MOVEMENT ABSCRBI NG TRANSFERRI NG SYSTEM  The present invention relates to a
noti on abs%Blﬁg é;‘?nveyance system for transferring personngtrAitdsoniss

obj ects between a floating vessel and an installation, for _exanple, an oil
platform in accordance with the preanble of claim1l, cited hereafter. The
I nvention also relates to a nmethod of formng a wal kabl e cmmnﬂxeétlHarBelaem en

a floating vessel and an installation. There are currently

nunber of different arrangenents to provide for the transfer

and goods between a fl%‘m%memw TRANSHERR siegt f or

rel ati ve novenent between the- floating.vessel. an the pl atform strong
demands are nmade on these types of conveyance systens. There have
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wherein the vessel and the install at i on exhi bi t a relative novenent,
which system conprises a boo an articul ated
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vessel —and the, a%a‘il%om%ét%@én the 30t end of the gangway and the platform. NO 145,131,

“for example, shows the utilization of a pull-down wire to draw the outer end of the

gangway down to the platform. None of these publications, however, suggests the
possibility of using a pull-down wire in combination with a ball joint. Furthermore, all
the known arrangements have the disadvantage that the gangway is self-supporting.

30 Nor is it possible to transfer cargo of any significant weight or size along the gangway
connection.

Therefore, there is a great need for a far more secure conveyance system which can form
a safe, walkable connection between a floating vessel and an installation, and which at

35 the same time is adapted to be capable of transferring cargo between two installations.
Thus, according to the invention there is provided a motion absorbing conveyance
system in accordance with the characterizing clause of the following claim 1. In
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a frame whi ch joins together the ends of the boom and the gangway
opposite towbhgsmasi cul ated connection, wherein there is presrmseds/onss he

ot her of the vessel and the installation one of a ball seat and a ball,
and wherein at the outer end of the gangway or at the |ower end of the.
frame there is provided the other of the ball seat and the ball, which is
adapted to engage with the one of the baRl seat and the ball on the other
of the vessel and the installation,, such that the ball/seat connection
i s capabl e @fdiiondhessdspionided pimethod inme¢qrdange withtheeharactesizingslaust of thessel
and t he i nsteghdeadhd@@laim gcharacterized in thatthebal | and/ or the
ball seat . conprises a through-going hole for a pull-down wre,

which is connectible to the other of the ball seat and the ball in
order to pulThelificengion ik oW dedescpided th hbee detdilasittofefdréifte (G heakconipitylnge
installation, ln another aspect, the present invention provides a notion
absorbingsc6“$%95ﬁ e§?@ten1for transferring personnel and/or objects
between a floating vessel and an installation, for exanple, an oi

pl at f orm LA : i I; —.exhibit a relative
novenent , &ﬂ?@ﬁégﬁé?§ﬁ¥a§§§kﬁg?%gghgﬁﬁ%ﬁﬁ%gkhﬁ%gggpnggumﬁth an articul ated
connection to the one of the vessel and the installation, and a

vari abl e | erfijlre 23ROWEY sectioh Héiihe Rbnvdyhhce Wy Rt A%t HRVERE! 9wihg chi\&Hx? ame one
of the vessel,., . and the_install ation) a connecting neans Ich
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joins todbt H&‘?wleﬁmaﬁﬂ@e&#nswaa8aﬁ?n%§pqoﬁe gangway opposite to the

articul ated connecti on, wherein one of the vessel and the installation

veseal  and CHBRPAapEive B g G by BT 1 Rt e eans for

coupling the:gangway securely to one of the vessel and the installation

conprising am I H@tﬂﬁn s ~hal Al t he
bal | be?ﬁg&gﬁ rsgﬁg%glegt% t he ‘P"gé\xgremelﬁ ts(v).@ &?%@S'%&oﬁﬁgc%dﬁgb%gn@atﬁgV and
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of t he vesselFigura3ds b i@erbl¥ibwlof ahé 8dhveydnde sPidrh in diffeRft SYsitRA9eCvdrfngNOage
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with the ball. ,seat uc hat e bal |/ seat conne Qn i s capabl e of
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installation, the ball and/or the ball seat conprising a

t hr ough- goi ql : P ire . . which. i tible tc
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down towafd the other of the vessel  and the installation) and that the
connecti ng rnEaae 738086t th od b | i to the
boom In sti F*Iikéanot heréaasér)lz’(eziiﬁ , tﬂ?‘%?i{%@%gﬁ{%%%@ﬁ&%@% frrg’ti on
absor bi ng conveyance system for transferring personnel and/or objects

bet ween a f|Rigtrer8gshoes a eleansiofbnsstgénts didcbmicc®oh of theEor¥pdRe Systsdi, O |
platform wherein the vessel and the installation exhibit a relative
novenent, which system conprises a boom, provided with an articul ated
connect i ¢f tEiguie9or@ shdw ah elternativel embmdiinérit of the stvahtiad, icomdntlyaegisidered o abl e
| engt h ganng’therd%@f/ﬂregrﬁib&ﬁﬁddﬁﬁé ted connection to the sane one of the
vessel and the installation and’ a connecting means whi ch j oi ns
toget her the ends of the boom and the gangway opposite to the

articul at ed lﬁgme@qnhgmes\m@mgjnrbog{pgngﬁs’t he vessel and the installation
i s having a neansfor securely coupling the gangway to the

