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Locki ng device for elongated el enent slidable in buoyant body “Thi's
invention relates to a. |ocking device for an el ongated efement which is
slidable, in the direction of its elongation, in a buoyant body, such as a
platforn15f{3h use at sea which_can _pe jacked up upon these elenents. Such
pl atforns ard used for offshore oil work and have at |east three |egs or
piles mhiéh,FESt upon the floor of the sea. In known platforns, each |eg igﬁu
movabl e relative 10 to the floating platformby neans of a driven pinion
whi ch r@evicectbroalongated emyict adlMabiet i8 Budbyant bod
platformmay be NTted to beyon e reach o e waves, an I'S en
desirable to lock the platformin position relative to the legs so as to
relieve the 15 strain on the pinions which could be exposed to forces
greater than norfiaisyinwentionngeliatesdtofa ttecking edevibce] faerd t her eby
al so gui de pieces between the legs and platformw ||l be subject to | esser
| oad arh &kongated elementcwhdchudis @lidable, in therdirepiiknup
platforns are referred to in European Patent Application No. 0 024 939
whi ch @failks elongapiensi in 8f bugyrntRedy, such as vRsPhatfgmBl i shed
unti th March, 1981. The, present inventjon provides a | ogcking. device 25
for gsuilr‘ﬁ’ra ysq 3t %?%e?’héFBnﬁépe@eeljé?&ﬁq UR URan| these e Sﬂegﬁé'r ack .-
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least three legs or piles which rest upon the floor of the
\_  sea,

. In known platforms, each leg is movable relative

10 to the floating platform by means of a driven pinion which
engages rack teeth on the leg. By operation of the
Pinions the platform may be lifted to beyond the reach of
the waves, and-it is then desirable to lock the platform
in position relative to the legs so as to relieve the

15 strain on the pinions which could be exposed to forces
greater than normally met during lifting of the plate-
form; and thereby also guide pieces between the legs and (.
platform will be subject to lesser load and can have a
higher construction,

29 Prior jack-up platforms are referred to in
European Patent Application No. 0 024 939 which claims a
U.S. priority of 29th August 1979 but was not published
until 11th March 1981. |

The present invention providés a locking device

25 for such a leg or other elongated element, by'displacement-

of the rack-piece out of engagement with the rack and

separate locking means., -

L,
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-2- According to the present invention we provide a | ocking device for an
el ongated el enent which in its I ongitudinal direction is slidably received

in & buoyant body and is provided with at |east one toothed rack along 5 at
| east a part of the length of the elongated el enment, which toothed rack is

arraqggd to engage with at | east one pini-or2tHhe drive and bearing naaiEgggt,

whi ch~are attached to the buoyant body, which device conprises (a)

one rack piece intended to be connected to the body 10 havi ng buoya

sai d rack pieceﬂconprisina a plate having a substantially isosceles -
trapezoi dal periphery wit Accandingtte dhspresenbninvertion jéeprevidgeaof
the trapesium and having a tooth profile adapted to engage with and thus

| ock onto the to&PﬁKdnSa%FWQQﬁiﬂQE %ﬂuﬁlﬂﬂSﬂ?ﬁﬂr%&ﬁ@qggd&b%@hi%n its .

di spl aceabl e al ong at, .| east _half a tooth pitch_ in the-lon%éaudinal

direction of thelPRERARAdTEL SiReGihemhie FLIHaRIEXeSRLTRE piRdR chvayang
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encl osed by neangnuhbGRiioh the drive and bearing means of which are attached
L to the budyant body, which device comprises (a) at least
~ one rack piece intended to be conneéted to the body
10 having buoyancy, said rack piece comprising a platé having
a éubstanfially isosceles trapezoidal_peripherj with rack
teeth disposed along the large base side of the trapesium,
and ha#ing a toéth profile adapted to engage with and thus
" lock onto thé toothed rack profile, whereby the rack
15 piecé'is displaceable aloﬁg at least half a tooth pitch
in the longitudinal direction of the rack and is also
‘movable in a direction’perpendicular to the longitudinal
direction of the raék, out of engagement with the rack, and
(b) guide blocks which enclose the rack piece and which -
20 are displaceable both jointly end separately in longitudinal
direction of the rack, each being provided with a guide
face inclined at the same angle made with the axis of
- the elongated element as that of the inclined trapezoidal
| adjaceni side of the rack piece; the guide blocks
25 being adapted to be enclosed by meens which is
intended to be movable by said rack along the elongated
elemeﬁt and to be lockable by the locking device. |



