg rack tooth.

3. A fixation system for self elevating platform according to claim 1
wherein said pin is supported at either ends in said cross heads.

4. A fixation system for self elevating platform accordjng to claim 3
wherein said rack chock is supported on séid pin with at least one spherical
bearing for aligning the rack chock with the 'leg rack.
| 5. A fixation system for self elevating platform according to claim 3
wherein said pin and cross heads are held at an equilibrium position within

said guide with springs.

3

1

2

1

2

3

1

2

3

1 6. A fixation system for self elevating platform according to claim 1
2 wherein said guide is coupled to said jack foundation.

1 7. A fixation system for self elevating platform according to claim 1
2  wherein said pair of jacks are coupled to said jack foundation.

1 8. A fixation system for self elevating platform according to claim 1
2 wherein said wedges have within internal curved bearing housing
3 hemispheres with their top surface slightly raised abo,\_/__e the inclined
4 surfaces of the wedge, said surfaces being tiltable for imposing maximum
5 restraining surface contact with the inclined surfaces of the rack chock on
6 which it converges and engages.

9. A method of engaging and locking a rack chock with the leg
rack of a rack and pinion jacking system, said method comprising the steps
of:

. ';)ivoting one end of said rack chock with a pin and cross head
assembly, said rack chock having on at least one edge a set of teeth for

mating with the teeth of said leg rack, said pin and cross head assembly

NN oy ok WD B

having at least one cross head and at least one push cylinder within a guide

17
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arresting the relative novenent between the supporting Ie nd
self 5 elevating platformis described. In the follow ngi u jﬁl"l“l
nunmerous specific details are set forth such as rack, pin

steps, etc. in order tg@srovr de a t horough understandr ng: of the present
i nventi on.8 | t Ca#ing fpea rn&.%alﬂdash&heﬁkratéea$trrvrq1 earere%famvemqméa@u

| net ances.S :ayrﬂr St ieraBel yilh IS naiUGiey RRGCHT seid e Eé‘ilhs?‘l'f-’nﬁ@tthré%l(a%d
rvent i on? NodBH Bh ekl critf Piuh Il feif R feBied o7 ot o i £ T espect

to the sugps of pogitbhAiy"¢hid rack chock to engage or disengage said leg rack with

12 an actuator assembly, said dctuator assembly having one end coupled to
13 the other end of said rack chock, said actuator assembly further having the
14  other end coupled to the jack foundation;
15 determining upon the first contact between the rack chock tooth and
16 leg rack tooth whether said rack chock fully engages said leg chock;
17 extending said actuator assembly further to urge said rack chock tooth
18 along the flank surfaces of said teeth if said rack chock does not fully
19 engages said leg chock; and
20 activating said push cylinder to position the rack chock such that the
21 rack chock tooth is engagable along the flank surfaces of said tooth if the
22 crest radius of the rack chock tooth is right over the crest landing of the leg
23 rack tooth, |
24 whereby said method for engaging and locking self elevating platform
25 arrests automatically the relative movement between said leg and said hull
26  while minimizing stress on the mating surfaces thereof.
10. A method of engaging and locking a rack chock with the leg
rack of a rack and pinidn jacking system according to claim 9 wherein said
rack chock having at its tooth crest rounded surfaces which cooperates with

1

2

3

4 the inclination surfaces of said leg rack tooth.

1 11. A method of engaging and locking a rack chock with the leg
2

rack of a rack and pinion jacking system according to claim 9 wherein said

3 pinis supported at either ends in said cross heads. _

1 12. A method of engaging and locking a rack chock with the leg

2 rack of a rack and pinion jacking system according to claim 11 wherein said
* This Sheet Has Been R

(R

[

THIS SHEET HAS BEEN
REPLACED

i
1




15 automatically the rack to the leg rack are presen terms
of algorithmand synbolic representation upon operat H W t hin
t'he conputer nenory. These algorithmc descriptions an ns are

t he neans_used ose skilJed in the art in the data proc arts to
nost ef f eéti V8f CBBQ%WSHFP%? saldpigwithat 'PaﬁbPRetSBth'ﬁ%' 9§|ﬂ foEd in

he 20 h h Hl d b

Sel f - conofst SIENBGEE BBk 5hogk B EER APk o o desired result. These steps
th
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or magnetyc %&96{‘ a rack and pinion jacking system according to claim 11 wherein said

3 pin ahd cross heads are held at an equilibrium position within said guide
with springs. .

14. A method of engaging and locking a rack chock with the leg
rack of a rack and pinion jacking system according to claim 9 wherein said
guide is coupled to said jack foundation.

15. A method of engaging and locking a rack chock with the leg

rack of a rack and pinion jacking system according to claim 1 wherein said

W N R W N e D

pair of jacks are coupled to said jack foundation.
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capabl e of being stored, transferred, conbi ned, and ot herw se nmani pul at ed.
In this case, the physical quantities are voltage signals which correspond
t'0 the speech signals. It proves convenient at times, principally for

reason of 9 common usage, to referﬁﬁgﬁﬂggé? signals as bits, values,
el enents, synbols, characters, terns, or the like. It should be

' gg;ggi ;{‘e? CMQTHQ%\%\égbbriﬁ\g%tgﬁLlhagf af 1628 08 B {ek WHigh 35 Ssdishdted
pivotally and tiltably at one end by a pin and cross head assembly located at

a position between at least one leg rack and the hull of the platform. The

5 other end of. the rack chock is connected to the jack foundation with an
actuator assembly. _The pin and cross head assembly is disposed slidably
within a guide for permitting the teeth of the rack chock to engage the leg

rack teeth without visual monitoring and manual control. The actuator
assembly connected to the other end of the rack chock controls the swinging

10 movement of the rack chock and its engagement and disengagement with
the leg rack. A pair of jacks urges upper and lower wedges with tiltable
surfaces converging onto the rack chord's upper and lower surfaces, thus
obtaining a optimal surface to arrest the relative movement between the rack
chock and the leg rack. As such, load from the jack foundation is transferred