30 Flgures 10a, b and ¢ show the inner part of the conveyance system,

'Figure 11 shows the articulated boom,

Figure 12 shows the outer end of the boom with the frame,
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_F igure_: 13 shows the frame with a coupling device,




same one of the vessel and the installation, characterized in thatthe
means for GeYwskfagst he gangway securely to one of the vessebcrmods/ibiies
instal lation conprising a ball seat and a ball, one of the ball
seat and the ball bei ng arranged at the outer end of the gangway
or at the lower end of the connecting neans and the other of the ball
seat and the ball bei ng arrangdd on one of the vessel and the
i nstal |l ati on, t he bal | being arranged to engage with the ball seat,
such that t Hégusei4 showsithe eonphing de¥iee.i s capabl e of acconmodating tri axi al
rel ati ve novenent between the vessel and the installation * the ball

and/ or the bhall t C risi a thr h- goi ng hol e for a pull-down
wire,  whi GRBYTES @gﬁﬂg@@ﬁ@@@ﬁg?ﬂﬁae g?"g v the ball seat and the ball
in order to pull the gangway down toward the other of the vessel and the
installatio g neans being a frame, and that the
boomis hﬁv%ﬁ%‘“ﬁs {grjabﬁp‘éé]gﬁ%veagqogm 1ong the length of the boom

2b In yet another aspect, the present invention provides a nethod of

formng a Vahiahl frRRBaRnak 2 Wﬁ?%‘ﬁ"‘{"tf% igggicyessel and an

install ation, wherein a rts a gangway and which is
connected to the one of the vessel and the installation IS swng into a
posj tion |hﬂ@§@hlgilgaﬁ@esmwgbb@id KoRsgihe, and a bal | at the outer end
of the gangway i s generally over %he other one of a ball seat and a
bal | on t'fe other one of the vessel and the installation, char act er
iz e d i n Rifuaes 89 p34 shoskostegestin the connextion ofhe cohehaicesestemhe bal | and
the ball seat, t hat the bal’l and the ball seat are drawn
toward each other -and that the ball is landed in the ball seat. In yet

still anot hefigurepdtt 38 shoav giages ofia normal discomeptiavprdesduse, met hod of forning a
wal kabl e connection between a floating vessel and an installation,

wherein a bogm Whl ch supports_a gangway and_ which is connect ed to the
one of tHe Egwes 39 afd shew siages of anamesgency dissonngetion At o a position in
which the one of a ball seat and a ball at the outer end of the
gangway, over the. ot her .one a || seat and a ball on

t he ot her on%g'&%fﬁg glé staggsdn 8°W§tt%ﬁ?n§t5§%5‘ C LYt eri zed in t hat
a pull-down wire is connected between the ball and the bal | seat,

that the baly, | t d t hat
t hg bal F 2 #‘1§uﬁe a%g‘c'}& ({?ﬁh agé(ﬁﬁﬁ]gc ?%ﬁ?% S?X@thl IOM;%% eoﬁm escnpl c :nd
that a tral | whichég mgmm@a@vessdﬂor@etq@evqrs@n@ﬂsys@m t mstgmergllx eEpendi ng

the outer en&tﬂﬁnbhﬁbsamea\@me deck!8 'of thel vesdeP2 Mo WRE S, AhaRBWay 8 WiBsbndn t he

vessel or the i stak ation.
2¢ and a frame

Column 3 and tower 5 are shown in more detail in Figure 2. Tower 5 is pivotably

25 connected to column 3, thus permitting tower 5 to rotate at least approximately 3600
relative to column 3, which is permanentl.y mounted on the deck 4 of vessel 2. To
achieve this rotational capability there is provided a conventional swivel link 9 between
tower 5 and column 3. Boom 7 is pivotably mounted on the tower in a joint 10, Boom
7 is thereby capable of a swinging movement in the vertical plane. A winch (not

30 shown) is connected via a wire 11 (see Figure 1) to boom 7, enabling the outer end of
boom 7 to be hoisted up and down in the vertical plane. Gangway 6 is also pivotably
connected to tower 5 by a joint 12, thereby also enabling gangway 6 to swing in the

- vertical plane.

35 The outer end of conveyance system 1 is best illustrated in Figure 3. Frame 8 joins
together the outer ends of boom 7 and gangway 6. Frame 8 comprises a first leg 13 and
a second leg 14, both of which are pivotably connected to boom 7 by a joint 15. Legs



The invention will now be described in nore detail with reference to the

acconpanyi we gd/sasgsNgs, wherein: Figure 1 is a lateral vi egroiosshess
conveyance systemin its entirety, Figure 2 shows a section fromthe
conveyance system at the vessel's slew ng colum, which supports the .-
gangway at one end thereof, Figure 3 shows the outer end of the
conveyance system Figure 4 shows the4conveyance systemin its unenpl oyed

osition on.,boar e ssel Fiqur IS | a eral yie .
Bonveyance [/SRd defife ARaER thempldbeh fred 167 Fhmndt SirRtymt ElleBlavi60Bdis,, | he
pl at f or m arpvatalely coseeteditherctodyadoint thl Ontive undeisiderof flamdi & thereiinformed Bi gur e
6 is a top wiye fqqls : j ' J kol , Figure 7
i1 lustrat es%?lh\gaﬁeltshggesg@ﬁggﬁgggeﬁfﬁg&t e‘{e]il’dclzl(r)h ﬁ%@{?aﬁ%@@@g?’gﬁ)% fS[n'he pl atf orm

Fi gure 8 siesample, theglsek of a platfpe 2@y di sconnection of the conveyance system
Figures 9 - 47 show an alternative enbodi nent of the invention, currently

considered to be }he S ref erabl.e enbodi nent, Fi e 9.illustrates
the main c fRehpeom Y ﬁgﬁ\?rg&%prﬁvﬁiﬁ@ ggyé‘ﬁﬁw ?%‘éat&%e?”%ﬁ‘r‘f of the
c (r)] nveya E ce dﬁﬁi‘ghedl‘todind?ceﬁ‘ﬁgﬁg @wx’h&inghﬁ\iﬁntef%?inaélht'i@m{oaioedm hoAmolley, dri gu L e 12
shows the outef. en e m_\i. .he_frane | gurec-.13 sho t he
frame with téavggmgl Wgn, &2\}? B%s?t?omﬁ"n{ a g\thﬁe rail Z3 off the unserg&e &f boom 1?, With
3  Fi gurepabiliyhefimnnihgaloog pdomg febay theeuter end tarhg inneserikithersofl b show a
rapid rel,eags el 3 S8y 22 via a wire 24a is a hoistable hook 24, which makes it possible to

convey goods between vessel 2 and platform 20. Due to the open space 16 in frame 8,

and a corresponding open space 25 in tower S, the trolley and hook 24 are permitted to

move unhindered along boom 7 above gangway 6.