i ntended to be novable by said rack along the elongated el enent and to be

| ockabl e by the | ocking device. By thiis means a neshing di spl acenent can
be eff ected by neans of only one |ongitudinal displacenent device. For the
appr o, | ng-novenent of the guigde blocks enables a possibly pure-nmeshing

di spl nt, which a 5 uniform di splacenent in the same direction of the
gui de ocks enabl es a | ongitudinal displacenent to be made. By di spl acing
t he one bl ock quicker than the other, also a conbined | ongitudinal and -

hi di spl [ | , I sl | i ck | ocking.
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enbodi ment - of e i nvention, “however IS pre e that the guide bl ocks

are gaghicdl,spiFegeailes dpprifaditnid MovemeneV\es ﬁﬁénﬁggae BhokkslS said

screwed spindles are arfanged in such a way that t centre lines of the

one epkblesser  ibliy Ghate-ae sitiiesdvsplacanent)f whliehokher set and each
pair of screwed spindles with coinciding centre Il nes i's connected

:‘j fjts g?gggzerﬁlte %ﬂlﬁ tiglpgttchki; ?a;Hm Sdine\cﬁﬂoncoﬂ r thel gugdeded
blocks enables a longitudinal displacement to be made,
By displacing the one biock quicker than thé other, also
a combined longitudinal and meshing displacement is
also possible, and thus an optimally quick locking. | =~
10 The displacement of the guide blocks may take |
place in_different ﬁanners, €.8. by'hydraulic cylinders.
According to a :urther embodiment of the ihventiqn, |
however it is preferable that the guide bloéks are each
displaceable by at least two screwed spindlés, while
15 said screwed spindles are afranged in such a way that
the centre lines of #he dne set of screwed spihd1es_.
coincides with those of the other set énd_each pair
of screwéd'spindles,with coinciding centre lines is | s
connected rotatably :elative'to each other. Thus, an |

20 accurately guided displacement of the'guide blocks is
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-4- achieved, while the self-braking effect of a screw connec- tion needs

—

an additional protection. By connecting a set of screwed spindles with ~2
coi*nciding centre |ines rotatably relativg-to each other, there is '
advant.ageously effected a 5 | ocking in |longitudinal direction. \Wen
accordance with a further enbodi ment of the invention, the inclination of
t he gdi de faces ashegquatl,twhihe phesseld-dnrgkdnef dffedteati,a tdrerdwotdnnec-
forces are transmtted advantageously w thout additional force onto 10
t he gui de bl ockstidheneedasansaddntiionads cartemdiresolByedomiarctaingrd i sat
and a horizontal conponent, the vertical conponent being discharged via the
di spl acenent deve£fesofewk sgmidesbivaths codwarids ndheehorhe Vi ide bunyamecabhly
whil e the horizontal conmponent, via guide faces between the gui-de 15
bl ocks- and the boelyapivé baoganbypthertr dhemret tied adiveettdgeaumletef f@nked a
enbodi nent of the | ocking device according to the invention will now be
expl ai ned, 5by walookirgakpl songithdiordr ddcectdarhe di agranmatic drawi ng,
in which 20 Fig. 1is a cross-section of a-part of a lifting
platformin situ of one WheRhénparegrdrnge widhows fantdhed mpkpdiment cf the
according to the invention in the non-blocking position; Fig. 3 shows the
| ocki ng devi ce atR¥eRFhgn: otheginglinatipn ofe thieoduide fagas o edirti o
4 is a cross-section on the line IV-IVin Fig. 2. '
the pressure angle of the teeth, the tooth forces are.
transmitted advantageous;y'without additional force onto
ivz 10 the guide blocks. The transmission forces can be resolved
into a vertical and a horizontal component, the vertical
component being discharged wvia the displacement device of
the guide blocks towards the body with buoyancy, while the
horizontal component, via guide faces between the'guide
15 blocks and the body witﬂ buoyancy, is transmittea directly
thereto.
One embodiment of the locking device accoraing to
the invention will now be explained, by way of example,
S with reference to the diagrammatic drawing, in which
20 B Fig. 1 is a cross~-section of a part of a lifting
platform in situ of one of the piles;
Fig. 2 shows a locking device according to the
invention in the non-blocking position;
Fig. 3 shows the locking device accerding to Fig. 2
25 in the blocking position; and
Fig. 4 is a cross-section on the line IV-1IV in
Fig. 2.