15 to the legs, overturming moments on the legs to the jack foundation. Stress
to the mating surfaces of the present invention and the leg rack is minimized

as the engagement of the present invention takes place under load from the

inertia load of the rack chock due to the pivoting action with minimum forcing

action from the actuator assembly.
20
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physi cal quantities and are nerely convenient [abels applied to these 5
quantities. Further, the manipul ations perfornmed are often referred to in
terms such as addi ng or conparing, which are commonly associated with the
mental operations perforned by a human operator. No such capability of a
human operator is necessary, or desirable. In nost cases, in any of the
operations 10 described herein which formpart of the present invention;
t he operations are nachi ne operations. Useful machines for performng the
operations of the present invention include general purpose digital
conmputers or simlar devices such as digital signal processors. In al
cases, it should be borne
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in mnd that there is a distinction between the nmethod operation in 15
operating a conputer and the nethod of conputation itself. The present
i‘nvention relates to method steps for operating a conmputer in processing
position signals of the rack relative to the leg rack teeth to generate

ot her desired physical signals. The present invention also relates to an
apparatus for performng these 20 operations. This apparatus may be
specially constructed for the required purpose or it may conprise a general
pur pose conputer as selectively activated or reconfigured by a conputer
program stores in the conmputer. The algorithns presented herein are not

I nherently related to any particul ar
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conputer or other apparatus. In particular, various general purpose 25
machi-nes nay be used with prograns witten in accordance with the teachings
herein, or it may prove nore convenient to construct specialized apparatus
such as digital signal processor to performthe required nethod REPLACEMENT
SHEET 10 steps. The required structure for a variety of these machines
woul d appear
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fromthe description given bel ow PREFERRED EMBODI MENT OF THE PRESENT
INVENTION 5 Fig. 1 is a side, elevational view of a prior art rack chock
i xati on system for jackup rig. System 10 illustrates a prior art rack
chock fixation device as taught in U S. Patent No. Re. 32,589 where
vertical screw jacks 12 and horizontal screw jacks 14 align a teeth section
11 of a rack chock piece with a matching teeth profile 21 on the leg rack
20. Once aligned, the rack 10 chock 10 and the I eg rack 20 are | ocked by
screw j acks. ,The alignnent is acconplished manually and visually.

Furt hernore, it he pr@or ar xation systemdescribed in Fig. 1 arrests
primarily twd degreed\ of ve
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novenent s between the rack chock and leg rack. 15 Fig. 2 is a side,

el evati onal view of another prior art |ocking systemfor jackup rig.
lrocki ng system 30 teaches the use of a counter rack with inclined upper
surface 33 and |l ower surface 34 with "T" extensions held between claws of
vertically novabl e wedges 36 and 38 with mating surface and nat chi ng

i nclination. The wedges 36 and 38 are guided to nove 20 vertically by nuts
fixed into the wedges. The counter rack piece is engaged with mating teeth
41 on the leg rack 40 by independent rotating screws 32. Rotation of the
screws with identical speed in the sanme direction noves the wedges as well
as the counter rack vertically. Rotation of the screws with

_—
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i dentical speed in the opposite direction brings the wedges cl oser and 25

.—~foves- the counter rack piece laterally by sliding along the inclined
surfaces. Like the prior art rack chock fixation in Fig. 1, the | ocking
fixation system 30 requires visual monitoring for the exact matching of the
rack chock teeth 31 with the teeth 41 of the |eg rack. Fig. 3Ais side,
el evational view of the rack chock system6f6the present invention. The
rack chock system 50 of the present dlnvention conprises a

FIXATION DEVICEIN | _
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..rack chock 51, a pin and cross head assenbly 60, .and an actuator 5
"assenbly 70. The rack chock system 50 is coupled to the jack, foundation 45
~and in the vicinity of a leg well 47 for engagi ng and di sengagi ng a | &g
rack 80. It should be understood by one skilled in the art that the |egs

Ref or 1 ng agieht H0BITIONIEOFgaf é‘ﬂ%‘h%!ﬁ%l' 7S Coupled pivotally at one

end to the pin 10 and cross head assenbly 60 for engagi ng and di sengagi ng
the |l eg rack 80 without visual inspection and nmanual control. The other end

of the rack EREKOFITHE INVBNHON 0 one end of an actuator assenbly 70 for
engagi ng and di sengagi ng the rack chock system 50. Al ong the edge of the
rack The present invention relates to a fixation system for self elevating platform
5 or jackup rig. In particular, the present invention pertains to a system for
automatically engaging the fixation device to arrest the relative movement
between the supporting legs and hull of self elevating platform while

preserving surface integi'ity of the mating surfaces.

10 BACKGROUND OF THE INVENTION
Various prior art fixation systems are employed to arrest the relative motions
and transfer the overturning moments and loads between the hull and legs

of a jackup rig.

15 A jackup rig as used herein means any working platform for drilling, work
over, production, crane work, compressor station, diving support or other
offshore purpose in an elevated position above the water, and being
supported on jackable legs to the ocean floor or other water bottom, with the
inherent capability of relocating from one site to another by lowering to a

20 floating position, and after being moved to a new established location,
raising again to an elevated position. Jackup rigs are equipped with rack
and pinion jaéking systems for raising and lowering the platform. The rack
is fixed to the leg along its vertical length, and pinions' and their drives are
disposed on the jacking units' structures which are connected to the hull.

25 |
The first type of fixation systems use stoppers or lock bolts which
individually engage with and lock into the tooth spaces or on the tooth

flanks of the rack on the leg. These stoppers can be moved individually or

REPLACEMENT SHEET
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‘chock closer to the leg rack is a set of matching teeth 55 for mating with
- the 15 teeth 81 of the leg rack 80. Fig. 3B is exploded, cross section,
- .elevational view of the pin and cross head assenbly of the rack chock
system according to Section A-Ain Fig. 32 The pin and cross head assenbly

60 conprisesas groufiebyaactagtdis. Poweler, Ghe individudiesidppet, is sedpsableadf
beari ngs 65, push cylinders 66 and springs 68. As nentioned above in
connecti on wadjusting itk positioni wheof it Fngshe\withnthes babtbf spaces at thelrack. i s

coupled pivotally with the pin for engagi ng and disengaging in a in-line
fashi on t he Fxgmplary of the fiest évpe ohfixatign sysierns are LkS./Patenat ?\lqsnmmab and

manual control. The pin and cross head assenbl 60
4813814, IOand 5139366. Eeacci'i of thesg systems requires manual

5 intervention during engagement notwithstanding certain automation
features. Where the movement of stoppers is in a direction substantially
perpendicular to the leg rack, the stoppers may not engage fully into the

tooth space'in all relative positions of the hull with respect to the leg.