1s  Gangway 6 comprises at least two parts 6a and 6b, of which the one part 6a is
telescopically received in the other part 6b. Both parts 6a and 6b are constructed of a
framework, which provides protection on all sides for personnel who are on the
gangway 6. Gangway 6 may either be completely enclosed, like a tunnel, or may
contain openings. An access stairway 26 provides access from deck 4 to gangway 6 via

20 the top of column 3. On the platform side, the outer end of gangway 6 is situated close
enough to the platform deck that stairs on this side usually are not necessary. However,
there may optionally be provided a small set of stairs on the platform deck or a
descendible stairway at the outer end of gangway 6.

25 In Figure 4 the conveyance system is shown in its unemployed state, where boom 7 and
gangway 6 have been swung to a rest position above vessel 2. In an unemployed state,
gangway 6 may optionally be released from tower 5 and frame 8 and removed, and
frame 8 may either be swung inward against boom 7 or also removed, permitting
column 3, tower 5 and boom 7 to be used as a conventional crane.

30 o '

Figure 5 shows the conveyance system in various states depending on the particular
_posit_ioning of vessel 2 in relation to platform 20. Due to the ball joint, gangway 6 and
frame 8 will be capable of pivoting in three directions relative to platform 20 around the
ball joint 18, 19. In Figure 5a the inner end of the gangway is situated 1 meter lower

35 than nominal position and 6.5 meters further away from the platform than nominal
position. The movement toward and away from the platform is primarily
accommodated by the telescopic action of | gangway 6. In Figure 5b the inner end of



s Figures 16a, b and ¢ show a footing, Figures 17a and b illustrate a

detail of Wisogzrg i Nng device, Figures 18a, b and c shoyNodsad184ng
housi ng, 10 Figures 19 - 34 show stages in the connection of the

conveyance system Figures 35 - 38 show stages of a nornmal =
di sconnection procedure, 15 Figures 39 - 43 show stages of an energency
di sconnection, and Figures 44 - 41 Show stages in disconnecting and
System 1 acBRNENG i sl I ey Bigheidbn GorFenl RE B IR o TroR SRHER 2.
The conveyatieelatfrmethannaminal misitioge Feguadd Sc anfl 5d illustratectheitwo &trepesi t i oned on
the deck 4 -1 t 1o, B nd a
frame 6. Bosiidf f4ERS Sompyaite pUE, with BBl Y hovling Fogtt T fs lowesE T %)
Tower 5 is positemandgregest distance away fromadatform 29, andiBigurschdshowinggvessehdrat 5 t o
rotate at | | : [ t a6 ichis
per manentsl yﬁemﬁ{%#?gg’%%ﬁbm&gﬁﬁ&%ﬁﬂ%&gg l?‘FQ'(El‘o}ltgl:eﬂi)eagihi eve %ﬁlﬂé@
rotational ~¥apsiirithe platfora may yany /by \pbawd O-metsmsaonbimposingiupdye strai oy

between tHeWRveyancd§/seal. UTHE WavebRipht FromStop ko/Biti tajfbe Bs @dcloas 1he t ower
in ajoint 1 | ereb;ﬁ/ capa?I e of a swi ngling novenent in the

0. ,Boor 7. h
vertical pl méqr?%%ﬁgﬁa@hfﬁt}x%ﬁonvg B PYT < connected via a wire 11 (see

Figure 1) to boom 7, enabling the outer end of boom 7 to be hoisted up
and down_jn | i pi: et angct ed
ot over 6 Bptle S Shilss ofElice STHEAIen forkbibe Y B o is in pBRNAT, 2
vertical pl @esition aghFighecsbahows famdiffrens extreme postiongs sris appasent om

i |l ustrat ed Fighr&b9 %@c&xveﬁ{tﬁgﬁys%dl@da?ﬂlg ?f ?iggﬁ%%% 890@3&%&%«%{%&@5&:9@ boom

7 and gangway 6. Fr 8 conpri ses ) J a.second | eg 14,
both of whi®@ ef&mn%advn&hawv%ﬁhé’é? Tiit§ R9SiGiRR in W“ant%ﬂﬁtplaf@.mﬁﬁ'gksoo-

4 13 and 14 define between them an open area 16. Frame 8 surrounds
gangway 6 and.is pivet abl y.connected. thereto b [ojnt. 17, t he
Cnder o1 dd® ofa Fieie3 el Rim R R et o Shferingpftelgl RandidaedReq to be
recei ved i naagledl.l seat 19 fixedly nounted on, for exanpl e, the deck of
a platform 20. Bet ween boom 7 and frame 8 is further provided a
hydraul i ¢ actuator 21, which is designed to induce forced sw nging of
frame 8 in rideassthod efprovidiag 2 walkableganagctioprbetweenvessoh? andhplatfprme20 with | s

posi tioned ingwibeikipiinedaiith referiteith Bigd IR B FlBuret7a BIRStet enof Bangway 6 is
capabilit { Mﬁ'ﬂlﬂﬁ%ﬂo al on& brg@m 7 ft{ﬁolr);]gshe fQUt er ?,nd %&h]glhe I nner ".end
t her eof . 240 S{RPN BEPFIREY) 0V egf Frompigtiprm 20. ]y, ardertp gosiiek 24,
whi ch nmakes thé bglbewer tiiedallGeat, towen § isrptatmiad frmie®Brwaag sdth tBe sidafpl at f or m
20. Due to t P r Qs . -aspondi en space
25 in tower %&a{bﬁ??@ @ﬁﬁg b&]ghsdﬂ ﬁ%’o‘ﬁo@ﬂt ar goﬁé?\%rgggq{'%a%‘g asggnsot\g%ugﬁ Ri nder ed
al ong boom hokh/ia bglliGumipvered davn towaylpigtiam 2hpWiedd may bessgeured iwa par t s
6a and 6b, qiécemhg BeVi2PMBaR B4t 1ga citfer by rehBletRAf '&?ﬂdnﬁaﬂf&?h Wierhid Bf ! he
ot her part 6b. Both g)?r s 6a Sﬁ% are Constructed of a . rapewor K,
whi ch- pr 8%i REEOpRE)oB 4@“&9- lesthg avinghdhatholdshoee 7 inmyt inteopsratione

under constant pressure, and the slewing motor and the brake controlling the rotation of