Fig. 1 shows a part of a lifting platform 1 wherein



Fig. 1 shows a part'of alifting platform1 wherein _
proigng for a leg 3. Two toothed racks 4 extend in |ongitudinal direction
of '
con cr :

| eg GorRASHaFR df 18 pravadedy for & dhtd. sTeadbeas
cross-rods

r ack extRpd

eg 3 on either side=t3rereof. The |leg 3 may have any desired

[3

_-5- a passage 2 is

ction or cross-section.: For instance, the Ieg 3 may be a lattice 5
B

At 8ackeoknect ed by ~
each standard being provided with one or a plurality of tootfed
hie? peBRgibpraingdsAdyactdan iof the legs3aPe eisbersectionally

round, square or differently shaped tubes. 1 - Wth eacht oot hed"

10
rack S4Gen hereefe ThealfBuamayy aveishvrResbredi SPRasrNGtied | eg 3

relative to the platforn11.,The-piniogé}are acconmodated i.n drive
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i i onj f the | lative to the |ifti | at f th
P o it tad bR lohstlfonss WAl wiandaid el g BloPLBEROMLEN ok e, and
uring the leg 3. relative.to.the Lifting platf 1.t 20 s
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square or differently shaped tubes.

With eachtoothed rack 4 can mesh ene or a plurality

~of pinions for displacing the leg 3 reélative to the platform

1. The pinions are accommodated in drive mechanisms 5,

which find support via springs 6 act'in'g on the one end

against the lifting platform 1 and on the other end against'

a yoke 7, which is rigidly connected to the liftiné platform
1. In order tomaintain a proper positioning of the ieg

relative to the lifting platform, there are provided_a pair

~of spaced apart guides 8 and 9. For effectively lockihg and

securing éhe leg 3 relative to the lifting platform 1, there
is mounted adjacent eachtocthedrzxk 4 a locking_ device 10
accbrding to the invention,'which locking device 10 will
be further explained and elucidated in the following with
reference tO'Figs. 2~4,- | . |

The locking device 10 is provided with a rack piece
11 comprising a plate-like portion having substantially an
isisceles traﬁezoidal circumference, whereby along the
large base side thereof there is provided feethe12

adapted to coact with the teeth of'the opposite toothed

rack 4. The short side of the rack piece 11 extends



The | ocki,ng device 10 is-provided with a rack piece 11 conprising a

pl ate-1i ke portion having substanti atlyg.an isisceles trapezoi dal : . .
ci reunference, whereby along the |arge %ase side thereof there is provi @1 \
teeth 12 adapted to coact with the teeth of the opposite toothed rack ¥\

The short side %ar_&*ﬂ?a%ﬁ“t’é Rir® & jeeehd ISt ionPEEALKE! 11 +3R ARG rm 1.

portheh of the Iifting platform1.” The two slanting sides of the rack piece

11 have a gradi ephet Bab 82amRIPRNES dld bt hatle OFabkepigeEh14. hhve a gradient
Furthernore the two shanting sides.,are provided with flanged edges 13 which

S are slidabtyatetairted pohdalivde HRIHWE Sof 4cher #eBghpalt 10f, FuirdBermore the
bl ocks 15. In each of these guide blocks 15, which consist of a

bl ock- shaped pi eeRo0k1HREhiRls idedVided prdides! WRLRIFLaggebh@dges 13 which
corresponds with the coacting face of the rack piece 11, there are provided

a pair 10 5 of aheesliedabaiesft@ideT ey i Eidsr fempepsNdleFokaminky/ parit of
alignment with each screwed spindle 16 is positioned a screwed spindle 17,
and bet ween gaillesblewkd 5i.nkhesacheof thepesguideettlacksadsd, wbich
consisting of a shaft-like portion having a centre line that coincides with
that of 15 t lconsists o dlgtirshapad pigce /of -matepiglopravided wath a
spindl e 16, a spacer 18 and a screwed spindle .17, secured agai nst '