10 By rack chock fixation system, the present invention refers to a system for
aligning and locking a section of rack chock with a profile matching the
teeth of the rack on the jackable legs. U.S. Patent No. Re. 32,589
exemplifies the rack chock .fixation system where a series of vertical and
horizontal screw jacks align a rack chock piece with flat upper, lower and

15 lateral surfaces with a matching teeth profile on the leg rack. The alignment
is accomplished manually and visually. Once aligned, the rack chock and

the leg rack are locked by screw jacks.

Another type of locking fixation system for jackup rig is exemplified by U.S.

20 Patent No. 4,389,140 which teaches the use of a rack chock with inclined

upper and lower surfaces with flénge_ edges held between claws of
vertically movable wedges with mating surface and matching inclination.

The wedges are guided to move vertically by nuts fixed into the wedges; the

rack piece is engaged with mating teeth on the leg rack by independent

25 rotating screws. Rotation of the screws with identical speed in the same

direction moves the wedges as well as the rack vertically. Rotation of the

screws with identical speed in the oppbsite direction brings the wedges

closer and moves the rack piece Ia_tei'ally by sliding along the inclined

REPLACEMENT SHEET |,
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25 aligns the teeth of the rack chock automatically with that of the |eg

rack. In Fig. 3B one end of the rack chock 51 is coupled pivotally to a pin

. .62 di sposed between two cross heads 64. The pin 62 is supported and

arrested against rotation in the cross hegls 64. The pin 62 also acts as an
: kSposed
sy @6{\%%@ 'fjérp

Oth ack
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slidably within
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_QUI e “cas nturn'its couple
the exact matching of the rack chock with the teeth of the leg rack.

The third type of fixation system for jackup rigs is typified in U.S. Patent No.
4662787 which teaches the use of a rack chock with inclined upper and
lower surfaces having flanged edges held between claws of horizontally
movable wedges with mating surface and matching inclination. Wedge
guides in the framework (attached rigidly'to the hull) guided the wedges,
while independent screwjacks acting against the flat end of the wedges
provided movement to it. Rotation of the screwjacks in opposing directions
with the same speed moves the rack chock vertically. Rotation of the
screwjacks in the same direction moves the inclined surfaces of the wedges
towards or away from each other, thus moving the rack chock toward or

away from the leg rack by sliding along the inclined faces of the wedges.

All three types of prior art fixation system employ combinations of rack
chocks, wedges, and jacks to arrest the relative movements between legs
and hull as well as to transfer the loads in a self elevating platform. It can
also be said that all prior art fixation systems require visual monitoring for
the exact meshing of the teeth of the rack chock with the teeth of the leg

rack.




foundati on 45. The cross heads 64 slide up and down between the gui des 63
in a direction parallel with the |longitudinal axis of the |leg rack 80. Push
.5 cylinders 66 are disposed in the guide casing 61 to push agai nst and

. position the cross heads 64 when it is necgssary. These push cylinders 66

are normal | YORYERGT SF tHEEMVERTIONQN: Di sposed between the cross heads 64

and the guide casing 61 are springs for positioning the cross heads 64 in
an equilibriumposition within the guide casing. 10 Figs. 4A shows a side,
el evational view of an enbodi nent of the present invention being enpl oyed
to engage anltdp@msobjechohthe ptegent imgentiookto grovide a new fixation system for

self elevating platform or jackup rig without relying on visual monitoring and

5 manual control to align and engage the rack chock to the leg rack.

It is another object of the present im)entibn to provide a new fixation system
for self elevating platform which incorporates a rack chock supported at one
end pivotally and tiitably by at least one pin and cross head assembly
10 disposed between the leg rack and the hull of the platform for aligning the

rack chock with the leg rack without visual monitoring and manual control.

It is yet another object of the present invention to provide a new fixation
system for self elevating platform having a slidable pin supported within a
15 slidable cross head which in combination with the pivotally supported rack
chock self positions the teeth of the rack chock with the leg rack teeth during
engagement even when the leg assembly has angular misalignment with

the rack chock in any direction.

20 ltis a further object of the present invention to provide a new fixation system
for self elevating platform which will successfully transfer the load from the
jack foundation to the leg assembly or vice versa even when the leg

asserhbly has angular misalignment with the rack chock in any direction.

25 ltis a further object of the present invention to provide a new fixation system
for self elevating platform which automatically engages and disengages

with the leg rack while preserving surface integrity of the mating surfaces.
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pair of rack chock systenms 50 according to the present invention are shown
engagi ng an opposing pinion type leg rack 80. As the leg rack and rack 15
.chock systemis symetrical, the rest of the description of the present

invention shall concentrate on el aborating on the rack chock systemon the

ri ght hand sy i's
cggpled plvota§ly angﬁﬂf qaﬁFCfafﬁﬁgpﬂe 6$gﬂ§% crosghﬁgég%géggﬂ@ﬁécg% I

engage the |%téﬁpfbr%élhélévaﬁhgbﬁhtfﬁﬁﬁlWl@ibhﬁﬁcéfpbrﬂﬁ@uﬁbdgégtwm titabr 20
mechani sm for engagi ng the rack chock 51 to the leg rack I's carried out by

t he act uat orsurtacerobpvéging lomte nhle shatifg sutfakes fofdkeSrackghookt to bhable n and
cross heads assenbly is coupled to one end of the actuator assenbly
optimal surface contact for load transfer.

HEPLACEMENT SHEET




70. The other end of the actuator assenbly 70 is coupled to the jack
foundation 45. In one enbodi nent of the present invention, the actuator 25
.assenbly 70 conprises a piston and cylinder assenbly. It should be
~understood by one skilled in the art that &ther actuator assenblies may be

enpl oyed to SUMIARY ORITHENGMENTIGNT ack chock system of the present

I nventi on.