~ tower 5 and actuator 21 for frame 8 are disengaged, a winch is engaged to exert a
tension on wire 27, in order thereby to draw ball 18 down toward ball seat 19. As soon
as contact is made between ball 18 and ball seat 19, the winch supporting boom 7 is
30 slackened, allowing ball 18 to come to rest in ball seat 19 and to be pressed thereagainst
by the weight of boom 7, frame 8 and gangway 6.

The procedure for disengagement will be the opposite of the above, as the winch for
boom 7 is put into operation, and the winch for wire 27 is slackened until ball 18 has

35 lifted from ball seat 19 to a sufficient degree for wire 27 to be released from ball seat 19.
Boom 7 and gangway 6 can then be swung in over vessel 2.



gangway 6. Gangway 6 may either be conpletely enclosed, |like a tunnel, or
may - CcOonvpiog/stiaeni ngs. An access stairway 26 provi-des acgepnobgeuisseck 4
to gangway 6 via 20 the top of colum 3. On the platformside, the outer
end of gangway 6 is situated cl ose enough to the platform deck that _
stairs on this side usually are not necessary. However, there may
optionally be provided a small set of sté&irs on the platformdeck or a
descendi bl e stairway at the outer end of gangway 6. 25, In Figure 4 the
conveyance s@%?‘@?ﬁ@ Y. urer{or disengaging ths coanestign és shapmia F 7Inethis
gangwfty Gdh&ypemwonmg“ﬁ@h&fgf&ﬁimEifa&datﬁdlﬁﬂg\@ntﬁi&f@dséﬂevés&lﬁﬁ & and
unenpl oyed sta . ngwa op e rel eas rom tower an
frane 8 and %Jﬁﬁ\i}éﬁ?“%cg@n%wayFPg{@X@I%%ﬁgﬁ%&s%Bmm%% L gai nst
boom 7 or algangwayseetions qasndibbtenabjes gangway 6 inbSextenued untl inhas roavhed st 0 be
used as_a, coMaRkiigh ahd, §hé Bfthe Snbined ERSH bP e bBBRFUANE sRMNGXAREE SYStem
in various states depef |n9 on the particul ar positioning of vessel 2
in rel ati on Sa52yen6 fed the pytwardly dirscted foreayof gangivay 6, halid§vssel@sediiom ballf r ame
8 will be capabioe THe cBineRtibiBetivierd Wir€97 dhd B4l e is@iszh agedmegh?ctform 20

around the bal | i.oi t 18, Jéa In Figure 5a the inner "end of the gangway
i s situated SRGETEY P qgg‘@pcyf)star{ an nominal position and 6.5 neters further
away fromthe platformthan nom nal position. The novenent toward and

8 ! SRS I s A s Vi 0

action of "gang

5 gangvkigumes § ¢o 47.t An edigulated hoomemubsthntiply reducesithe corquesimposad 61 the and
5.5 neters ¢l ; D2 "R PRSI I ] ' 5c¢ and
S 111 ust  at e poiihs engabeiftnPhit difkighiciidhe " Nd8fonPR R § rle sl Selilie
Fi gure 5c shBbnihe beam i staweg on the dpekdusing transihosi ti on and greatest di stance
away fromplatform 20, and Figure 5d showi ng vessel 2 at s its highest
position and..shortest distance to platform20 Here the distance_fromthe
vessel tdstﬁégﬁthsﬁ8WﬂﬂW§9‘3§M§€%Wn§O‘%g§ %ﬁ‘{%;ﬁq’ b3 hg undue
strain on afrithe32 emegangway $9 s Therbodth és avewmpdiesteieturé, with droinérGe&iynt om may
be as much 2 L t ¥l t he. ¢ eyance system 10
Figure 6 lsh?gs i ﬁé‘fiéé%ﬁéﬁt%’_“tggs ecg]?/%cgé\@agfp%‘ﬁ??gﬁy%iaguﬁet TRt s
in nom na - position an i gure shows four different extrene -
positions. As is apparent from Fi gure 6b, the conveyance systemis
capabl e 2?-];) %8}&% E&? Olvq%[éhg%%g err qulgﬁtor V\ﬁ_tho%éwpsgj ng qﬁﬁf\g?rbe)(t iwnded.
The vess 7z VB SYSRCRSIINANGARISIBE fean PO .
180[err].  IFhe Hoondisgtticalafed] Sememionsd Bbdvel ddhlyBéeiRahoftedtidRBANaNCe

vl kabl ¢ corfiBun iRt adiut is JBE Y s hpising R S grank feiop of s 30.

expl ai ned wiBoom 31 érsuspeadedint axiel Braringisysteg3 2in‘mhine3QUB6sm 8N Giwts gangway

20. "1 or der-tou the SafiBaE b AR TS IOVF dr B 6] o' P B F Rl g 97, 2 O
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5 and actfatd 21 for frame 8 are di sengaged, a winch is engaged to exert a
tension on wire 27, in order thereby to draw ball 18 down toward ball seat
19. As soon

. lgs c_ong(?ct gs ,Wn ball 18 and ball seat 19, the
wi nch suppor‘ut’% SBowSbeam 3p witly anigin| 36vat jegotdh A hydraultic clindert 41 r est
in ball seatmdsnhtehat thetopef pocii S¢@ohthsl§ fRrFeldN%! thereof and limits the movement on

maximum swing. On contraction of cylinder 41, boom 31 is straightened and the

35 movement is mechanically restricted such that the lower edge of the two boom sections
34, 35 form a straight line.