di spl acenent in $bogihgdifaake dhatcidonresmonds arith bhEMeéact\imgr_if@iqﬂ wf

i nterconnected parts of the lifting platform 1. By neans of bearings 19,

t he screwed spi nthesrack piece 11, there are provided a pair

K.; 10 of threaded bores for receiving screwed spindles' 16, 17.
In alignment with each screwed spindle 16 is positioned
a screved spindle 17, and between both screwed gpindles
there is positioned a épacer 18 consisting of a shaft~like
portion having é centre line ihat coincides with fhat of

15' the two screwed spndles 16, 17. An assembly of a screwéd
spindlells, a spacer 18 and'a screvwad gindle 17, secured
'against displacemeht in longitudinal direction, is received
_betweén two rigidly ihterConnected parts of thé lifting
platform 1. By means of bearings 19, the screﬁ:ai sindles

20 16 and 17 are rotatably mounted relative fo the lifting
plétform 1 and by means of beafings_zo relative to the
.spacers 18,_ or relative to éach other. The screwéi spindles
16, 17 are rotatable by meéns of driving.gear, not.shéwn.
Each set of screwed pindles 16,“17 is coupled mutually, so

25 that each sét'of scréwaisprﬁnes 16, 17 is rotaﬁed at the
same angular speéd. The set of screwed q:indles. 16 of each

locking device 10 should be adapted thereby for rotation

independently of the set of screwed spindles 17 of said



20 16 and 17 are rotatably nmounted relative to t he lifting platform1-
and by ans of bearings 20 relative to the spacers 18, or relative to each
otherﬁziﬁe screweds spindyes 16, 17 are rotatable by nmeans of driving gear; -
not s Each set of screwed spindles 16, 17 is coupled nutually, so 25
t hat each set of screwed spindles 16, 17 is rotated at the sane angul ar ~
spee he S ctewed spindles 16 of each | ocking device 10 shoul d “é
adapggﬁﬂl %$&g%§ ;gfatlon i ndependent|ly of the set of screwed-spindles
17 of said d 1 e N o] descri bed
device is ms?h% dé§f§$§ ?Ee%ﬁfngRUL (ﬁ#ﬁ%ﬁ%é%vggglggdggt the 5 °
prop%%lf§y§;(n1 the legs 3 are brought domnmards by nmeans of the drive
mechani sirs until these reach the floor. Through the further operation of

(e dri Ve, MehA SpReS1 4 ERSnly EWAGARLPY B ladis sudogguER! Y Ve

upwar ds al ong unti e required ance above e wat er 10

surf lex Ald&L Qn,DEh nQe%Qegea@ét 3o IOM ﬂ'dseﬂ ﬁeﬂﬂg platform

1, ecuring. eV|ces e in the pos own I n 2, while the
gui d %he‘-’ @f‘:’?v@emé@ﬂ&nfshgg53uh%iﬂiu't‘iifé¥em1%hYtt'i§| fibaf-' tothe lifting
platforn1 In order to relieve the guides 8,: 9 and the dr|ve

Through the further operation of the drive mechanisms 5,
the lifting platform 1 is subsequently moved upwards along
the legs until the required distance above the water
10 surface is attained. During these mutual movements of
- legs 3 and platform 1, the securing devices 10 are in the
position shown in:Fig. 2}'while the guides 8, 9 ensure
that a-leg 3 is guided properly relative to the lifting
platform 1. | | | |
15 In order to relieve the_guides.8,39 and the drive
mechanisms 5 in the resulting lifted position as-much as
possible of forces and.moments originating from.the piles,
e.g. during a heavy'storm, the locking devices are brought
from the position shown in Fig. 2 into the p031tion shown .
20 in Fig. 3, which is effected by suitably driving the scraeﬁ
| spindles 16 and 17. By simultaneously rotating the 5crewed
spindles 16 and 17 at the same speed, the teeth of the
rack piece 11 can be properly positioned relative to the
teeth of the toothed rack 4. By rotating the_screwaismﬁles
75 16 and 17 at equal speed_in opposite directions, the rack
piece 11 can be pressed towards the leg 3 without changing
the position'ofethe teeth 4, 12 relative to each other.