10

15

20

13

The present invention has at least one rack chock which is supported
pivotally and tiltably at one end by at least one pin located at a position
between at least one leg rack and the hull of the platform. The other end of
the rack chock is connected to the jack foundation with an actuator
assembly. The pin is disposed rotatably between a pair of cross- heads
which in turn are disposed slidably within a guide. The cross heads are
maintained in an equilibrium position for the réck chock to engage the leg

rack teeth by a pair of springs within the guide. Thus, the pin and cross

head assembly. enables the teeth of the rack chock to engage the leg rack

teeth without visual monitoring and manual control. The actuator assembly
connected to the other end of the rack controls the swinging movement of
the rack chock and its engagement and disengagement with the leg rack. A
pair of opposing jacks urge upper and lower wedges with tiltable surfaces
converging onto the upper and lower surfaces of the rack chock in arresting
the relative movement between the rack and the leg rack. As such, load
from the jack foundation is transferred to the legs, overturning moments on
the legs to the jack foundation. Stress to the mating surfaces of the present
invention and the leg rack is minimized as the engagement of the present
invention takes place without any misalignment between the rack chock

and the leg rack.
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Fig. 4B is a side, elevational view of the enbodi ment of the present

I nvention being enployed to | ock an opposing pinion type |eg rack. Once the
~.teeth 55 of the rack chock engages and matches the teeth 81 of the leg 5

- rack, wedges _53 and 57 are urged by jacks £2 and 54 respectively to | ock
the rack choBB'Eﬁ@E@QR'RJlgﬂSQErIﬁE.Dﬁﬂé”'l"ﬁﬁ chock 51 has edges 56 and 58
whi ch matches the profile of the surfaces of wedges 57 and 53 respectively.
The tooth crest of the edge 56 has rounded surfaces to co- operate with the

between t he FBER Bitbeles PIETRSPRLvielSor Blog BAeb ok Soton FRRE ROt 1

j acks 52 andja%ﬂuﬁrrfg.i | lustrated as opposi ng each other in Figs.
5
Fig. 2 is a side, elevational view of another prior art locking system for

jackup rig.

Fig. 3A is side, elevational view of the rack chock system of the present

10 invention.

Fig. 3B is exploded, cross section, elevational view of the pin and cross
head assembly of the rack chock system according to Section A-A in Fig.
3A.

15
Fig. 4A is a side, elevational view of an embodiment of the present

. invention being employed to engage an opposing pinion type leg rack.

Fig. 4B is a side, elevational view of the embodiment of the present

20 invention being empioyed to lock an opposing pinion type leg rack.

Fig. 5 is cross section, elevational view of the wedge of the present

invention.

25 FIG. 6 is a flow chart illustrating the steps under which the present invention

aligns and engages a leg rack of a self elevating platform automatically.
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"4A and 4B respectively,

t hat ot her

_wedges may be altered such that the jacks are parallel to each other.
is said that the prior art fixation syster® described in Figs. 1 and 2

arrest all

and leg rack. Fig. 5is a cross section, elevational view of a |ocking
wedge of the present invention for arresting nore than two degrees of

relative 20 novenents between the rack chock and | eg

it should be understood by one skilled in the art
positions are possible. For exanple, the guide surfaces of the

15 1t

PDESCRIPTION OF THE EMBODIMENT OFTHE INVENFIONhe rack chock

rack. Accordingly,

the flat surAdoethad andappapatus dor positiotingpa Sisatien idghiceyautematically@and t he

i nclined

10

15

20

25

arresting the relative movement between the supporting legs and hull of self
elevating platiorm is described. In the following description, numerous
specific details are set forth such as rack, pin and program steps, etc. in
order to provide a thorough understanding of the present invention. It will
be obvious to one skilled in the art that the present invention may be
practiced wi_thout these specific details. In other instances, well-known
parts such as those involved with the rack and pinion jacking system are not

shown in order not to obscure the present invention.

Notation and Nomenclature

The detailed description with respect to the steps of positioning
automatically the rack to the leg rack are presented partially in terms of
algorithm and symbolic representation upon operation on data bits within
the computer memory. These algorithmic descriptions and representations
are the means used by those skilled in the art in the data processing arts to
most effectively convey the substance of their work to others skilled in the

art.

An algorithm is here, and generally, conceived to be a self-consistent
sequence of steps leading to a desired result. These steps are those
require physical manipulation of physical quantities. Usually, though not
necessarily, these quantities take the form of electrical or magnetic signals
capable of being stored, transferred, combined, and otherwise manipulated.
In this case, the physical quantities are voltage signals which correspond' to

the speech signals. It proves convenient at times, principally for reason of




surfaces of the | ocking wedges 53 and 57. The hem sphere 71 is secured to a
72. The curved surface of the hem sphere
.and the curved interior of the bearing housing 78 forma pair of 25 mating
These surfaces function as a beaging assenbly w thin | ocking

bearing housing 75 with a fastener

sur f aces.

wedges 53 a”@brﬁﬁx&ﬂdséﬁﬁ,g})trefd?qaqtﬁé’s@ggiaﬁ a4 bﬁs,t\V&uéé,aéleﬁiéhié}?s?n%As,

tilting. These surfaces
i nclined surélgractrs, 1efschomberoriheclike, hieghegldMss bernd ingdaird, dowever,t he

10

15

20

25

SO provide I mum surface contact with the

that all of these and similar terms are to be associated with the appropriate
physical quantities and are merely convenient labels applied to these
qﬁantities.

Further, the manipulations performed are often referred to in terms such as
adding or comparing, which are commonly associated with the mental
operations performed by a human operator. No such capability of a human
operator is necessary, or desirable. In most cases, in any of the operations

described herein which form part of the present invention; the operations

are machine operations. Useful machines for performing the operations of _

~ the present invention include general purpose digital computers or similar

devices such as digital signal processors. In all cases, it should be borne
in mind that there is a distinction between the mefhod operation in
operating a computer and the method of computation itself. The present
invention relates to method steps for operating a computer in processing
position signals of the rack relative to the leg rack teeth to generate other
desired physical signals.

The present invention also relates to an apparatus for performing these
operations. This apparatus may be specially constructed for the required
purpose or it may comprise a general purpose computer as selectively
activated or reconfigured by a computer program stores in the computer.
The algorithms presented herein are not inherently related to any particulér
computer or other apparatus. In particular, various general purpose
machines may be used with programs written in accordance with the
teachings herein, or it may prove more convenient to construct specialized

apparatus such as'digital signal processor to perform the required method
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14 rack chock's position. As such, the |ocking wedges 53 and 57 transfer

Wwhen the | eg chord assenbly and consequently the inclined surface of the
engaged rack chock are ms-aligned with iAflined surfaces of the locking 5

the loads fromthe jack foundation to the |l eg assenbly or vice versa even

wedges. FI G stépss Ehd requihibstrudtuleuforraavaniety tdi¢these prachinks wollid appéar
present invention aligns and engages a |eg rack of a self elevating

pl at f or m aut iomx theadescripting givan balomgs st eps are carried out without visual

nmoni toring and manual 10 control and corrective action only
occur when tRBEFRRIRED EMHQQIMENT OF THE PRESENT INVENTION

10

15

20

25

Fig. 1 is a side, elevational view of a prior art rack chock fixation system for
jackup rig. System 10 illustrates a pribr art rack chock fixation device as
taught in U.S. Patent No. Re. 32,589 where vertical screw jacks 12 and
horizontal screw jacks 14 align a teeth section 11 of a rack chock piece with
a matching teeth profile 21 on the leg rack 20. Once aligned, the rack
chock 10 and the leg rack 20 are locked by screw jacks. The alignment is
accomplished manually and visually. Furthermore, the prior art fixation
system described in Fig. 1 arrests primarily two degrees of relative

movements between the rack chock and leg rack.