by the weight of boom 7, frame 8 and gangway 6. The procedure for

di sengagenmagp ogystsus be t he opposite of the above, as the w negr/iNo9s/00184 boom
7 is put into operation, and the winch for wire 27 is slackened until bal

18 has 35 lifted fromball seat 19 to a sufficient degree for wire 27 toe be
rel eased fromball seat 19. Boom 7 gnd gangway 6 can then be swung in
over vessel 6
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gangway 6 t ti'l it has reached its 5 end position and due
to the corrb%ﬁ%cgefe@f% °°6‘? ‘he boom 7 lifting the outer end of gangway 6

and the oytwardly directed force of gangway 6, ball 18 is released from
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whi ch are capaneewrd together atjoint B via a hinge nmechani sm 36. 20
Figures 10a - 10c show colum 30 with suspension and hoisting means 37 for
boom 31. The boomis articul ated, as nentioned above, and only the

i nner nost s éBelpwrthesawil now be skplained, avith refigente &1 Figurdsil5a end b§b,d 6at cel7a

hoi sting gy siepded in a
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are nount ed 32(seoFigercsil8a- o)t h bear| ng 40; these nmay be di sengaged, or
t hey mayvﬁ%ontrol the pivotal notion of columm 30 30. Figure 11 shows
boom 31 th hinge nmechanism 36 at joint B. A hydraulic cylinder 41

mount ed at tlj_he tapid releasganechanisrodmFigures 15ae biconsists of a heusing 5Saadodking pawlt he
novenent on éﬁﬁ VicE97, ﬂlp}}ﬁﬂé‘ﬁéﬁ@é 5P cgflné‘ci’éd'%{he‘éﬂrp 29 31 is
964

strai ghtened an novenment nechani cal restricted such that the
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are provided two such rapid release mechanisms 51, which are welded fast to the
25 Rl_ajc__form on each side of a footing 52 having a locking ball 53 (see Figures 16a, b and
c). '

F ootmg 52 consists of a circular housing 58 with an internal conical guide surface 59,
lockmg ball 53 with an internal vertical bore 60 for a pull-in wire, a horizontal bore 61

3 for 1ock1ng of the pull-in wire and anchor pins 62. Locking pawls 56 lock the pins 62 so
that footmg 52 is secured to the platform deck. '

_Flgure 17a shows a vertical section through coupling member 45 with pull-down
_ cylmder 54, while Figure 17b shows a bottom view of the same. In Figure 17ais seen a
35 cm:ular terminal cap 75 having a top flange 63 for insertion of a pull-down cylinder 54
and a landing flange 64 at the bottom, together with an external flange 65 for a pivot
beanng Eight locking dogs 66 are suspended at the lower end of a cylinder rod 67.



Figure 12 shows the connection between outer section 35 of boom 31 and
frame 32. wooeskrase 32 is hinged to boom section 35 at axi BCONOPB@OIBOL at i on

of frame 32 is controlled by neans of a hydraulic cylinder 42 nounted
bet ween the top 43 of frane 32 and a bracket 44 on boom 31. -
Figures 13 and 14 show franme 32 with bearing 49 and coupling nmenber 45,
Frame 32 and coupling menber 45 are8able to sw ng freely relative to
each ot her about hori zont al axis D i ch_as in Fi e 14 extends
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menber 45 w th pul I- o cyl i nder 5 (see Figures I7a - and bearing
housi ng 49 ¥&rhas 2n gternal mg 5@&63 18a - ¢c). 20 The rapid rel ease
nmechani smin Figures 15a - b consists of a housing 55, a |ocking paw
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s secured h&oidi@mlthéfdﬂomm@mbcedure Fi gure 17a shows a vertical section
t hrough coupli-ng nenber 45 with pull-down cylinder 54, while Figure

17b shows a bottom view of the same. In Fi gure 17a is seen a 35 circular

terninal caPodtigHinagccadangp withdigure 6 if lockddrheforeliand t@ﬂleaplqwmdagh\hy
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ext er nal flag]ﬁ thﬁ aring., | ock 'ﬂ? dogs 66 are
suspende¥ aPa¥W é‘SIaER}xEF1 PBchzof shipip H‘éféPer?dlt'G’?’ andawxre 77 has beforehand
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and is munmﬁmaeazae@bmtaavehicarpdsﬁlonwheﬁ%iuhfoahtyS di®nghded. i n cylinder
54. Rod 67 passes through top flange 73 of cylinder 54 and has an

external nut 74 screwed thereon. 10 Figures 18a - c¢ show bearing housing
49 for frandViaeh Vomils istire §7 dndeframie 32 dsaltawiptosiartia mechadRahavppeg or bodm48

SUpPOrting BedishAY s§tha Blis s panePKohs M8d Bhom%4Ss étZalﬁxteJed‘w% Figure Q&)d a
30 Altiator 41 is now activated, and boom 31 is straightened out so that coupling 45 is
held above footing 52 on the platform (see Figure 21).