Naturally it is also possible, by a suitable control, to



mechanisnms 5 in the resulting lifted position as nuch as possible forces
and nonents originating fromthe piles, e.g. during a heavy stq {t e
| ocki ng devices are brought fromthe position shown in Fig. 2 i e
position shown 20 in Fig. 3, which is effected by suitably driving the
screwed spindles 16 and 17. By sinultaneou8l y rotating the screwed spindles
16 at® 17 at t he same speed, the teeth of the rack piece 11 can be properly
positioned relative to.the teeth of the toothed rack 4. By rotating the

o oDl e orgidte 2ifle (ScPbwRA S ITRARE e ORROYL QiF Akl Okpeddlt

rack piece 11 can be pressed towar 3 Wi thout™ changin

posi tion of the tggt tRer 2held Yaele 9CR 0 R0t Hrllught ludey al SO

possi.bl e, by a suitable control, t -8- rotate the“scre spi ndl es 16,

17 at different spgpdsementhit thheéheddborheee rbkk % .snoothly brought into
engagenent wth the toothed rack 4. By arranging tw toothed racks 4 as

wel |l as two 5 |ocking dpyi gepah@ingpewol ecedtrdiradks d Ray twedldl ald Vtwo
effective gripping of the |egs can be effected. In the enbodi nent shown,

the gradi ents Bf lackingedevitesndOgoppesitecicackb ctherghes grarta dud aaeial
to the pressure -angles of the teeth. As a result, it 10 is advantageous
that the forces oeffieabivaggtipminge ofi ithe dregst Farem thee e fdadimd.
additional forces to the _
: In the embodiment shown, the gradients of rack
piece 11 and guide blocks 15 are chosen to be equal
;%-5'_ to the pressure angles of the teeth. As a result, it
| 10 is advantageous that the forces originating from the
piles afe transmitted without additional forces to the-
guide blocks 15. These forces can be thought of as
_ resolved into a wvertical and horizontal component. The
vertical component is transmitted #ia the screwed
15 spindles 16, 17 to the frame of the lifting platform 1.
The horizontal component on the other hahd is directly
| transmitted from a guide block 15 onto the adjacent
S portion of the lifting platform 1.
The embodiment described éan be modified, within
20 the scope of the invention. Fdr instance, the guide
blocks 15 may be moved instead of by screwed spindles,
by hydraulic or pneumatic cylinders. Also, although
it is preferable that the angles of inclination of the
.rack piece and the guide blocks are equal to the

25 pressure angle of the teeth, said angles may, if

desired, also have a different value.



gui de bl ocks 15. These forces can be thought of as resolved into a vertical
and hogri-zontal conponent. The vertical comnponent is transmtted via the .
scre 5 spindles 16, 17 to the frane of the lifting platformi1. The -~ gz
hor i | conponent on the other hand is directly transmtted froma guide
bl ock onto the adjacent per®ien of the lifting platform11. The —
enbodi ment described can be nodified, within 20 the scope of the inventimga.
For instance, the guide blocks 15 may be noved instead of by screwed B
spi ndl es, by hydraulic or pneumatic cylinders. Al so, although it is _
preferabl e thmttheakong esthere nsasnanlynbeent descadbedi €&e and the gui de
bl ocks are equal to the 25 pressure angle of the teeth, said angles may, if
desi réd-,fféll%meﬁi"ef%?@iﬂ?‘é\’bé?dv‘ﬂﬁh.1egs|’nbtlﬁet§ll§§v§,hoﬂ~ﬁélre' has onl'y been
described_a liftin | at f orm provided with | egs, but this should not be
consi e &%ﬁ?&@ rFetPen2oFeshEirkAge € dBNE%e | ocki ng device