Fig. 2 is a side, elevational view of another prior art locking system for
jackup rig. Locking system 30 teaches the use of a counter rack with
inclined upper surface 33 and lower surface 34 with "“T" extensions held
between claws of vertically movable wedges 36 and 38 with mating surface
and matching inclination. The wedges 36 and 38 are guided to move
vertically by nuts fixed into the wedges. The counter rack piece is engaged
with mating teeth 41 on the leg rack 40 by independent rotating screws 32.
Rotation of the screws with identical speed in the same direction moves the
wedges as well as the counter rack vertically. Rotation of the screws with
identical speed in the opposite direction brings the wedges closer and
moves the counter rack piece laterally by sliding along the inclined
surfaces. Like the prior art rack chock fixation in Fig. 1, the locking fixation
system 30 requires visual monitoring for the exact matching of the rack

chock teeth 31 with the teeth 41 of the leg rack.

29M
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‘teeth of rack chock make contact with the crest of the leg rack teeth.
Referring again to Fig. 6, the process of engagenent begins in step 90 with
the actuator assenbly 70 in a fully retracted position initially. Then in
step 92 the process determ nes whet her th¢1fl anks of rack chock teeth 55
allows 15 proper mating with those of the |leg rack teeth 81 when the rack
chock is parallel with the leg rack. If yes, then no further alignnent is
needed and tfFig. 3#cis sitde;lelevational vj@w voft thet frackl alwakasystem sf dpe Presérit no,
the actuator assenbly extends in step 96 to the point of contact of rack
chord teeth inventiomat mfrackechos:g systemt &k of themprasent énventionacomprisesf t he

actuator assenbly 20 the process determnes in step 98 whether the
crest radi ugask ehack a&k a pin and cross head assembly 60 and an actuator

5 assembly 70. The rack chock system 50 is coupled to the jack foundation
45 and in the vicinity of a leg well 47 for engaging and disengaging a leg
rack 80. It should be understood by one skilled in the art that the legs are
raised or lowered through a plurality of leg wells in a jackup rig. Referring
again to Fig. 3A, the rack chock 51 is coupled pivotally at one end to the pin

.10 and cross head assembly 60 for engaging and disengaging the leg raék 80
without visual inspection and manual control. The other end of the rack
chock 51 is coupled to one end of an actuator assembly 70 for engaging
and disengaging the rack chock system 50. Along the edge of the rack
chock closer to the leg rack is a set of matching teeth 55 for mating with the

15 teeth 81 of the leg rack 80.

Fig. 3B is exploded, cross section, elevational view of the pin and cross
head assembly of the rack chack system according to Section A-A in Fig.
3A. The pin and cross head assembly 60 comprises a guide casing 61, pin
20 62, cross heads 64, spherical bearings 65, push cylinders 66 and springs
68. As mentioned above in connection with the description of Fig. 3A, one
end of the rack chock is coupled pivotally with the pin for engaging and
disengaging in a in-line fashioh the leg rack (not shown in Fig. 3B) without
visual monitoring and manual control. The pin and cross head assembly 60
25 aligns the teeth of the rack chock automatically with that of the leg rack. In
Fig. 3B one end of the rack chock 51 is coupled pivotally to a pin 62
dispose_d between two cross heads 64. The pin 62 is supported and

arrested against rotation in the cross heads 64. The pin 62 also acts as an
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‘chock teeth 55 is over the bottomcrest fillet or bottomflank of the |eg
rack teeth 81. In such a case, the process extends the actuator assenbly 70
Jurther in step 100 such that the rack chock teeth 55 is urged to follow
the path of |east resistant along the flamRk contours of the teeth 55 and 81

to the 25 eaggasmtatictw for thenradknclidcko5102Thé erdss heads % ardridigisosedet her
the crest radius of the rack chock teeth 55 contacts the top crest fillet

or top fl ankslidabiyavithip thecguidectasifig. 61 fwhsioh inhtirpris ccoarpled ttenths jdok
actuator assenbly 70 further in step 104 such that the rack chock teeth 55
i s urged to foundations. The cross heads 64 slide up and down between the guides
63 in a direction parallel with the longitudinal axis of the leg rack 80. Push
5 cylinders 66 are disposed in the guide casing 61 to push against and
position the cross heads 64 when it is necessary. These push cylinders 66
are normally in a retracted position. Disposed between the cross heads 64
and the guide casing 61 are springs for positioning the cross heads 64 in
an equilibrium position within the guide casing.
10 |
Figs. 4A shows a side, elevational view of an embodiment of the present
invention being employed to engage an opposing pinion type leg rack. A
pair of rack chock systems 50 according to the present invention are shown
engaging an opposing pinion type leg rack 80. As the leg rack and rack
15 chock system is symmetrical, the rest of the description of the present
invention shall concentrate on elaborating on the rack chock system on the
right hand side. As mentioned in Fig. 3A, one end of the rack chock 51 is
coupled pivotally and slidably with the pin and cross head assembly 60 to
engage the leg rack without visual monitoring and manual control. The
20 mechanism for engaging the rack chock 51 to the leg rack is carried out by
the actuator assembly 70. The end of the rack chock 51 opposite the pin
and cross heads aissembly is coupled to one end of the actuator assembly
70. The other end of the actuator assembly 70 is coupled to the jack
foundation 45. In one embodiment of the preéent invention, the actuator
25 assembly 70 comprises a piston and cylinder assehbly. It should be
understood by one skilled in the art that other actuator assemblies may be