A boom lift actuator 78 and the boom joint actuator 41 maintain a constant force while
winch V continuously draws coupling 45 toward footing 52 on the platform (see Figure
35 22). Figures 23a, 23b and 24 illustrate the angular deviation and positional deviation
that may be permitted for coupling 45 during the pull-in process. Figures 25 and 26
show the internal steering in footing 52 toward the outer part of coupling 45, which



pi vot bearing 76. Bearing 76 is bolted to flange 65 (see Figure 17a), so
that it foyboysrses the novenent of franme 32. 15 The estpoinNoapoisdsof a

bri dge connection between a ship and pl atformtakes place according to
the follow ng procedure: Footing 52 in accordance with Figure 16 j-s
| ocked beforehand to the platform deck Ry rapid rel ease nechanism51 in

accordance with Figure 15, by the |ocking of |ocking 20 paw s 56 around

pins 62. Tfetg \.ﬁ@dtpe bé}tﬁﬂtgsdﬂa&uﬁgi&dgts'ﬁ Rgaifichaft 541 m%@ﬁ%%%&%ﬁ

been secur or as. s ure 24. Wre 77

i s t hr eadedwhere cqupling HBDV‘?‘?FP@&PI a% 33 andiistheldingesition &y the tractivg) i nder

rod 67 and fpedtwie!rgd to the wi nch V (see Figure 19). This can be done
on the deck of the ship while boom 31l is folded and franme 32 is laid

down completely. The inner section 34 of boom31 is then 25 raised to
maxi mum siprA@batonTssintcoapling s is ectivatedy sléﬁcﬁ@ixs)wshsd ffrwanicand 3dckirgrdogss66f ol ded

attd frame 32ecure§he\ﬁ?lgﬁ%&@n rfsdtﬁ&vaz Qese'7ls;},l; en actuator 42 is
pu ,

di sengaged sin frame 32 is drawn toward a
mechani cal stopper on boom section 35 so that this is pulled al ong, and

boom 31 is gf é‘kﬂﬂéﬁﬁt@%@ ifta Sty ﬁ@ind %@E&tﬁ&&P@Zé’r@dﬁsﬁoﬂﬁ\ﬁﬁe@c jdvat ed,
and boom 31 1s straig ht ene out sQ that cou ove
foating 52 boem qurétlfhsgwe%@évepﬂtj%@f?m section 35A9’b‘2ﬂ9m3 fsee Et&%t or 78
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secur e t he Ipligseidelyosuspended th dod@ih BQ abdin flfe 52 (et Bighdd 33). At the sane
time, boomjoint actuator 78 and frame actuator 42 are di sconnected, and

boom actuator 41 begins to |ower the outer boom section 35 on boom 31 (see
Fi gure 10 2Nt 74Tisdightehéd nienwallyyanidrthe preSsure for poullglommagylinddr $4 ac diainetied by

appl yi ngzoprﬁﬁfﬂ%gmq@ghg?s mechagi@g@;%ﬁgz%d?;ee%%ﬁg% 2 (Figure 17a), which

pull s term na ownwar g flange 68 (Figure 17a)
nmeets the footing 52 (see Figure 30). Pull-down cylinder 54 draws

l'andi ng f1 apgRas &tﬂz‘ﬂgi m’én@ﬁ%&e&g: will ﬁ@ﬁfoﬂgwéazbédiﬁhﬁta%hto??@m ing 45 with

beari ng housin r.ame 32, ar ened ,up to rt| C position
(see Figur egctg/%t 50 thgzyner é?Ct‘PHé?ﬁ@iﬁ?B HE‘S rpdsed, G005 fqe(S’H an'ﬁ‘rﬁoom 31
is |owered ﬁaustﬁedrlaz‘b acivalted (see Rigare 35 l&o(tplﬁfg £iig up@eatéee Rig\ﬁ‘e DR GoUplirg
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ti ght ened nﬁ&lmldltbqsmulmdmtdEQUV@dw pul | -dovvn cyI i nder 54 is drained
so 20 that the anchoring is mechanically secured (see Figure 34). A

nor mal di seng i%ement procedure will be as follows: booml|ift actuator 78 is
activated sBaPHdlisepgagemenidn agemergsAcsitustion gatkbaas followa; beem lifastuaton f or ce

on bogm( j oi M8 is actwﬁg% Stghar infidr *&1@(3425 ofzso45 8fh 3|(151]§tem&glbksx@ta§5tomec&m 1sgg 45 is
opened (see [o]o) i ifte ear en om isin
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i s i medi at epgnedseedtigumevdl). The ship drives away from the platform at the same time as

boom lift actuator 41 raises boom 31 and constant force is activated on frame actuator

42 to dampen the rotation of frame 32 as footing 52 leaves the platform (see Figure 42).

Boom 31 is folded and the system is driven into stowed position on deck (see Figure
s 43).




Rapi d di sengagenent in an energency situation will be as follows: boomlift
actuator epogfé¥gdss activated so that inner section 34 of heanEdsdosss

rai sed, constant force on 41 is 30 activated (see Figures 39 and 40), and
paw s 56 in rapid rel ease mechanism 51 are opened (see Figure 41)._.The
ship drives away fromthe platformat t sane tinme as boom |ift
actuator 41 raises boom 31 and constant force is activated on frane
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boom 31 and frane, 3 established. Figures 44 - 47 show the s

di sengagenema"BF B‘éﬂ&&?ﬁp@gs‘ SR Fre engagenent being carried out in the

sane manner, -but in the opposite sequence. As shown in Figure 44,
gangway 33 i of and
ikt et A Agstsﬁyﬁg?rggﬁ%é Wgh@#’@ Q@E%ﬁ?roh?&ﬂﬁmﬁ@g g@&w 1nnerEH&8?

di sengaged, thareofsind én frame 333t the OB@hﬁ%g%@ete@fa mgmwaasr?ﬁtmm I i ng wi nch
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engagenent w rolle ves esc pically
toward col ufd a.%ng@pgmiig éangway%%éﬁﬁfgagr%\gﬁee ggq%egl% é‘gﬁ{ coped

conpl etely, ahddolley%&#mdés gangwhy B3 bedescopitdlly toward colunpolOseoFigated 4)hment i n

gangway 33 rolling along gangway 33 until trolley 84 has arrived at the
end position, ‘at col um 30. Duri ng this process, the outer end of gangway 33
is I owerWhemmwahé3 B bees telesskpadseomptetelys teolley)84 drivesfurther, with itnner  end

of gangm%y %xﬂt%f attachﬁ'leﬁﬂnl SB PRl @}gﬁ&ﬁ y 33 until trolle}N 84ﬁa¥‘émvec? at