000 A% ATV aevile htMRaling to ud ORKHAJovice for an
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its longitudinal direction is slidably recelved ant body and is
provided with at |east one toothed rack 5 al ong Ei'!ﬂ E m u E& of t he
1efgth of the eIongated el enent, which toothed to engage
with at | east one pinion the drive and beari ng neans: of whi ch are at ?d
to the buoyant body, whi ch devi ce conprrsé@ (a) at | east one rack pi

| nt efided to be connected to the 10 body having buoyancy, said rack piece
conprising a plate having a substantially isosceles trapezoidal periphery
with rack teeth disposed al ong the Iargglaiﬂﬁ side of the trapezium and
having a tooth profile adapted to engag ' and thus | ock onto the
toothed rack profile, whereby the 15 rack piece is displaceable along at
least half a tooth pitch in the longitudinal direction of the rack and is

e R e SRR, M S
encl ose the racky f&% ﬁd b§hg20eRt ?lhgg' %‘i‘iﬁ%‘bigb%*?;ell‘?}e@ | g{‘eg Wi th

separately in Iongl rection o rack h belng pr ovi

a guide face ingh abol eaﬁa@saggb%ﬁ%ae hhatth?t tﬁ%tﬂléﬁ‘&a&cﬁ?

‘el enent as that of e 1nclined trapezoi dal j acent si the rack .

piece; the g &%%@ctéagel a9pasapbed the tzen I@&ectﬂey ell%%fg%’d/éli chis
i nt ended to novabl e by said rack al ong the elongated el enent” and to be

lockabl e by theelaitéhdg WRY¥chetoothed rack is arranged to engage with

- at least one pinion the drive and bearing means of which
EK’L: are attached to the buoyant body, which device comprises (a)
at least one rack piece intended to be connected to the
10 body ha?ing buoyancy, said rack piece'eomprising a plate
| having a substantially isosceles trapezoidal periphery
with rack teeth di5posed along.the 1arge.base side of the
trapezium, and heving a tooth profile adapted.to engage with
and thus lock onto the toothed rack profile, whereby the
15 rack piece is displaceable along at least half a tooth pitch
in the 1ongitudinal.direction of the rack and is also
\\/?_ ﬁevable in a-directien perpendicular to the longitudinal
direction of the rack, out of engagement with the rack; and
(b) guide blocks which enclose the rack piece and which _
20 are displaceable both jeintly and separately inhlongitudinal
direction of the rack, each being provided with a guide
face inclined at the same angle made with the axis of
the elongated element as that of the inclined
trapezoidal adjecent side of the rack piece; +the guide
25 blocks being adapted to be'enclosed by means which is
intended to be movable by said rack along the elongated

element and to be 1ockable by the locking device.



- 2. A | ocki ng device according to O armt—which-includes screwed - «
spindl es for displacing the rack piece, each quide bl ock being novable by -
at |lea wo screwed spindles, said screvved, "ﬂj -Mﬁl’lﬂ"ﬁyanged in such
as at the centre lines og t he one set ; " | es coi nci de '

*

witht e of the other set.and each set of screwed spindl s with o~
coinciding centre lines .are connected rotatably relative to each other. \3¢
A | ocki ng device according to Claim1l or 2, 10 wherein the angle of
i nclirgtion ofg theckimgedéaces 'aac@mmhgt got 0 aimessuivhidngl e of the teeth.
4. A | ocking device for an elongated el enent, substantially as :
her ei npflaidesleserdwed yhihdlesefopcdispluldnac thispamokngibicey ngs. 15 5. -
An el ongated el ement provided with-at |east one | ocking device according to
any prezciligwyidd shIocKhbeirgt mofrabhe byeeaitf Leatsitortwrasdreswed epr oduced by
phot ocopyi ng the applicants original typescript. It may contain a few
anmendrapirsdlés phsai@ sicréwed| spindiesdbeing arirgingedy dasrsysnth @nt ai ni ng
these .amendnents may be inspected on the premi ses of the Patent O fice

5 way that the centre lines of the one set of screwed

spindles coincide-with those of the other set and each
set of screwed Spindies ﬁith coinciding centre 1iﬁes afe
Eonnected rotatably relative to each other..
3. A locking device according to Claim 1 or 2, i&;}_
10 wherein the angle of inclination of thé guide faces |
is equal to the pressure angle of the teeth. |
4, A locking device for an elongated element,
substantially as.hereinbefore described with feference
to the accompanying drawings.
15 5. An elongated element provided with af least
one locking device according to any preceding claim.

The text of the specificstion has been reproduced by photocopying the applicants original
typescript. 1% may centain s few amendments which ars difficult to read, The original
tnu_azipt containing these saendaents may be inspected on the premises of the Patemt Office e