employed to engage and disengage the rack chock system of the present

invention.
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15 path of |east resist ant to the engagenent position. Gtherwise in step
106, the rack chock teeth 55 presses against the leg rack teeth 81 on the
.crest landing and no further nmovement of the rack chock is possible
regardl ess of how strongly the actuator.ag8enbly 70 is extended. This
feedback signal is 5 passed in step 108 to the push cylinders 66 which are
then activated to push the pin and cross head assenbly 60 upwards. As a
resul t, the Pig.MBoE aosidactelbeaticreal viewt lof Fheaambdtiment roff thed presérite
position in step 102 where the actuator assenbly can extend the rack chock
system t o aninvagtoreing employed to lock an opposing pinion type leg rack. Once
the teeth 55 of the rack chock éngages and matches the teeth 81 of the leg
5 rack, wedges 53 and 57 are urged by jacks 52 and 54 respectively to lock
the rack chock and leg rack assembly. The rack chock 51 has edges 56
and 58 which matches the profile of the surfaces of wedges 57 and 53
respectively. The tooth crest of the edge 56 has rounded surfaces to co-
operate with the inclined surfaces of the wedge 57. As such, the relative
10 movement between the rack chock 51 and the leg rack 80 is minimized.
Although the jacks 52 and 54 are illustrated as opposing each other in Figs.
4A and 4B respectively, it should be understood by one skilled in the art that
other positions are possible. For example, the guide surfaces of the
wedges may be altered such that the jacks are parallel to each other.
15
It is said that the prior art fixation systems described in Figs. 1 and 2 arrest
all possible degrees of relative movements between the rack chock and leg
rack. Fig. 5 is a cross section, elevational view of a locking wedge of the
present invention for arresting more than two degrees of relative
200 movements between the rack chock and leg rack. Accordingly, the flat
surface of a hemisphere 71 is disposed slightly raised above the inclined
surfaces of the locking wedges 53 and 57. The hemisphere 71 is secured
to a bearing housing 75 with a fastener 72. The curved surface of the
hemisphere and the curved interior of the bearing housing 78 form a pair of
.25 mating surfaces. These surfaces function as a bearing assembly within
locking wedges 53 and 57 and permit them to engage with the flat surface
79 tilting. These surfaces also provide maximum surface contact with the

inclined surface of rack chock on which they converge, regardless of the
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position. 10 While the present invention has been described particularly
with reference to FIGS. 1 to 6 with enphasis on a systemfor automatically
.engaging and arresting the relative novenent between the supporting | egs
and jack foundatlon of self elevating pla orn1 it should be understood

i taton SRCRRnaasscREsEh. 1As 43k rat%sﬂ”cwg.vgé‘”d 58 8 87 heeRaa B8 anc
t f
el f - posi ?o'n%ﬁs AR o A T g dstrhbly Bt Vo Rt %&#%ﬁﬁfﬂééi
and nodi fi cahigOlsy ’Eﬁbréea@ﬁbf?yaﬁaeconsequently the inclined surface of the
engaged rack chock are mis-aligned with inclin'ed surfaces of the locking

5 wedges.

FIG. 6 is a flow chart illustrating the steps under which the present invention
aligns and engages a leg rack of a self elevating platform automatically.
The followings steps are carried out without visual monitoring and manual
10 control. Feedback and corrective action only occur when the landing of the
teeth of rack chock make contact with the crest of the leg rack teeth.
Referring again to Fig. 6, the process of engagement begins in step 90 with
the actuator assembly 70 in a fully retracted position initially. Then in step
92 the process determines whether the flanks of rack chock teeth 55 allows
15 proper mating with those of the leg rack teeth 81 When the rack chock is
parallel with the leg rack. If yes, then no further alignment is needed and
the rack chock may engage with the leg rack in step 94. If no, the actuator
assembly extends in step 96 to the point of contact of rack chord teeth with
that of the leg rack teeth. From the displacement of the actuator assembly
20 70, the process determines in step 98 whether the crest radius of the rack
chock teeth 55 is over the bottom crest fillet or bottom flank of the leg rack
teeth 81. In such a case, the process extends the actuator assembly 70
further in step 100 such that the rack chock teeth 55 is urged to follow the
path of least resistant along the flank contours of the teeth 55 and 81 to the
25 engagement position. In step 102 the process determines whether the crest
radius of the rack chock teeth 55 contacts the top crest fillet or top flank of
the leg rack teeth 81. If so, the process extends the actuator assembly 70

further in step 104 such that the rack chock teeth 55 is urged to follow the
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‘of ordinary skill in the art without departing fromthe spirit and the

scope of 20 the invention as descri bed. CLAI V5
A6 1 1. A fixation systemfor self elevating platform said
platform2 having at |east one |leg well g recei vi ng at | east one |eg

(her e oual )t bRl o 3Rt PRt b 5. B con
for raising @ada-REHIRAeSM 85 presses against the leg rack teeth 81 on the crest
landing and no further movement of the rack chock is possible regardiess of
how strongly the actuator assembly 70 is extended. This feedback signal is
5 passed in step 108 to the push cylinders 66 which are then activated to
push the pin and cross. head assembly 60 upwards. As a result, the point of
contact between teeth 55 and 81 is shifted to the position in step 102 where
the actuator assembly can extend the rack chock system to an engagement
position.
10
While the present invehtion has been described particularly with reference
to FIGS. 1 to 6 with emphasis on a system for autorhatically engaging and
.arresting the relative movement between the supporting legs and jack
foundation of self elevating platform, it should be understood that the figures
15 are for illustration only and should not be taken a limitation on the invention.
In addition, it is clear that the method and apparatus of the present invention
has utility in many applications where seif-positioning system is required. It
is contemplated that many changes and modifications may be made by one
of ordinary skill in the art without departing from the spirit and the scope of

20 the invention as described.
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5 leg through said leg well, said leg further having a plurality of
chords, each 6 said chords having at |east one set of rack teeth attached
longitudinally 7 thereto, said teeth having at |east one section being .

engagable with said 8 rack and pinion jaglg ng system i st em
conpri si ng: LAIM a rack chock having gﬁ at | east orlmwu"mﬂﬂmum
teeth for mating ﬁ) with that of said | eg rack; 11 * fa pin*ard dross

head assenbly di sposed between said |l eg rack and 12 'said hull for
supporting pivotally and tiltably one end of said rack chock, 13 said pin

and cross head asgenbl B finatibw 'syataridforesdif dleReding phitforeh,9saide platforfrp”
al lowi ng said rack chock at.|east two degrees of novenent in a direction
2 having at least one leg well for receiving at least one leg there through, said
leg well further having vertical hull section wherein at least one rack and
pinion jacking system are disposed thereon for raising and lowering said
leg through said leg well, said leg further having a plurality of chords, each
said chords having at least one set of rack teeth attached longitudinally
thereto, said teeth having at least one section being engagable with said

rack and pinion jacking system, said fixation system comprising:

O 00 3N o U1 ™ W

a rack chock having on at least one edge a set of teeth for mating
10  with that of said leg rack;

11 a pin and cross head assembly disposed between said leg rack and
12  said hull for supporting pivotally and tiltably one end of said rack chock,
13  said pin and cross head assembly further being restrained within a guide
14 for allowing said rack chock at least two degrees of movement in a direction
15 parallel with the longitudinal axis of said leg rack such that the rack chock
16 teeth engages in-line with that of said leg rack;

17 an actuator ass_embly having one end fixed to the jack foundation
18 and the other end being coupled to the other end of said rack chock for
19 positioning said rack chock with said leg rack; and _
20 at least a pair of jacks having wedges for restraining said rack chock
21 once it engages said leg rack, ' |
22 whereby said fixation system for self elevation platform automatically
23 arrests the relative movement between said leg and said hull while

24  minimizing stress on the mating surfaces thereof.

REPLACEMENT SHEET

..................................




15 parallel wth the longitudinal axis of said |eg rack such t the ac
chock 16 teeth engages in-line with that of said Ielglllﬂﬂwumuuruiwj
actuat or assenbly having one end fixed to the jack f t he
ot her end being coupled to the other end 47 said rack chock for 19

posi tioniing sai d gack aAhftion systernifdr belf eleévatingapldifdfn accordingito lckdai a
pair of jacks having wedges for restraining said rack chock 21 once it
engages £ai d1Iwhpereirckaidack chock heving:BY its doothf ¢reat raundegssurfades whishf

el evation platformautomatically 23 arrests the relative novenent between
sai d | eg 3andcecparatas withihe inclination sutaces gf saiddeg ragk taethnat i ng surfaces

t her eof .
1 3. A fixation system for self elevating platform according to claim

1 wherein said pin is supported at either ends in said cross heads.

4, A fixation system for self elevating platform according to claim
3 wherein said rack chock is supported on said pin with at least one
spherical bearing for aligning the rack chock with the leg rack. -

| 5. A fikation system for self elevating platform according to claim

3 wherein said pin and cross heads are held at an equilibrium position
within said guide with springs.

6. A fixation system for self elevating platform according to claim
1 wherein said guide is coupled to said jack foundation.

7. A fixation system for self elevating platform according to claim

1 wherein said pair of jacks are coupled to said jack foundation.

2

1

2

3

1

2

3

1

2

1

2

1 8. A fixation system for self elevating platform according to claim
2 1 wherein said wedges have within internal curved bearing housing
3 hemispheres with thefr top surface slightly raised above the inclined
4 surfaces of the wedge, said surfaces being tiltable for imposing maximum
5 restraining surface contact with the inclined surfaces of the rack chock on
6 which it converges and engages.

1 9. A method of engaging and locking a rack chock with the leg
2 rack of a rack and pinion jacking system, said method comprising the steps
3 of |

4 pivoting one end of said rack chock with a pin and cross head
5 assembly, said rack chock having on at least one edge a set of teeth for
6 mating with the teeth of said leg rack, said pin and cross head assembly
7

having at least one cross head and at least one push cylinder within a
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"REPLACEMENT SHEET 1 2. A fixation systemfor self. elevating ptatform
according to claim?2 1 wherein said rack chock hemmﬁ crest
-rounded surfaces which 3 cooperates with the incl uﬂ m"wwmof sai d

| eg rack tooth. 1 3. A fixation ggstem for *seff el evatsi ng pl atform
according tcgmaélda\sﬁwg fok dﬂBWirﬁ_;j §ai€%@kl&h60k%t$é&§?%b%g?ée§b¥ hfovepisit | N
sai d cross heads. fixation systemfor self elevating

pl at f or mgac qmaddi’lecﬁcm pbmllm with the longitudinal axis of said leg rack such that the
10 rack chock teeth engages in-line with that of said leg rack;
11 extending said rack chock to engage or disengage said 'Ieg rack with
12  an actuator assembly, said actuator assembly having one end coupled to
13 the other end of said rack chock, said actuator assembly further having the
14 other end cbupled to the jack foundation;
15 determining upon the first contact between the rack chock tooth and
16 leg rack tooth whether said rack chock fully engages said leg chock; |
17 extending said actuator assembly further to urge said rack chock
18 tooth along the flank surfaces of said teeth if said rack chock does not fully
19 engages said leg chock; and |
20 activating said push cylinder to position the rack chock such that the
21 rack chock tooth is engagable along the flank surfaces of said tooth if the
22 crest radius of the rack chock tooth is right over the crest landing of the leg
23 rack tooth,
24 whereby said method for engaging and locking self ele'vating

25 platform arrests automatically the relative movement between said leg and

o
(o)}

said hull while minimizing stress on the mating surfaces thereof.

10. A method of engagihg and locking a rack chock with the leg
rack of a rack and pinion jacking system according to claim 9 wherein said
rack chock having at its tooth crest rounded surfaces which cooperates'with
the inclination surfaces of said leg rack tooth.

11. A method of engaging and locking a rack chock with the leg
rack of a rack and pinion jacking system according to claim 9 wherein said
pin is supported at either ends in said cross heads.