ent tlona opvey ance(% ystem (1), for
transferri ng"tﬁ\‘?r%‘éri’ﬁ@m‘aﬁwm%% e@i’@n&) W@?Psé the ertex éé‘%’éﬁ'ay( iSand an

i nstal | ati ortowefed onfothe sRipBHeck (seFigie 46). aFihﬂlyntheWﬁﬂérQhﬂ of fangway38lis (2) and
t he mstalla% 3 % 9) th Bck/a rel ati ve novenent, which system (1)
Bdarisd ogtpthe o

conprises a ided with an artlculated connection.to the -
one of the vessel (2) and the installation (20), and a variable | ength
gangway (6, 33), having an articul ated connection to the sane one of the
vessel (2) and the installation (20), and a frame (8, 32) which joins

t oget her the ends of the boom (7, 31) and the gangway (6, 33) opposite to
the articul ated connection, wherein there is provided on the other of the
vessel (2) and the installation (20) one of a ball seat (19, 45) and a bal
(18, 53), and wherein at the outer end of the gangway (6, 33) or at the

| ower end of the franme (8, 32)



there is provided the other of the ball seat (19, 45) and the ball (18,

53), whi chyigsespgggdt ed to engage with the one of the ball segr/NAdsoodss) and
the ball (18, 53) on the other of the vessel (2) and the installation (20),
such that the ball/seat connection is capabl e of accombdatimng—t+r+axi-al——

rel ati ve novenent between the vessel (2)1%and t he instal f". n Zé)),bec har
1y 14 Replaced)
%ﬁ ﬁﬁwﬁﬁm

0
acteri zedi nthat theball (18, °53) and/or the b e
conpri ses ggtgrﬂ%ﬁ goi ng ﬁobe’- (158§ 60) for a pull-down H
which is ¢ e ot her of the ball seat (19, '
(18, 53) in order to pull the gangway down toward the other of the vessel
(2) and theginstallation (20). 2. A notion absorbing conveyance system (1)
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the ot her oftheterie ptwiidedsheoth¢ref theiBall seati(10145)laad the(Hall,(18,33),bedhiclyisar r anged on
ft | j ' 2 . '

T anged s o R to efgagd W F on 15t @ ball }AR(I0PSyanlt e B (18 ) op 1) o881 10

connect i on Pkthe xpssel @) and the nstatiation (20, sueh that the ballseat cornegtiqmeiscapableefieen

the vessel gebomillatifEtriantal pdlatiVel risvemet betivbsh tﬁé—lvéssél]SQ) aritithe ffehiiafion he bal |
seat (19, 4a0 conprising a through-going hole (28, 60) for a pull- down

wire (27, 7 ,)’ which is connectible to the other of the ball seat- (19, 45)
and the bal th(a@ c 63)i 2 ed oi nlethattthe pall (181 58) agdiogtheyball cemt (1 QW) corhprisesther of

th | : ' ' s t.hat : [

bei g o i afiEouiiory Sole @é?%ﬁ’%?@ﬂ‘éﬁ’ﬁ%e‘%@@aﬁa@%ﬁt‘ﬁiéé&@%%{r%w t &fE 70
not i on absopthienef the halbseahtld, 4 ithe ball @ 8,53 imordertorfutighe gangwayelovwand/ or
obj ect's bet yRefd theldialof it Wegser &) aﬁéiheqmamoi(lgd)a' lation (20), for

exanple, an oil platform wherern the vessel and the installation (20)
exhibit a relative novenent, which system (1) conprises a boom (7, 31),
provided wi 2h an articul ated connection to the one of the vessel (2) and
the installagtion (20 nd_a variable l.ength gangway (6,. 3 havi ng,.an
articul afsed%cwgépf%ws%@ Wgr@éﬁrﬁ ‘%‘Wé‘ 1ofcglf ﬁég\‘iégsré?é C(Cg)l fhmf‘ fh?gimeg(&

i nst al | at i 032) @Mprisesiwaalego(idets;idTywhichnse giSotably)contkctdd tp dherisootm(fe8her t he
ends of the Y : '

articul ated a@%%\%g%%lﬁ}ﬂ%g%%‘gﬁ%ﬁg&o* %%‘é&%@géﬂﬂ g; gfr?ge ﬁ%gaﬁ g\g?yaﬁ’ ation
(29) is havPAhOMIWAudes, sk thatebeilegs (13¢ 4t 7) defineran openipadiS)xtherebtweeme one of
the vessel ¢ibugiwhich8péming 6'6?]&%985' (22084) thathuss dlorg the bosm'(7/355i€ d I N
that the means orf cou‘%l ng the gangway securely to one of ‘the’vessel (2)
and the PhsFBPHIIMOVED) conprising a ball seat (19, 45) and a ball (18,
53), one ofthe ball seat (19, 45) and the ball (18, 53) being arranged at
t he outer egd of the gangway (6, 33) or at the |ower end of the connecting

means (8, 32) and the other of the ball seat (19, 45) and the ball
A conveyance system according to claim2, characterized in that the ball (18,

53) and the ball seat (19, 45) are drawn toward each other with the aid of a positive
35 downward tractive force, there being used a winch with constant tractive force to
counter the downward tractive force.
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(18, 53) being arranged on one of the vessel (2) and the installation (29),
t he ball (%9#;‘5’:})45bermg81aétlﬂasmadk lcengage Wi th the ball seaT/NA®/001E)

such that the ball/seé s capabl e of accommodating triaxia
rel ati ve novenent bet (2) and the installation (20), the
ball (18, 53) and/or t o) conprising a through-going hole

(28, 60) for a puII-down wre (27, 77) Wmch I's connectible to the other
of the ball 4seat (19, 45) and the ball (18, 53) in order to pull the

gangway down toward the, ot her sel, (2 nd. t he .ingtallation(20),
That The. conhEEHch SUh HEoBne o TaES. & TR HA® B AT,
troll ey noveé2pimay bk oompéiled tb pivot telaive tdtheboomn (7, 31) by means éf anfachatord@hnce
systemaccorﬁg'sng toclaiml, 2or 3, char acteéri zedi nthat the
frame (8, 32)%conprises two legs (13, 14; 47) which are pivotably connected
to the boem (7, 31) and extend fromtheir respective sides of the boom (7,
31) and enclpse the gangway (6, 33) on two sides, and that the legs (13,

14; 47) define an opening 216) t her ebet we t hr ngh whi ch opening (16) a
trolley (22A8MVeyHe sysim %ﬂ%@zfor@yws ?xppr%cfal glamsanl e of novi ng.

5. A conveyak€r s¥$teizedC Qndthagtht Bo@hdB idartiGulated. r a c t er i zedi n
that the ball (18, 53) and the ball seat (19, 45) are drawn toward each
other with the aid of a positive downward tractive force, there being used
a winch wthe,constant tractive force to counter the dowward tractive

f Gh " .
ed i n thaﬁfﬁm?f?ﬁég%?aﬁ*%%?&rg?&%fﬁ@%%f’&%P?’a@ﬂmg s ative to the
boom (7, 31)chgrasiasize dan naﬁlau&mang\m 6438)is desmnes&tctmtﬁbymé ggst em

accordi ng t Gofficta\ateh txﬁt%npsp&@aquzlm HRd thal YRt ael18y (22e84) 1& Qdér??e%ttbheboom
(31) is artlcul at ed. %LEE%P c system a)ccordl ng to any o of the

precedi ng cl lay the gapgway. 9‘“’%"‘30 @eé’eﬁe* ‘that the gangway (6, 33) is
designed 0 be tel escoped into contracted state by neans of a trolley (22,
84) and that,the trolley (22, 84) is adapted to lay the gangway down onto
t he deck of ‘{'he vessel (20). 9. A conveyance system according to any one
of the precefliconyveybuderspstern abcaading 0 anyt ore of the preeedihgiclaimshat it conprises a

coupl i ng maa(pﬁ a? ch@qu zief iheiat ﬁ%gﬁag&starlﬁ}xﬁﬂ{gméﬁ@tto fu‘)‘lﬁ)the %11%33)3}&{3& hod

of formng a connect1 on bet a fToating vessel
ballseat(45)

20 -
8. .
A method of forming a walkable connection between a floating vessel (2) and an
installation (20), characterized in thataboom (7, 31) which supports a
gangway (6, 33) and which is connected to the one of the vessel (2) and the installation
25 (20) is swung into a position in which the one of a ball seat (19, 45) and a ball (18, 53)
at the outer end of the gangway (6, 33) is generally over the other one of a ball seat (19,
45) and a ball (18, 53) on the other one of the vessel (2) and the installation (20), that a
pull-down wire (27, 77) is connected between the ball (18, 53) and the ball seat (19, 45),
that the ball (18, 53) and the ball seat (19, 45) are drawn toward each other and that the
30 ball (18, 53) is landed in the ball seat (19, 45).

9.
A method according to claim 8, characterized in thata winch with constant
tractive force is used to hold the boom (7, 31) hoisted above the other of the ball seat
35 (19, 45) and the ball (18, 53) and that the winch is unloaded when the ball (19, 53) is
landed in the ball seat (19, 45), such that the weight of the boom (7, 31) and the
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installation (20), wherein a boom (7, 31) which supports a gangway (6, 33)
and which is connected to the one of the vessel (2) and the

i nstal | ati onwW@eBy57845 swung i nto a position in which the one ®CTANOG98/0D18deat
(19, 45) and a ball (18, 53) at the outgr end of the gangway (6, 33) is .
generally over the other one of a ball seat (19, 45) and a ball (18, 53) on

the other g (6/83) vassisted Obﬁdmﬂvdyh@ﬁppmgt&wcégtﬂom the’Ball (18 ﬁ)%aﬂﬂe cte
rized P t ﬁ%ﬁ)%leh_a% %ntvm re (27, 77) is connected between the ball
(18, 53) a Q'Fﬁ ar1 8 &% ? , 45), that the ball (18, 53) and the bal

seat (19, 45) are drawn toward each other and.that the ball (18, 53) is

| anded in the ball seat (19, 45). 11. A method of form ng a wal kabl e
connection between a floating vessel (2) and an installation (20), wherein
a boom (7, 31) which supports a gangway (6, 33) and which is connected to
the one of the vessel (2) and the installation (20) is swng into a
position in which the one of a ball seat (19, 45) and a ball (18, 53) at
the outer end of the gangway (6, 33) is generally over the other one of a
balt seat (19, 45) and a ball (18,53) on the other one of the vessel (2)
and the installation (20), char acteri zedi nthat a pull-down
wire (27, 77) is connected between the ball (18, 53) and the ball seat (19,
45), that the ball (18, 53) and the ball seat (19, 45) are drawn toward
each other and that the ball (18, 53) is landed in the ball seat (19, 45),
that the gangway is telescopic and that a troll ey being noveabl e al ong the
| ength of the boomis suspending the outer end of the gangway (6, 33) until
it is extracted and | anded on the vessel (2) or the installation (20).

12. A method according to claim10 or 11, char acteri zedin
that a franme: (8, 32) being connected to the outer end of the boom (7, 31)
and conprising one of the ball seat (19,45) and the ball (18, 53), is
coupled to the other of the ball seat (19, 45) and the ball (18, 53), and
that the gangway (6, 33) is brought to a suspension in the franme (8, 32).
13. A method according to claim10, 11 or 12, char acteri zedin
that a wwnch with constant tractive force is used to hold the boom (7, 31)
hoi sted above the other of the ball seat (19, 45) and the ball (18, 53) and
that the winch is unl oaded when the ball (19, 53) is landed in the bal

seat (19, 45), such that the weight of the boom (7, 31) and the gangway (6,
33), assisted optionally by a gripping device, holds the ball (18, 53) and
the ball seat (19, 45) in engagenent.

‘This Sheet Has Been Replaced

(AR

—

-

RO

1 THIS SHEFT Waq grew |