12. A method of engaging and locking a rack chock with the leg

NOOR WD R OB WON R

rack of a rack and pinion jacking system according to claim 11 wherein said




2 3 wherein said rack chock is supported on said p ] Ieas”t%gne 3
spherical bearing for aligning the rack chock with ”z&m& L@h{:’ﬂ’”ﬂu’
5. A fixation systemfor self elevating platforma dgytofdliteim 2 3

wherein said pin and cross heads are hel d18t an equilibrium position 3
within sa d eadkdshowkiis supported onlsaid pin with.at ledstioneépiticay bearing ¢ér sel f

el evating platformaccording to claim?2 1 wherein said guide is coupled
to sai d jackaligningdheé eack ¢hock with the leg racki xati on system for self el evating
pl at f orm accor di n? to claim?2 1 wherein said pair of jacks are coupled to
sai d jack foundatil@n. A method of engaging and ilecking & ek choakewithdheviggi ng

pl atform according to claim '

rack of a rack and pinion jacking system according to claim 11 wherein said
pin and cross heads are held at an equilibrium position within said guide
with springs. '

14. A method of engaging and locking a rack chock with the leg

N R W

rack of a rack and pinion jacking system according to claim 9 wherein said
guide is coupled to said jack- foundation.
15. A method of engaging and locking a rack chock with the leg

rack of a rack and pinion jacking system according to claim 1 wherein said

W N =W

pair of jacks are coupled to said jack foundation.
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2 1 wherein said wedges have within internal curved bearing housing 3
hem spheres with their top surface slightly raised above the inclined 4

- surfaces of the wedge, said surfaces being tiltable for inposing maxi mum5
restrai ning surface contact with the incli2@ed surfaces of the rack chock on
6 which it converges and engages. 1ABSTRACY. A nethod of engagi ng and

| ocking a rack chock with the leg 2 rack of a rack and pinion jacking

system said nmethod conpr SEUFRPOSITIONING FIXATIONM SYSTEM pi voti ng one end
of said rack chock with a pin and cross head 5 assenbly, said rack chock

havi ng on at Theapresemnd inugrtion dwas at leasdt one gack chock which is supported

pivotally and tiltably at one end by a pin and cross head assembly located

5 at a position between at least one leg rack and the hull of the platform. The

other end of the rack chock is connected to the jack foundation with an

actuator assembly. The pin and cross head assembly is disposed slidably

within a guide for permitting the teeth of the rack chock to engage the leg

rack teeth without visual monitoring and manual control. The actuator

10 assembly connected to the other end of the rack chock controls the

swinging movement of the rack chock and its engagement and

disengagement with the leg rack. A pair of jacks urges upper and lower

wedges with tiltable surfaces converging onto the rack chord's upper and

lower surfaces, thus obtaining a optimal surface to arrest the relative

15 movement between the rack chock and the leg rack. As such, load from the

jack foundation is transferred to the legs, overturning moments on the legs

to the jack foundation. Stress to the mating surfaces of the present

invention and the leg rack is minimized as the engag'ement of the present

invention takes place under load from the inertia load of the rack chock due

20 to the pivoting action with minimum forcing action from the actuator

assembly.

Figure 3A.
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B mating with the teeth of said |l eg rack, said pin and cross head assenbly
7 having at | east one cross head and at |east one push cylinder within a
18 8 qguide casing for allow ng said rack chock at |east two degrees of
novenent 9 in a direction parallel with the longitudinal axis of said |eg
rack such that the 10 rack chock teeth engages in-line with that of said

|l eg rack; 11 extendi ng said rack chock to engage or disengage said

|l eg rack with
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12 an actuator assenbly, said actuator assenbly having one end coupled to
13 the other end of said rack chock, said actuator assenbly further having

the 14 other end coupled to the jack foundation; 15 determ ni ng
upon the first contact between the rack chock tooth and 16 |eg rack tooth
whet her said rack chock fully engages said | eg chock; 17 ext endi ng

said actuator assenbly further to urge said rack chock 18 tooth along the
flank surfaces of said teeth if said rack chock does not fully 19 engages
said | eg chock; and 20 activating said push cylinder to position the
rack chock such that the 21 rack chock tooth is engagable along the flank

surfaces of said tooth if the
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22 crest radius of the rack chock tooth is right over the crest |anding of
the leg 23 rack tooth, 24 wher eby said nethod for engagi ng and
docking self elevating 25 platformarrests autonmatically the relative
novenent between said leg and 26 said hull while mnimzing stress on the
mati ng surfaces thereof. 1 : 10. A nethod of engagi ng and | ocking a
rack chock with the leg 2 rack of a rack and pinion jacking system
according to claim9 wherein said 3 rack chock having at its tooth crest
rounded surfaces which cooperates with 4 the inclination surfaces of said
|l eg rack tooth. 1 11. A nethodigye§ngaging and | ocking a rack chock
with the | eg :
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2 rack of a rack and pinioh j acki ng system according to claim9 wherein
said 3 pin is supported at either ends in said cross heads.

1 12.
‘A nmet hod of engaging and | ocking a rack chock with the leg 2 rack of a
rack and pinion jacking systemaccording to claim 11l wherein said 19 3

rack chock is supported on said pin with at | east one spherical bearing for
4 aligning the rack chock with the |eg rack.
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1 13. A nethod of engaging and | ocking a rack chock with the leg 2
rack of a rack and pinion jacking systemaccording to claim 11l wherein said
3 pin and cross heads are held at an equilibrium position within said
guide 4 wth springs. 1 14. A nethod of engagi ng and | ocking a
rack chock with the leg 2 rack of a rack and pinion jacking system
according to claim9 wherein said 3 guide is coupled to said jack
foundation. 1 15. A nethod of engagi ng and | ocking a rack chock
with the leg 2 rack of a rack and pinion jacking systemaccording to claim
1 wherein said 3 pair of jacks are coupled to said jack foundati on.
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TEXT OF THE ABSTRACT

| SELF POSITIONING FIXATION SYSTEI;A
The present invention has at least one rack. choclﬂ’whlch is supS)orted
pivotally and tiltably at one end by a pin a?d)cross head assembly, J_Iocated
at a position between at least oge leg raclgLnd the hull of the platform The
51
other end of the rack choclg.[is connected to the ]ack foundatson‘[_wnh an
(% (o)
actuator assembly/” The pin and cross head assembl);[ls disposed slidably

within a gutd>e .for permitting the teeﬂy_o the rack chock+o engage the leg |

rack teeth]without visual monitoring and manual-control. The .actuator

assembh(/ 4_gonnected to the other end of(}h; rack chockj(controls the
swinging movement of the rack chock _]_angz ;t; engagement and
-.dlsen%‘gement with the leg racffA pair of jacks_’(grges upper and lower :
wedgeswith tiltable surfaces converging onto the rack chord's upper and

lower surfaces, thus obtaining a optimal surface to arrest the relative

- movement between the rack chock_Zand the leg raclg) As such, load from the
jack foundation_!_is trans;egred to the legs, overturning moments on the legs
to the jack foundatior¥ ,Stress to the mating surfaces of the present -}
invention and the leg rack ‘Lis minimized as the engagement of the present
invention takes place under load from the inertia load of the rack choclgldue

to the p Zotmg action with minimum forcing action from the actuator

assembl)z('
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